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Abstract: The micro-driving stage is the key component of high-precision positioning. The traditional
work stage has few degrees of freedom (DOFs) and a low resolution; it struggles to adapt to the develop-
ment needs of precision measurement and other fields. Thus, this paper presents a 6-DOF high-precision
micro-driving stage and its experimental performance. The overall structure is hollow and is based on the
series-parallel hybrid drive method. The movement of the six DOFs is distributed reasonably in the transla-
tional, rotating, and supporting plates. We also designed and developed a motion-control system for the
micro-driving stage and motion-control software that can be used with it. Experimental results indicated
that the linear displacement ranges of the X-, Y-, and Z-axis are better than 20, 20, and 37 pm, respec-
tively, and the angular range is better than 39", 33", 27" in the pitch, roll, and yaw directions, respective-
ly. The linear displacement resolution is better than 0.7 nm, and the angular displacement resolution is

better than 0. 1". Compared with the traditional work stage, the proposed 6-DOF micro-driving stage has

s B 8 :2022-12-15; 1&1iT H #5: 2023-01-18.
HETWH : FHRARBER AT H (No. 51875163) ; B i £ & 11X % Bi Wi H (No. 2019YFB2004901)



1934 e K TR

31 %

the advantages of more DOFs and a higher resolution; thus, it is expected to be widely used in ultra-preci-

sion machining and lithography equipment.
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Fig.1 Mechanical structure of micro-driving stage
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Fig.2 Structure of translational plate
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Fig.3 Structure of rotating plate
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Fig.4 Structure of supporting plate

3 BRI AIEH L %K

B B TAE 38 1 T H P R K 8 ok S B
FAH MRS, A SCBRTT Y TR R
G F B O AR R AR G R o A A R
FEUNTE S 7R o AR 2 B A B ALANLAZ
LA AT A LA B A SR Bl 4 ] A P O 5
B 4 AL ARM E4 L 55 b
IS S ) /NN e

LA HLEAE T R S, AR AR A F E
5 HL I OA BE G P 9 AT 4R 4 R AT 55 00 T B AR
Ak B AR R 2 BT AT 55, K Bh D/A B
Hols B, e 0~5 VI RS, Ha ik
A 8 A R A A U o AR O G T B S B
i NI N NI S I T TR
Fi it

H FL L

| [ZrE || [ R
Bk W52 W

KIS oy B e

Fig.5 Schematic diagram of control system
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Fig. 6 Interface of upper computer software
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Fig. 7 Flowchart of upper computer control program
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Fig. 8 Flowchart of lower computer control program
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Fig.9 Photo of line displacement test system

Displacement/nm

10 12 14 16 18 20
t/s
10 X R0 B 43 s it 45 1

Fig. 10 Test result of X-axis displacement resolution
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Tab.1 Testresults of line displacement
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Fig. 11 Photo of angular displacement test system
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Fig. 12  Test result of X-axis angular resolution
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Tab.2 Test results of angular displacement
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Tab.3 Comparison between proposed stage and previous works
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