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Development of Sputtering System “ULDiS-1500PHL” for Optical Film Deposition

Takuma Araya™', Tetsushi Fujinaga®', Motoshi Kobayashi*', Yoshitaka Goushi**

Harunori Iwai*’, Hungchun Peng*’, Lisn Cheng*’, Hc Chang™

*!Institute of Advanced Technology, ULVAC, Inc., 2500 Hagisono, Chigasaki, Kanagawa 253-8543, Japan
** Advanced Electronics Equipment Division, ULVAC, Inc., 2500 Hagisono, Chigasaki, Kanagawa 253-8543, Japan
*ULVAC Taiwan Inc., 8F., No.5, Keji Rd., Hsinchu Science Park, Hsinchu City 30078, Taiwan, R.O.C.

Optical films can select transmittance and reflectance at certain wavelength by combination of
thin films with different refractive index. And it have long been used as anti-reflection (AR) film,
specific wavelength transmission filter, and so on. In past, optical films are deposited on certain
substrate and assembled with electronic devices. However, recently case of assembling with optical
films on wafer and electronic devices before dicing is increasing along the miniaturization of
electronic devices. So deposition system for optical film is required to meet wafer process and
particle control with semiconductor level. We developed sputtering system “ULDiS-1500PHL” for
wafer, and report system and process especially for infrared band pass filter.
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Fig.1 Basic pinciple of optical thin film.
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Fig.3 Manufacturing method of optical device.
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Fig.4 PVD method of optical thin film.
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Fig.5 (A), (B) Cross section and surface SEM image of TiO: film deposited by reactive sputtering

(O), (D) Cross section and surface SEM image of TiO: film deposited by digital sputtering.
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Fig.7 H. flow rate dependence of a-Si:H optical
characteristics.
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Fig.8 Substrate temperature dependence of
a-Si:H optical characteristics.
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Fig.9 Film thickness uniformity of a-Si:H and SiO..
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Fig.10 (A) Transmittance characteristics of 940 nm BPF (Incident angle = 0° and Incident angle 30°).
(B) Transmittance characteristics in ¢ 200 mm wafer.
(C) Transmittance 50 % on wavelength uniformity in ¢ 200 mm wafer.
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Table 1 Transmittance in each target life.

Target life Tave@e30-950 nm
(kWh) (%)
TEST1 466 97.3
TEST2 515 97.3
TEST3 565 97.5
TEST4 615 97.2
TESTS 747 g7.5
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