HrEA Y AEY o] 7] &3] 2] A22d A25(2023d 64)
Journal of the Semiconductor & Display Technology, Vol. 22, No. 2. June 2023.

by

+E5tS0l 2

ol
ol
0l0
°
@
=
w
r
02
10
n
>
2
>
I
08
09"

=}
AR A ALATEE, TSR g5t 7] A A E et

Investigation of the Relationship Between Dishing and
Mechanical Stress During CMP Process

Hyeong Gu Kim', Seung Hyun Kim', Min Woo Kim"" and Ik -Tae Im"

*"Dept. of Mechanical Design Engineering, College of Engineering, Jeonbuk National Univ.,
“Dept. of Mechanical Design Engineering, Graduate School, Jeonbuk National Univ.

ABSTRACT

Since dishing in the CMP process is a major factor that hinders the uniformity of the semiconductor thin film,
many studies have focused this issue to improve the non-uniformity of the film due to dishing. In the metal layer, the
dishing mainly occurs in the central part of the metal due to a difference in a selection ratio between the metal and the
dielectric, thereby generating a step on the surface of the metal layer. Factors that cause dishing include the shape of
the thin film, the chemical reaction of the slurry, thermal deformation, and the rotational speed of the pad and head,
and dishing occurs due to complex interactions between them. This study analyzed the stress generated on the metal
layer surface in the CMP process using ANSY'S software, a commercial structure analysis program. The stress caused
by the vertical load applied from the pad was analyzed by changing the area density and line width of the dummy
metal. As a result of the analysis, the stress in the active region decreased as the pattern density and line width of the
dummy metal increased, and it was verified that it was valid compared with the previous study that studied the
dishing according to the dummy pattern density and line width of the metal layer. In conclusion, it was confirmed that
there is a relationship between dishing and normal stress.

Key Words : Dishing, Chemical-Mechanical Polishing(CMP), Finite Element Analysis(FEA), Normal Stress
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Fig. 2. Schematic illustration of a CMP process equipment.
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Table 1. Material of properties of cooper and silica

Property Cu SiO2
Young’s modulus (GPa) 135 70
Poisson’s ratio 0.34 0.17
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Fig. 5. Example mesh system for the unit volume.
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Fig. 6. Normal stress at the center of the active metal.
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Fig. 7. Dummy pattern model with the line width of 1um (a)
20% pattern density and (b) 40% pattern density.
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Fig. 8. Dummy pattern model with a 40% pattern density
with different line density, (a) 1 um line width and (b)
2 um line width.
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Fig. 9. Stress at active metal center according to dummy
metal pattern density.
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Fig. 10. Comparison of stress on the active metal center

surface with density and dishing according to the

line width.
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