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ABSTRACT

For high volume manufacturing using extreme ultraviolet (EUV) lithography, mask protection from contamination
during lithography process must be solved, and EUV pellicle is the strongest solution. Based on the technical requirements
of EUV pellicle, EUV pellicle should have large membrane area (110 x 140 mm?) with film transmittance over 90%
and mechanical stability. Even though pellicle that satisfies size standard with high transmittance has been reported, its
mechanical stability has not been confirmed, nor is there a standard to evaluate the mechanical stability. In this study,
we suggest a rather simple method evaluating mechanical stability of pellicle membrane using spin-coater which can
emulate the linear accelerated motion. The test conditions were designed by simulating the acceleration distribution inside
pellicle membrane through correlating the linear acceleration and centripetal acceleration, which occurs during linear
movement and rotation movement, respectively. By these simulation results, we confirmed the possibility of using spin-
coater to evaluate the mechanical stability of EUV pellicle.
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Fig. 1. Schematic of pellicle acceleration test by using
spin-coater.
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Fig. 2. Schematic of pellicle movement track during
circular move.
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Fig. 3. Schematic of coordinates applied for calculating
the acceleration of pellicle membrane.
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Fig. 4. Acceleration distribution in EUV pellicle membrane

(a) r,=0.05 m, 407 rpm, (b) ,,= 0.1 m, 295 rpm,
(c) r,=0.15 m, 243 rpm.
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Table 1. Calculated acceleration results according to distance

(r"’l)
rm=005m| r,=01m |r,=0.15m
(407 rpm) | (295 rpm) | (243 rpm)
Minimum
acceleration 90.7 95.3 97.0
(m/s?)
Maximum
acceleration 109.3 105 103.6
(m/s?)
Acceleration
difference 18.6 9.7 6.6
(m/s?)
Spin speed
(rpm)
295 rpm
0 ‘: ": t Time (s)

Fig. 5. The rpm change according to operating time
(7»,=0.1 m, 295 rpm).
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