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Development of High Efficiency Chemical Mechanical Polishing Method of
Hard-to-Process Materials Using Slurry Behavior Control
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The sapphire wafer used as the LED substrate, and this substrate is required a
high flatness. Chemical mechanical polishing (CMP) is used for fabricating flatness. This research
project investigates the analysis of CMP mechanism by using the visualization of the contact interface
when the suede type polishing pad was used in CMP. In particular, the linear velocity ratio, defined as
the ratio of slurry flow velocity to pad linear velocity, has effect on the removal rate and contact
interface behavior. This research project clarified the relationship between the linear velocity ratio
and contact interface behavior from the viewpoints of number of pores which is important property of the
suede type polishing pad. Furthermore, this project focuses on the control method of the slurry particles
by electrophoresis. As a result, the linear velocity ratio is effective parameter for making the
optimized contact interface and stability of removal rate during CMP.
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Type of pad Suede (6 types)
Pad hardness (Asker- A) Approximately 60

. . Sapphire (C-plane),
Wafer (Material, Diameter) K o
4 inches in diameter

Offset e 200 mm

Type of slurry Colloidal silica

(Kinematic viscosity) (1.30 mm?/s)

Slurry particle concentration 20 wt%
Slurry flow rate 5 g/min
Polishing time 10 min
Rotational speed (wafer & platen) 50 min™!
Polishing pressure 10 kPa

Wafer rotation direction

Polishing pad
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Slurry flow
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position (45deq)
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KI-2 EERSWHER

Partial T-Value P-Value
R=0.8927 regression (Influence) (Significant)
coefficient T>1.4 P<0.2
y-intercept 13.23 2.726 0.1541
Rotational speed 0.1917 5.308 0.04134x1073
Polishing pressure 0.6759 2.830 0.01123
Kinematic viscosity -7.588 -4.893 0.5200%1073
Linear velocity ratio -10.29 -1.653 0.0984
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