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A Study on Etching Characteristics of Molybdenum Thin Films
by Magnetically Enhanced Reactive lon Etching System
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Abstract

In this study, molybdenum thin films were etched with Cl,/(Cl,+SF;) gas mixing ratio in an magneti-
cally enhanced reactive ion etching(MERIE) by the etching parameters such as rf power of 250 watts,
chamber pressure of 100 mTorr and B-field of 30 gauss. The etch rate was 150nm/min under Cl/(CL+
SF;) gas mixing ratio of 0.25. At this time, the selectivity of Mo to SiO,, photoresist were respectively
0.94, 0.50. The surface reaction of the etched Mo thin films was investigated with X-ray photoelectron
spectroscopy (XPS). It was analyzed that Mo peaks was mainly observed in Mo-O bonds formed MoO,
compounds and F was detected in Mo-F and O-F bonds. Cl peaks were detected by the peak of Cl

2py,» in Cl-Mo bonds of MoCl, or MoQO,Cl, formulas,

bined with Mo, respectively.

Almost all of both Cl and S atoms had been com-
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Fig. 1. The etch rates of Mo, oxide and PR
films as the various SFy/Cl, gas mix~
ing ratios.
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Fig. 2. The etch selectivity of Mo thin film to

oxide and PR films as the various
SF¢/Cl, gas mixing ratios.
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Fig. 3. The changes of atomic % with SF¢/Cl,

gas mixing ratio on etched surface of
Mo film.

E8) A3l wat 42tE Mo ¥ete) EHdA HE
5+ Mo 3d 2¥9EHe] #3§ vehd Rojth. 29
4914 & 4 A& vl 2ol Mo 3d9 A-¢E Mo
3d;,= 228eVelA H&sn, o 3.13eV & Y
shdxel Mo 3dy, MA7+ HEEH™, Mo 3dy,&
Mo 3d,.¢ 39 AANE o 2:1 Aol EY
Mo 3ds,2 3% MoS, & 229~229.7 eV, MoCl,
¥ 229.7~230.2 eV, MoCl,= 230.3~ 230.8 eV,
MoCl;& 230.7~231.3 eV, MoO,E 229.1~229.6
eV 2 MoO,= 232.3~232.8 eVellA Ha7t &9
b 2§ 4904 Cl, 7FA%E AMEEd A3 Mg
o] oA &% AHUEYHL ABEY, 228eVel
A metallic Mo8] a7} &9, 232eVeliA 3
Z2¥E A3t metallic Mo 3dy, B3A7E FAA
A29EL ¢ F k. §8 235eV =AM MoO,
SEES Mo-O Aol & Hart AEgL ¢ &+
], ojx 235.1eValA Mo-O¢l 2% Mo 3dse
Hart 42go2RH ¢ § Ak, SFeS TR
2 A9, & SFs #%°] 24scamq] FFol= 232 R
235eV 2H oA HAEHE Hart FA2EL ¢ F A
t} o]t Alge] A A: Feo| Fas XY
t}, Fo} Cl 949 48+ Modt 2 U AL
2 P4, Fo} Cle) 84 o] F3] FHo] 3¢
EXRE 23 ¢ U= A2 4AAG

% 5% SF/Cl, 7k E¥u) Wso) weh 42t
® Mo wetel ¥HolA H&dE F 1s9 narrow
scan 2¥EZL Yeld Aotk 1§ 5& FWR
A 685eVolM Mo-F Al <% Hart ez

ANARAZ G =FA Vol 13, No. 1, January 2000,

Cl,=24sccm

__/M&.;/\/L"

Binding Energy (eV)

1% 4. SF¢/Cl, 7} Efvjo] @& Mo 3d XPS
24 EY W3

Fig. 4. The changes of Mo 3d XPS spectra
with SF/Cl, gas mixing ratio.
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Fig. 5. The changes of F 18 XPS spectra
with SF¢/Cl, gas mixing ratio.
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Fig. 6. The changes of Cl 2p XPS spectra
with SF¢/Cl, gas mixing ratio.
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Fig. 7. The changes of O 1ls XPS spectra
with SFe¢/Cl, gas mixing ratio.
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Fig. 8. The changes of S 2p XPS spectra
with SF¢/Cl; gas mixing ratio.
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