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(57) Abstract: A method for producing an object 1 with a film comprising: a first step for preparing a sputtering apparatus
2 provided with a chamber 3, a target material 4 housed in the chamber 3, a sputtering gas supply device 7 that is connected
to the chamber 3, a pulse power source device 5 that is electrically connected to the target material 4, and a negative bias
device 6; and a second step for forming a film 50 on a surface 21 of an object 15 by disposing the object 15 in the chamber
3 s0 as to be separated from the target material 4 and

Rl



WO 2020/149006 A1 | {11000 00 200000 0

MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA,RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
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electrically connected to the negative bias device 5 and supplying sputtering gas from the sputtering gas supply device
7 into the chamber 3 while performing high power impulse magnetron sputtering. In the second step: the pressure inside
the chamber 3 is 0.25 Pa to 0.70 Pa; the negative bias voltage applied from the negative bias device 5 is not more than -95
V., the negative pulse power applied from the pulse power source device 5 on the surface area of the target material 4 is 2

W/em? to 4.5 W/em?; the pulse frequency is at least 600 Hz; and the pulse time Toy is 30 < 10 sec to 60 x 10°® sec. The
plasma region 17 generated by the high power impulse magnetron sputtering in the second step encompasses the object 15.
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