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Role of oxidant on polishing selectivity in the chemical mechanical
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Abstract

Tungsten is widely used as a plug for the multi-level interconnection structures. However, due to
the poor adhesive properties of tungsten (W) on SiO: layer, the Ti/TiN barrier layer is usually
deposited onto Si0: for increasing adhesion ability with W film. Generally, for the W-CMP (chemical
mechanical polishing) process, the passivation layer on the tungsten surface during CMP plays an
important role.

In this paper, the effect of oxidants controlling the polishing selectivity of W/Ti/TiN layer were
investigated. The alumina (Al:O3) abrasive containing slurry with 5 % H:0: as the oxidizer, was
studied. As our preliminary experimental results, very low removal rates were observed for the case of
no-oxidant slurry. This low removal rate is only due to the mechanical abrasive force. However, for
Ti and TiN with 5 % H20: oxidizer, different removal rate was observed. The removal mechanism of
Ti during CMP is mainly due to mechanical abrasive, whereas for TiN, it is due to the formation of

metastable soluble peroxide complex.
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Table 1. Process conditions of CMP equipment.
Table speed 60 rpm
* Head speed 60 rpm
Down force 300 g/em’
Slurry flow rate 90 ml/min
Polishing time 60 sec
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Fig. 2. Selectivity for W/Ti/TiN with and without
5 % H20s.
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RMS and roughness for W/Ti/TiN with
and without 5 % Hz0..

Table. 2.

RMS [Rq] Roughness
0.322 nm 0.180 nm
0.172 nm 0.087 nm
0433 nm 0.208 nm

W film without 5 % H20:
W film with 5 % HOq
Ti film without 5 9% H20;

0495 nm 0.161 nm
0.082 nm

0.110 nm

Ti film with 5 % H:0:
TiN film without 5 % H,0: 0.160 nm
0.343 nm

TiN film with 5 % H:02
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(@) Wetell 5 % H:0:8 #H7Heh AFM ARz
(a) AFM image for W with 5 % H:0..

(b) Tigd) 5 % H.0.2 H7F3 AFM AR
(b) AFM image for Ti with 5 % Hy0a.

(c) TiNue] 5 % H,0.& #7be AFM AR,
(c) AFM image for TiN with 5 % H:Os.
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Fig. 3. AFM

H20s.

image for W/Ti/TiN with 5 %
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