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Stability of Co/Ni Silicide in Metal Contact Dry Etch
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Abstract Newly developed silicide materials for ULSI should have the appropriate electrical property of low
resistant as well as process compatibility in conventional CMOS process. We prepared NiCoSi, silicides from
15 nm-Co/15 nm-Ni/Si structure and performed contact dry etch process to confirm the dry etch stability and
compatibility of NiCoSi, layers. We dry etched the photoresist/SiO/silicide/silicon patterns with CFy and CHF;
gases with varying powers from 100 to 200 W, and pressures from 45 to 65 mTorr, respectively. Polysilicon and
silicon active layers without silicide were etched 0~316A during over etch time of 3min, while silicon layers
with proposed NiCoSi, silicide were not etched and showed stable surfaces. Our result implies that new
NiCoSi, silicides may replace the conventional silicides due to contact etch process compatibility.

Key words contact etch, Co/Ni silicide, composite silicide, etch selectivity, silicide.
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Fig. 1. Schematic illustration of ILD dry etching.
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Fig. 2. Stacking sequence of Co/Ni silicide.
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Fig. 3. Nlustration of samples of (a) SiO/CoNiSy/Si, (b) SiO/Poly/Si0/5i, and (c) SiO/Si.
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Fig. 4. Optical microscopy images of patterns for contact etch.
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Table 1. Etching condition.

No. GAS Pressure (mTorr) Power (W)
1 100

2 45 150

3 200

4 % 100
sOGIRE s
6 200

7 100

8 65 150

9 200

10 100

11 45 150

12 200

13 100

15 200

16 100

17 65 150

18 200
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Fig. 5. A vertical SEM image of PR/SiO/poly dry etched with
45 mTorr, CHF gas, and 100 W.
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Fig. 6. Plots of etch rates of (a) photoresist, (b) TEOS, and (c)
polysilicon.
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Fig. 7. SEM vertical image of PR/SiO/CoNiSi, etched with CF
gas, 55 mTorr, and 200 W.
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Fig. 8. SEM plan-view images of (a) CoNiSi, etched with
CF/55 mTort/200 W and (b)TiSi, with micro-pits.
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