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Design of a 3 — DOF parallel arm tilt angle sputtering device for thin films

WANG Wei'? ,HUAN Xi'? JIN Haobin', DING Tianyu'
(1. School of Aeronautical Engineering, Shaanxi Polytechnic University, Shaanxi Xianyang 712000, China;
2. Xianyang Key Laboraiory of Solar Thermal Conversion Materials, Shaanxi Xianyang 712000, China)

Abstract; In the conventional top — down layout systems, the sputtering platform has the problems of
small tilt angle adjustment range and lack of automatic independent control and multi — angle linkage con-
trol of the three degrees of freedom (3 — DOF) of revolution, rotation and swing. To realize the coupling
control of three degrees of freedom, a 3 — DOF parallel arm collaborative driving film tilt angle sputtering
platform was designed. The design layout of parallel arm and central transmission mechanism was adopted
to realize the purpose of single independent driving, collaborative linkage control, and continuous angle
transformation control of the three degrees of freedom of revolution, rotation, and swing of the test plat-
form with the pivot transmission axis. The workpiece can be sputtered continuously at different angles and
directions in the range of 0 ~90°, which was suitable for co — sputtering of single/multiple targets or vari-
able angle/azimuth sputtering of complex accessories. The Y — shaped central transmission mechanism
was innovatively designed to realize the hybrid transmission of the swing of the parallel arm and the rota-
tion of the test bench. In addition, the heating capacity of the workpiece at 0 ~700 “C was designed, and
the electromagnetic brake was used for device braking and emergency stop. The overall structure design
has a high degree of automation, high control accuracy, and high structural reliability, and is widely used
in fields such as new displays, semiconductors, information storage, and mold coating.
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