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Etch Characteristics of TiN Thin Film with Addition Ck Gas in BCl/Ar Plasma
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Abstract

In this study, the investigations of the TiN etching characteristics were carried out with addition of
Cl; gas in an inductively coupled BCls-base plasma system. Dry etching of the TiN was studied by
varying the etching parameters including Clz gas addition ratio, RF power, DC-bias voltage and
pressure. The etch rate of TiN thin film was maximum when the Cl: gas addition flow was 2 sccm
with fixed other conditions. As the RF power DC-bias voltage were increased, the etch rate of TiN
thin film showed increasing tendency. BCly/Cly/Ar plasmas were characterized by optical emission
spectroscopy (OES) analysis. The chemical reaction on the surface of the etched TiN films was
investigated with X-ray photoelectron spectroscopy (XPS).
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Fig. 1. Etch rate of TiN thin film and
selectivity of TiN thin film to SiO: as a
function of adding Clo gas with the
BCly/Ar gas mixing ratio.

TiNe] 21z} £%3= 4 scem®] BCleF 16 scem
o] Ar 7}2el Clo 7F2:7F 2 scem #H7bg Zel=v}
ol A 7} ¥& Azt £%9¢1 457.28 nm/mind E
ol glon, Cl 7128 2 scem ¥ F7MAZHE )
TiN9| Az} £x71 a4 Eetzvle] 9%
72 A z+e jon bombardmento] % Eg]H 2
ztal 318y wkgol) o 31t Azte] FAle
AP =, Cl7t 2 secem A7FHSALS o C A€
o] gtZEo F7lete] B B2 w4 A7
BASES YAA =Hol AZ £t AHAHA
o1 #gdn Ch 7128 2 scem #7HEE 4
TiN9 4zt %7 714 ¥ AL BCh 7t29
Cly 7}2¢] v &o] 2:1¢]l4 TiN% Cl A€ o
ZHEo] @utetA ey oz dhgEHtia Alsd
ch, =8 Cl 7F27F 2 scem ©]d #H7EUS o
Cl Age efzgEe g8 F7ksld Ar' ol &9
94 walste] Az £E7 FAEUGR AR
"7l



—=—TiN
700 |- — —riNssio, 1%
=
E 600 + w
= e
£ 500 |- 2
W =
g :
= 400 |- <
= |
8 i 2
& 300 |- ]
[l I 1 1 1
400 500 600 700
RF Power [W]
a8 2. RF powerel @& TiNg 2z&xs}
SiOq9ke] A ],
Fig. 2. Etch rate of TiN thin film and

selectivity of TiN thin film to SiO; as a
function of RF power.
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Fig. 3. Etch rate of TiN thin film and
selectivity of TiN thin film to SiO: as a
function of DC-bias voltage.
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Fig. 4. Etch rate of TiN thin film and
selectivity of TiN thin film to SiO: as a
function of process pressure.
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Fig. 6. XPS narrow scan spectra of surface of
the TiN thin film as a function of Cl:
addition to BCl3/Ar gas mixing ratio.
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