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A Study on the E-beam Resist Characteristics
of Plasma Polymerized Styrene
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Abstract

In this paper, we study on the plasma polymerized styrene as a negative electron-beam resist.
Plasma polymerized thin film was prepared using an interelectrode inductively coupled gas-flow~type

reactor.

We show that polymerization parameters of thin film affect sensitivity and etching resistance of
the resist. Molecular weight distribution of plasma polymerized styrene is 1.41~3.93, and deposition
rates of that are 32~383[A/min] with discharge power. Swelling and etching resistance becomes
more improved with increasing discharge power during plasma polymerization. Etch rate by RIE is

higher than that by plasma etching.
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Fig. 1. Schematic diagram of plasma polv-

merization aparatus.
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Table 1. Molecular weight distribution of PPS
with discharge power during plasma
polymerization.
SN | 5% WD ¥AY | ¢ WY $AY | AT BXY
LB L] (M.) M,) (Mu/M.)
20[W} 2530 644 393
30(W]) 2545.7 18035 1.41
50{wW] 37705 22582 1.67
70[W] 4730.7 2562.6 1.85
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Fig. 2. Thickness vs. discharge power at poly-
merization.
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Fig. 3. Thickness vs. carrier gas flow rate at
plasma polymerization
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Fig. 5. Etching rate vs. RF power in RIE mode
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