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The properties of pad conditioning according to manufacturing methods
of CMP pad conditioner

S. K. Kang, M. S. Song and W. H. Jee (Shinhan Diamond Industrial Co., Ltd.)

ABSTRACT

Currently Chemical Mechanical Planarization (CMP) has become an essential step in the overall
semiconductor wafer fabrication technology. Especially the CMP pad conditioner, one of the diamond tools, is required
to have strong diamond retention. Strong cohesion between diamond grits and metal matrix prevents macro scratch on the
wafer. If diamond retention is weak, the diamond will be pulled out of metal matrix. The pulled diamond grits are causative
of macro scratch on wafer during CMP process.

Firstly, some results will be reported of cohesion between diamond grits and metal matrix on the diamond tools prepared
by three different manufacturing methods. A measuring instrument with sharp cemented carbide connected with a push-pull
gauge was manufactured to measure the cohesion between diamond grits and metal matrix. The retention force of brazed
diamond tool was stronger than the others. The retention force was also increased in proportion to the contact area of
diamond grits and metal matrix. The brazed diamond tool has a strong chemical combination of the interlayer composed of
chrome in metal matrix and carbon which enhance the interfacial cohesion strength between diamond grits and metal matrix.

Secondly, we measured real-time data of the coefficient of friction and the pad wear rate by using CMP tester (CETR,
CP-4). CMP pad conditioner samples were manufactured by brazed, electro-plated and sintered methods. The coefficient of
friction and the pad wear rate were shown differently according to the arranged diamond patterns. Consequently, the
coefficient of friction is increased according as the space between diamonds is increased or the concentration of diamonds is
decreased. The pad wear rate is increased according as the degree of diamond protrusion is increased.
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(a) Brazed sample

(b) Electro-plated sample (c) Sintered sample

Fig. 1 CMP pad conditioners manufactured by (a) brazed
(b) electro-plated (c) sintered methods

(a) Brazed sample

(b) Electro-plated sample (c) Sintered sample

Fig. 2 Protrusion of diamonds in CMP pad conditioners
manufactured by three methods
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(a) Sample 1 (b) Sample 2

(c) Sample 3 (d) Sample 4 (e) Sample 5

Fig. 3 Samples with various protrusion
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(a) Type-1 (b) Type-2
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Fig. 4 Arranged diamond patterns of four different CMP
pad conditioners
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Fig. 5 The diamond retention force of CMP pad
conditioners manufactured by three methods

(a) Brazed sample

(b) Electro-plated sample (c) Sintered sample

Fig. 6 Photos of metal matrix after diamonds are pulled
out

Fig. 7 EDX line-scanning analysis of the interlayer
between diamond grit and metal matrix
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Fig. 8 The diamond retention force according to the
increase of protrusion
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Fig. 9 Friction coefficients of four types
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Fig. 10 Pad wear rate of four types
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Fig. 11 Pad wear rate of Type-1 and Type-2

4, HE

CMP H = Mol tlolojEs Y HAJE
< ZAIR 3, tololE= Rayge Faano
2 Azxd AdyYst 347129 23 ety 3
e doA Mg ool =3 AviMyel o
Atole] widAIG9 HE viRFS A% A, o
ololR= HAFEIL BRI =FF0] E5F vlEAS
7F 31 = wlRFo] ot wEld CMP W=
AU E §FE3ger Az 3¢ NE 289
o] £t Yo JAFES =E2FE 2AFoE
A e e Rg 24T F e & F Utk

12

% 71

E AT AGAARAA (A 2004-12 &) S
A Z71E=d T MEN(ATC) AMGHIE FaEQ oy, o
o ZA=HY},

g2aEd

1. C. M. Sung, Brazed diamond grid: a revolutionary
design for diamond saws, Diamond and Related
Materials Vol. 8, pp 1540-1543, 1999.

2. J. Konstanty, Ind. Diamond Rev. Vol. 51, pp 27, 1991

3. T. Yamazaki and A. Suzumuza, J. Mater. Sci. Vol. 33,

pp 1379, 1998.

S. M. Chen and S. T. Lin, J. Mater. Pro. Tech. Vol. 5,

pp 761, 1996.




