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On—wachine Polishing Phenomena Observation Apparatus Development and Its Phenomenon
Analysis
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This study proposes the concept and a state-of-art compact and mobile apparatus
for dynamically observing sub 50 nm-sized moving particles on the surface being polished by using an
evanescent field, in purpose to apply for investigating polishing phenomena. By this method, only the
particle near the surface can be visualized due to the limited range of the localized evanescent field.
Therefore, an observed image of scattering light from each nano-particle, not an image of the particle,
will have high contrast since there is no scattering light from other particles that are out of the
evanescent field.

The developed mobile apparatus approximately has 350 mm long, 150 mm high, 100 mm wide in dimensions and
15.7 N in weight. The scattering light from moving nanoparticles in polishing can be dynamically (up to
100 frame/s) observed down to 15 nm (down to 50 nm for moving particles on 4H-SiC surface) with the
developed compact and mobile apparatus.

polishing phenomena nanoparticle scattering light SiC optical microscopy evanescent wave
laser visualization



B X C—19, F—19., Z—19 (GtaH)

1. WHERAR Y I DT &

FART A AL, SEREHICH: BT s
7o =N BIZHERERIE ORI S 40T
W5, EH{LFr k2R E LT, CMP
(Chemical Mechanical Polishing; k=&
B Y >0 7)) HifBsAS T 5.
Fig11Z CMP 7rt2ADMEAB IR v
VIR (R R) & U = NMTTORUINER 2
Bl %.

Slurry

Load

Polishing pad
Conditioner

Polishing pad ,/ |
™ “platen™~/
; | (6>200 mry) - SIS
/ | [N /
/ et
Wafer Chemical reactgd layer //
Slurry | I WFE y;
B " Asperity
Polishing (few micrometers)
pad

Fine ;;‘articles
(with nanometer order in size)

Fig1 Schematic concept of CMP
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Fig 2 Scattering light from moving
nanoparticles near to the surface being polished
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Fig 3 Optical system for visualizing moving
nanoparticles in polishing
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Fig4 Developed apparatus
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Fig5 Developed apparatus on a polishing
machine
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Fig 6 Line and space pattern observed image
with the developed apparatus
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Fig 7 Scanning Electron Microscopy images of
the particle to be observed

Fig8 Tracking 30 nm particles in 1 s at 2 ms of
exposure time in the evanescent field.
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Fig9 Maximum intensity values from 500
frames corresponding to exposure time.
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Fig 10 Scattering light with birefringence on
4H-SiC substrate from a 50 nm moving particle
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(b) Trajectory of particle D, E, F

Fig 11 Trajectory of 6 particles on a SiO2
surface in 0.25 s during polishing with IC1000
pad
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Fig 12 Schematic vortex occurring by a groove
edge on polishing pad.
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