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Abstract

In this paper, a polishing pad has been analyzed in detail, to understand surface phenomena of

polishing process. The polishing pad plays a key role in polishing process and is one of the important

layer in polishing process, because it is a reaction layer of polishing[l]. Pad surface physical property
is also ruled by pad profile. The profile and roughness of pad is controlled by different types of

conditioning tool. Conditioning tool add mechanical force to pad, and make some roughness and profile.

Formed pad surface will affect on polishing performance such as RR (Removal Rate) and uniformity in
CMP. Pad surface condition is changed by conditioning tool and dummy run and is stable at final. And

this research, we want to reduce break-in and dummy polishing process by analysis of pad surface

and artificial machining to make stable pad surface. The surface treatment or machining enables to

control the surface of polishing pad. Therefore, this research intends to verify the effect of the buffing

process on pad surface through analysis of the removal rate, friction force and temperature. In this

research, urethane polishing pad which is named IC pad(Nitta~Haas Inc.) and has micro pore structure,

is studied because, this type of pad is most conventional type.
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CMP(Chemical mechanical planarization), Conditioning, Break-in, Profile, Wettability
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Fig. 1. Stabilization of pad surface condition.
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Table 1. Affected factors by Surface treatment.

Buffing Factors | Buffing Effect Dominant sscEiirsnTant
Pad Factors
rc;‘?:]u:?‘ce stabilization Surface
dlriess time roughness / Possible
| Modulus (NU) | Removal rate Vavmess: |
Hydrophilicity Uniformity Modulus (NU) F‘esrsmlgr
Hardness (NU) TV Contact area Difficult
Thickness Roughness Compressibility Possible
Flatness Friction force Dominant Effect
Contactarea | Temperature Break-in (pad stabilization) time
Abrasion Removal rate and uniformity
resistance Defects v
Compressibility Friction foree and Temperature
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MEsf=e] HH o] u] X (SEM).
Fig. 2. SEM Image of sample pads.
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Table 2. Roughness of sample pads.

Measurement Condition
Equipment: Lazertec Inc. (Laser micro-scopel LM21D)
Lens: x 100
Source: HeNe Laser( A =639 nm)
Scanning depth: £ 10 m/ Resolution: 0.03 2 m
Scanning Area (wall): 18 < 184 m X Spoint

"Raum) | ATKA | ATKB © | mE
1 175 125 045 153
2 262 164 053 193

3 270 | 0w 063 256 |
4 177 181 0.67 120
5 1.75 110 0.63 140
Ave. 212 1.36 0.58 1.74
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Fig. 3. Asperity height distribution of samples. Fig. 4. Surface zeta potential of sample pads.
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Fig. 5. Pad profile & deformation.
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k3 3. ILD CMP&4 Ag=3.
Table 3. Conditions of ILD CMP experiment.

[ Tme 0sec |
Down Force 48kPa
Main Polish BSP 30kPa
7TT.’T R Speed 50141rpm
3 Slurry Flow Rate | 100mi/min
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) |l 1
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| Polisher EBARA | DIW Polish Bsp Vacuum |
TTTR Spced 80141rpm
Test pad; IC/IC AT-RA | DW Flow Rate | 1000mimin |
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Fig. 6. Removal rate change in 20 polishing runs.
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Fig. 7. WIWNU & WTWNU of sample pads.
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Fig. 8. Temperature profile of sample pads.
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Fig. 11. Scratch mark of sample pads.
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Fig. 12. Roughness change of sample pads.
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