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Handling of submillimeter-sized Electronic Parts Using Force Control and Vision-based Position Control
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Abstract

This paper presents handling of small electronic parts whose size is submillimeter or smaller. For assembly of small parts
which compose electronic devices or micro robots, we need two key technologies: accurate position control and force
control while handling them. In this paper, we utilize a four degree-of-freedom assembly robot with a camera for position
control. This vision-based assembly system gives us positioning accuracy of micrometer order. Pressing load in pick-and-
place of small objects is controlled by PID control with mechanical springs and a displacement sensor. We execute some
experiments to handle small electronic parts using above-mentioned force control and vision-based position control.
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Fig. 4: Model Detection using HexSight
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Displacement

Spring Constant: k (Number of Spring: n)
of Spring: x

N ) (Gravitational acceleration: g)
Initial Tension: T,
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Fig. 5: Mechanism of Force Control — R4= 114 (Designed for Active Force Control)
Using Mechanical Springs W{Tﬁid)ﬁﬂﬁﬂ
Ve ==
jj%“{ﬁu%sﬁ 033 ]_-:rv(p::ri]'m:-!'il:al1 \.r'c::iur_- I
= 0.30 F Desired Value
[FROEMEELRMREDEFRZRDD g
RILEBILIBIRE | S 0.5 |
oal Measured (Downward) L= I RER % 0.20
| oy el > |2,
= o3l g Linear Approximation oo e
o Iy
g ozl F = —-0.164y + 0.255 :
g~ i y: Measured Displacement 4 : ’ : Ty
:{3 041} of Spring "7 0 500 1000 1500 2000 2500 3000 3500
Time [ms]
0.0} i Fig. 8: Pressing Load (for Changing Desired Load)
0.0 0‘2 0‘4 DIG 0‘8 1‘0 1‘2 1‘4 1‘6 (im0)1$ujj_rﬂt$ﬁﬂﬁﬁ
. . . Disé)laceﬁent .ofSp.ring [|:nm] . &—Gt‘ZTU”/Zb\#ETé Bﬁﬁhiﬂﬁiéﬁumﬁﬁfgfb\é
Fig. 7: Displacement of Spring vs. Pressing Load (0-05 [N] *EEEODEE&%&ﬁ{?)

MINEFERDODI—_EaL— 3>

Part
»Color: Yellow
»Size: 0.55mm square, 0.3mm thick
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Table 1: Success Rate of Chip Mounting for Various
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