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ABSTRACT

3y Among several polishing techniques for micro structures, polishing process using magnetorheological(MR) fluid
has advantages in the finishing process of 3-D micro structures because abrasives in the fluid can reach surfaces with
complex feature and play their role. Although many researchers have been trying to reveal its polishing mechanism
of the MR polishing, it has not been successful because in-situ measurement of state variables is difficult and process
parameters are complex. In fact, one of the key factors for applying process control methodologies, such as
Run-to-Run control, is the measuring and monitoring of slurry quality because the process strongly depends on the
fluid property. Therefore, it is necessary to maintain consistent slurry quality to guarantee the process repeatability.
The proposed equipment achieves the longer life cycle of MR fluid and reduces the variability of products. A new
method to measure the material removal rate in MRF polishing process is also proposed and discussed.
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Fig, 1 Photographs of our novel polishing equipment:
(a) the front view, (b) the top view
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Fig. 3 The ncw method for measuring material removal

ratc in MRF polishing process
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Fig 4 The top view of specimen for measuring MRR:
(a) before polishing, (b) after polishing
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Fig. 5 The improvement of process repeatability:
(a) surface roughness, (b) material removal rate

4. ZE
T4 JhE 21 E AL E Y S 9
3 34 Ao ¥ (variance)o] WA ST duiF o
g ojujgh Al2glolEX] oj@o] Hal o) Qe
WA s, 22 A (disturbance rejection) =8
HE FE) o) e 7H“"]7=l T+ sl

bedot g2 39 A7kl MR
A WY TR 9

o =
T &

‘}] Hl—!:)\] e:]gﬂo): ].x]u]— o]E g]a}c»g 2dg
at7lele 727t ‘th}. =, Aot 78 A} ukA oMp
oA e} 2 AFEL s MR SH HE W
stz Qe 7k G 2 A vhA ) g2 o) Fg
siZstx 2ackd Alo] sge A8L B8 2B

Hashiz EoV5eTh olg @ ol hE MR A9 A
EE 607071 A8 AT Ada2 §3 4y
27487 A2 P nekRen o2 Sa) A

467

2. James Moyne,

2
a
ol
o
.o =
= o

it
L 30 2

32 oy 2 4

A

1. olsg, AZH¥ FAE o83 v AY 7=

9 FHAv? HALEQ=®, AAthetm, 2003
Enrique del Castillo, Arnon Max
Hu_l;yvitz, "Run-to-Run Control . in semiconductor

maﬁufacturing", CRC Press, 2001



