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Abstract: Recently, CMP (Chemical Mechanical Polishing) is one of very important processing in
semiconductor technology because of large integration and application of design role. CMP is a
planarization process of wafer surface using the chemical and mechanical reactions. One of the most
important components of the CMP system is the polishing pad. During the CMP process, the pad itself
becomes smoother and glazing. Therefore it is necessary to have a pad conditioning process to refresh
the pad surface, to remove slurry debris and to supp! ly the fresh slurry on the surface. A conditioning
disk is used during the pad conditioning. There are diamonds on the surface of diamond disk to remove
slurry debris and to polish pad surface slightly, so density, shape and size of diamond are very important
factors. In this study, we characterized diamond disk with 9 kinds of sample.

Keywords: CMP (Chemical Mechanical Polishing), Conditioning, Conditioning Disk, Pad recovery,
Friction

*Corresponding author
E-mail: jgpark@hanyang.ac.kr

47



48 AFA - ZEA - FrIH - DT - AT - 2BE

LM B

o] 29 B A3l & o3l FER2
A3 A 2HAE (Depth of focus)2} Tl=}F<l
£ H 802 13ty Hesl 7o) o5 H
ATt ol & A7) Y3l T4 71&°] CMP
(Chemical Mechanical Polishing) (Fig. 1) 373 ©]t}.
CMP T3 L 34 Fol F3H= €8 £99
8 283 EE W Xt At 4R
(abrasive particle)$} vl = Alo]e] 7]AF via
B2 o] &3] doly FH-S HEs) AU A7)
= 3R EIOY. AA CMP FA oA lolH 9
A7t B o2 YA 87) YA Avt
=9 Aej7t vl T3} drpdg = At
Feol & Soll F-3=o] dnf Fol| dojn o] BH
I JEFate] FHY 8 FHES HEs AR
A, dold e drke R FEdE s
FAT AR FoIGH),

ojzj g Arnti =] FEE Ao Z [FAAT]
2, A=gE QA7 A8k AYME H
F(conditioning disk)7} AH-&-Et}. o] Hd ATA
Y U233 Fhd e voloZ=rt #35o) 3le
o, o] thololE =7} =2 EHE Zohfo]
=9} 71Fol groove {tell R e stehit
$Eolv &8 ARFEEL AASE 9L 3
o Aol =g A3} AZIHO. o) F Jl= A
UHUE AMS- o 24 Z71e dota =9 9
< CMPY] &84 FU¥EY olv e FAZHA &
AAME Akt o] H L 7T wEhA 2 97
= dnl =9 g I 21717 Y3 AYA
3 FA AHS HE tolol2 =9 U9 Y

Down Force

_ Head Rotation

. Table Rotation

Fig. 1. The schematic of CMP.
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Table 1. The conditions of diamond disk

Group Sample Diamgnd ]?iamond Sharpness
Number Density  Size (um)

1 Sharp

1 2 High 181~255  Middle
3 Blunt
4 Sharp

2 5 High 151~181  Middle
6 ’ Blunt
7 Sharp

3 8 Low 151~181 Middle
9 Blunt
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Table 2. Pad cutting index of samples

Sample # PCI Sample # PCI
1 1.187 6 0.261
2 0.968 7 1.662
3 0374 8 0.933
4 1.106 9 0.487
5 1.009 . ;
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Fig. 2. Experimental Equipments (a) CMP Equipment
(Poli500, GNP Tech, Korea), (b) Electric BalancAY
220, Shimadzu Co., Japan) and (¢) Infrared Thermo-
meter (THI-700, TASCO, Japan).
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Fig. 3. The COF (Coeflicient of friction) of samples.
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Table 4. The pad recovery of samples

Table 3. Slurry Temperatures

Slurry Temperature

Initial 23°C
Group 1 26.5°C
Group 2 28.3°C
Group 3 25.6°C
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Diamond Density Diamond Size (um) Sharpness PCI

Group Sample Number Pad Rcd)\fery {om/min)
1 Sharp 1187 | f
1 2 High 181~255 Middle 0.968
3 Blunt 0.374
4 Sharp  1.106
2 5 High 151~181 Middle 1.009
6 Blunt 0.261
7 Sharp  1.662
3 8 Low 151~181 Middle 0.933
9 Blunt 0.487
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