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Effect of Spin-up Acceleration on Onset of
Transient Vortices over Rotating Wafer

Seiichi KIMURA, Hiroyuki YOSHIKAWA™ Mizue MUNEKATA,
Hiroaki KURISHIMA, Sohei YAMAMOTO and Hideki OHBA

** Department of Advanced Mechanical Systems, Kumamoto University,
2 39-1 Kurokami, Kumamoto shi, Kumamoto, 860-8555 Japan

The purpose of this study is to make clear the effect of the spin-up acceleration on the boundary
layer over the rotating wafer surface. In this paper, onset and breakdown of transient vortices are
investigated because transient vortices interfere with the formation of uniform thin film. The air flow
fields on the wafer surface are measured by a hot wire anemometer. The onset of transient vortices
over the rotating wafer is detected by the spectra of the tangential fluctuating velocity. It is found
that transient vortices appear at higher Reynolds number in the case of higher spin-up acceleration
of the wafer. On the other hand, transient vortices break down at a certain Reynolds number and the
transition of the boundary layer to the turbulent state is independent of the spin up acceleration.
Key Words: Boundary Layer, Flow Instability, Flow Visualization, Transition, Transient Vor-
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Fig. 1 Schematic view of experimental setup
for visualization
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Fig.2 Schematic view of experimental setup
for velocity measurement

Table I  Experimental condition (visualization)
N max [rpm] 3000

a [rpns] 111/333/1000
Frame rate [fps] 1000
Shutter speed [Hz] 4000
Tracer particle CO,

Table 2 Experimental condition (velocity measurement)

N e [1pm] 3000
a [rpnvs] 333/500/1000 | 2500/5000
o [mm] 0.219
- [mm] 0.34 0.46
(1.6 9) (2.10)
Sampling Frequency
[%{ﬂq 20 100
LPF [kHz] 5
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Fig. 3 Photographs of transient vortices
(a =1000 rpm/s)
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Fig. 4 Relation between Re.and N in accelerating
(visualization)
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Fig. 5 Relation between time series of v, and driver
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Fig. 6 Time series of tangential velocity
(a =500 rpm/s, »/R = 0.8)
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Fig. 7 Power spectrum of tangential fluctuation

velocity (@ = 500 rpm/s, #/R = 0.8)
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Fig. 12 Time series of tangential velocity at - = 0.34 mm
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