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Development of small size multi-degree-of-freedom manipulator
for medical applications using low backlash high precision 3D
cam
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Fig. 1  Basic structure of 3D cam
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Fig. 4
multi-degree-of-freedom manipulator
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Fig. 8 Ultra sonic motor, USR12 (FUKOKU
Co., Ltd.)

Table 1  Specifications of USR12
Rated torque 4.0 ~5.0 X 1073Nm
Rated speed 200 [rpm]

Diameter 12 [mm)]
Length 11 [mm](excluding shaft)
Weight 3 [g]
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Fig. 9  Contactless angular sensor, EM-3242
(ASAHI KASEI MICRODEVICE Co., Ltd.)

Table 2 Specifications of EM-3242
Angul lu-
HIBHHAL TGO 36 [deg] (10bit)
tion
Operating  volt- 27~3.3 [V]
age
Size 3.6 X 3.0 X 0.95 [mm]
Weight 0.0243 [g]
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