CRSECIE ST PP R Vol.25 No. 1
2017 4F 1 A Optics and Precision Engineering Jan. 2017

XEHS 1004-924X(2017)01-0115-08
WMmb =T R EREERTE

K OB LRE,E T
(PEIBYEFRR AARTHRX O, I % 621900)

FEE 5 X OO 25 18] 256 IE 9 IRT R, DA A48 R JLAROR R SROIURE 55 A5 g JLE TR I A s 28 T6E Sk BFF 5 X 52, FF R Al
23 () i ROBEHETE T ik BT . 8 26 B X (OIORE 32 38 58 18 2% 10 4 T 0 522 el S g e 4 B G TR 7 T A, T 7 Bl ROAE 1) 52 )
T BT T B2 W B A e 45 2 T BORURE 14 48 B0 R TI85 SR UG BE 0T |l T IR0 5 0 i i RO~ 15 B8 T AR afl 52 00 25
T R v R A AL S e W 1 [RTRE L T T B 22 B D A 1 SRR AL 8 AT B ST T 2 M M I AR TR, S
IR RORE 5 2 T R ) AR R M s B L B T B T 2 v M I AR TR 0 FOURE 5 R A TR B O . S
28 LE R T BT 3R 07 B A bk OF HLSEEE TR AME R 20 pm AYRUIURL LA AN SR 200 pm AR N B B AR . %07 B8
THROHL R 2R G ) 3 v BORURE ) = 4 2 TR R A

E g E B R E N R MR MR

hE S £ S TP242 SCEEARIRED ; A doi: 10. 3788/0OPE. 20172501. 0115

Trans-scale assembly method of micro-particles in 3D space
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Abstract; For 3D space assembly of micro-particles, the column cavity assembly of micro-particles
with diameter of more than a dozen microns and cavities with diameter of several hundred microns was
determined as the research object, and a trans-scale assembly method research of micro-particles in 3D
space was developed. Firstly, for the problem that micro-particles are hard to be gripped and released
because of micro-force from substrate, the micro-force of micro-particles was analyzed, and a micro-
gripper based on theory of vacuum adsorption was designed to grip and release micro-particles.
Secondly, for the large-span of size between micro particles and column cavities, it’s very difficult to
realize monitoring of the real-time positions of micro-particles and cavities in assembly process, then a
micro-robot system with multi-dimensional visual monitor function was designed and a multi-
dimensional visual monitor model was set up to realize on-line monitoring of assembly process of
micro-particles and cavities. Lastly, a semi-automatic assembly method of micro-particles and cavities
based on multi-dimensional visual monitor model was proposed. Experimental result proves the
effectiveness of proposed method, and the aim of putting a micro-particle with diameter of 20 pm into
a column cavity with diameter of 200 pm is realized. This method applies to 3D space assembly of
micro-particles in micro-electrical-mechanical (MEMS) system fabrication.
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Fig. 1 Assembly process of micro-particle and cavity
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Fig. 2 Structure diagram of micro-particle gripper
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Fig. 4 Micro-assembly robot system
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Fig. 6 Flow chart of assembly process
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