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Possibility of Microfabrication by SR-Excited Etching

Shingo TERAKADO and Shigeo SUZUKI
SANYO Tsukuba Research Center

Photochemical etching of several kinds of materials was studied using synchrotron

- radiation (SR) and reactive species produced by microwave discharge of SFe and Ar gas.

Area selective etching of Si was realized by introducing O, molecules and that of Si;N,
was also realized by cooling the sample. Possibility of application of the SR-excited

etching technique to the microfabrication at sub-micron scale was shown without using

resist process. Pattern of the mask was replicated on the sample surface. [t was shown that

the intensity distribution of the soft X-ray on the sample was replicated as an etched

profile by this process.
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Fig.1 Schematic side view of the apparatus.C: chan-
nel; CAV: cavity resonator of microwave dis-
charge; DPC-A and -B: differential pumping
chamber; GV: gate valve; RC: reaction cham-
ber; RP: rotary pump; S: sample; SR: synchro-
tron radiation; TP: turbomolecular pump.
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selectivity.
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Table 1 Dependence of the etched depth and the etch rate of the irradiated region on the

photon energy.

Photon Energy ‘Dose  Etched Depth Etch Rate Iy NER®
(eV)' (min’fmA) k (A) (A/300mA*min)  (nA)  (A/300mAsminey A)
85 16X 10° 75 0.14 21 67
110 1.0 X 10° 100 0.30 3.1 97
130 1.0 X 10° 130 0.39 3.1 126

1p: Photocurrent of Au at the ring Current 300mA.

®NER: Etch rate normalized by photointensity of Au.
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Fig.6 Cross-sectional SEM photographs of SisN.
etched at RT: (a) Irradiated region; (b) nonirra-
diated region.
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Fig.7 Dependence of the etch rate of SisN. on
sample temperature: (O) irradiated region; (@)
nonirradiated region.
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Fig.8 Cross-sectional SEM photograph of SisN4
etched at -100°C,
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Fig.9 The fabrication process of the stencil mask for
SR-excited etching.
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Fig.10 SEM micrographs of mask for (a) square
pattern and (b) slit pattern.
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Fig.11 Geometry of stencil mask and sample.
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Fig.12 SEM micrographs of (a) square pattern and (b)
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Fig.13 Image of a slit calculated by taking account of
the Fresnel diffraction.
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Fig.14 SEM micrograph of mask surface after the
etching experiment.
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