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Abstract

The chemical mechanical polishing(CMP) is necessarily applied to manufacturing the dielectric layer

and metal

line in the semiconductor device. The conditioning of polishing pad in CMP process

additionally operates for maintaining the removal rate, within wafer non-uniformity, and wafer to wafer
non-uniformity. But the fixed abrasive pad(FAP) using the hydrophilic polymer with abrasive that has
the swelling characteristic by water owns the self-conditioning advantage as compared with the general
CMP. FAP also takes advantage of planarity, resulting from decreasing pattern selectivity and defects
such as dishing due to the reduction of abrasive concentration. This paper introduces the manufacturing
techniqgue of FAP. And the tungsten CMP using FAP achieved the good conclusion in point of the
removal rate, non-uniformity, surface roughness, material selectivity, micro-scratch free contemporary

with the pad life-time.
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Fig. 2 Comparison defects between FAP-CMP
and general CMP(source: Rohm Co.)
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Fig. 3 Swelling phenomenon of hydrophilic polymer

1297

2.2 self-conditioning
CMP
(IC1400 ™)
(pore) (glazing)

Fig. 4 SEM picture of 1c1400™ pad surface after
CMP

(removal
rate) (WIWNU)
(WTWNU)

. Fig. 5 CMP

CMP

1400 |- pressure: 300 g/cm2

velocity: Head/Table 30/30 rpm
eqgiupment: lapmaster LGP381
Dielectric CMP

slurry ILD1300 Rodel ™

pad 1C1400 Rodel ™
.-———.-—l——o-—.—-. ———————————————————

800 |-

1200 |-

Imin)

1000 =

600 |-

Removal Rate(

200

0 5 10 15 20 25
Wafer Number

Fig. 5 decreasing removal rate for polishing wafer
number

(conditioning)

CMP CMP



2003

(carrier)
(poly-urethane)
sub-micro
(planarity)
(2-3
swelling
conditioning
CMP . Fig. 6
CMP self-conditioning
SEM(scanning electron
Mi Croscope)

Fig. 6 Surface of fixed abrasive pad with alumina
after tungsten CMP
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Table. 1 Experimental conditions
Parameters Experimental conditions
pressure 500 g/cnt’
vel ocity(head/platen) 100/100 rpm
pad FAP (Al,O; 25vol%)
flow rate of chemicals 100 cc/min
H202 8wt%
chemicals Fe(NO3)3 50ppm
NHO;  0.1wt%
eguipment G&P Tech. POL1400
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Fig. 12 Material selectivity of fixed abrasive pad
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