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Advanced CMP Consumables with Low Defectivity
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For Cu integration at (TJnm or beyond in IC manufacturing, soft CMP polishing is an important tech-
nology to prevent damage of fragile film stack and structure with low-k dielectric materials during CMP
process. While conventional approaches to defect and damage reduction involve using lower polish pres-

sures, lower polish speeds and slurry filtration to control particle-size distribution, more fundamental
changes in CMP consumables may be necessary to provide solutions for the (IInm node and beyond. To
meet these more stringent defect and damage requirements, JSR has developed a low-defectivity CMP
process through engineering of a soft abrasive slurry and a polymer-based solid pad technologies. This pa-
per will present some of the advances in copper and barrier polish through design of CMP consumables
and their sets. Data will be shown that the compressible nature of the abrasive and soft top layer of the
solid pad enable low-defect polishing while maintaining high removal rates for each substrates and planari-

zation capability.
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Table[J A condition of CMP polishing

Parameters Unit | Cu Polish | BM Polish
Platen [rpm] HEN] NN
Head [rpm] M X

Retainer Ring .
Pressure [psi] . i

Membrane .
Pressure [psi] . i

Inner Tube .
Pressure [psi] vent i

Conditioner Down
Force [tbf] . -
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Fig. 1 Scratch and peeling counts after the barrier pol-
ish on the low-k film.

Fig. 2 Electron Micrographs ofdJ altolloidal silica and
O bCtomposite abrasives.

TablelJ Removal rate of TaN with various types of abrasive.

Fumed | Colloidal | Composite | Composite | Polymer
silica silica abrasive A | abrasive B | abrasive
TaN-RR
3 A/minD EEN NN NN [EEE| M
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Fig. 3 Presumable model against scratch and peeling.
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Fig. 4 SEM images of composite abrasives] albefore
CMP and] bCafter CMP using Lapmaster LGP
510 at Down Force of 5psi, Platen Speed of 50
rpm, Carrier Speed of 50rpm with conventional
Pad.
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Fig. 5 Design concept of JSR CMP pad.
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WSP Solubility Ratio
[WSP in the Pad] / [WSP itself]
(when soaked in water)
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Fig. 6 Dependence of water temperature on WSP solu-
bility ratio.

Fig. 7 SEM image of cut sample of JSR standard pad
after soaking in water for 24hrs.
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Fig. 8 Hardness dependence of JSR pad on scratch
counts.
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Fig. 9 Pad hardness versus Cu removal rates under
various down force pressures.
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Fig. 10 Defect counts compared between conventional
pads and JSR pads.
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Tablel] CMP evaluation data compared between con-
ventional pad and JSR pad at Cu polish.

TablelJ] CMP evaluation data compared between con-

ventional pad and JSR pad at barrier metal

Slurry: CMSTIXX | Conventional | JSR Standard polish.
Pad Pad Item Conventional| JSR Barrier
Cu RRI A/minO (1D mann| Soft Pad Pad
WIWNW 0 O 0m O TEOS A/minO oD oo
End Point Timé&l sec1” N HEN] WIWNW O 0O O Om
Over Polishl O [ M M Dishing [AQ L/STIDDO mEN) man|
Dishing [Apommoo mnn| man Dishing [AQTTD um padO [0 m
Erosion [AQDmOomO mnn| (1T Erosion [AQ /SOmMOmO| OO0 mnn|
Erosion [AJOIDOMIDO mun| M Erosion[ Al L/STOMDAOMOO 0 0
10 1D Dis heimg 450015 Epasisn
AlK 300
1 '_h"-\.\_ e 50 '__- e
—_ ll:- -\"‘-u\__\_\_\-\-\-\‘--\- - : o .___....- ;
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Fig. 11 Planarity correction with polish time at barrier metal polish.
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