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Abstract: We investigated the dry etching characteristics of TiN in TiN/AlLQOs; gate stack using a
inductively coupled plasma system. TiN thin film is etched by BClsy/He plasma. The etching parameters
are the gas mixing ratio, the RF power, the DC-bias voltages and process pressures. The highest etch
rate is in BCly/He (25%:75%) plasma. The selectivity of TiN thin film to AlQj; is pretty similar with
BCls/He plasma. The chemical reactions of the etched TiN thin films are investigated by X-ray
photoelectron spectroscopy. The intensities of the Ti 2p and the N 1s peaks are modified by BCls plasma.
Intensity and binding energy of Ti and N could be changed due to a chemical reaction on the surface of
TiN thin films. Also we investigated that the non-volatile byproducts such as TiCly formed by chemical
reaction with Cl radicals on the surface of TiN thin films.
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Fig. 1. Schematic of inductively coupled plasma system.
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Fig. 2. The etch rate of the TiN tin films and selectivity
of TiN to Al:Os as a function of the gas mixing ratio.
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Fig. 3. The etch rate of the TiN tin films and selectivity
of TiN to AlOs as a function of (a) RF power, (b)

DC-Bias voltage, (c) process pressure.
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Fig. 4. X-ray photoelectron spectroscopy narrow scan
spectra of the etched TiN thin film of Ti 2p. (a)

As—deposited, (b) BCly/He plasma.

abol A7} &HxE yERd Zlojth 19 3(a)
TR 2718 AF vololxE - 100 V, 34
2 P , A& 4000014 600W 714
Zth TiN =2eke RF Ao 600 W o o] 7}
olwje] TiN utuhz}

s B9 1
_/] pﬂrzﬂ—x% 2] =3 o]
2 Alefdh

Agkel ubE TiN ube}
oluje] ¥4

2]

Z7}
ol At

Sl diate] vhEdl Zold.

SEE AR uolojxzt
- 150 V2 W3 o 274504 62.58 nm/min®. = &



684 J. KIEEME, Vol. 25, No. 9, pp. 681-685, September 2012: Y.-H. Joo et al.

(a) As-deposited

1.0 Nis

Intensity (counts/sec)

399 396 393
Binding Energy (eV)
o L~is (b) BCl/He

Intensity (counts/sec)

399 396 393
Binding Energy (eV)

Fig. 5. X-ray photoelectron spectroscopy narrow scan
spectra of the etched TiN thin film of N 1s. (a)
As—deposited, (b) BCls/He plasma.
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