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Highly Conformal Deposition of Pure Co Films by MOCVD
Using Co9(CO)g as a Precursor

Jeonggil Lee and Jaegab Lee'

School of Advanced Materials Engineering, Kookmin University 861-1, Jeongneung-dong,
Seonghuk-gu, Seoul, 136-702, Korea

(200583 12%1 291 891, 200641 191 319 A%

Abstract  We have investigated the effect of the experimental variables such as temperatire and pressure on
conformality of Co filims deposited over high aspect ratio trenches using Co(CO); as a precursor. The results
show that the conformality of Co films is a strong function of temperature and process pressure. Lowering the
pressure and temperature significantly improves the conformality. As the pressure decreases from 0.6 Torr to
0.2 Torr at 50°C, the bottom coverage of Co films over 0.2 pm width trenches with an aspect ratio of 13 to 1
significantly increases to 85%. However, further increasing the temperature from 50 to 60°C at the pressure
of 0.2 Torr degrades the bottom coverage to 14%. In contrast, the extremely low pressure of 0.03 Torr allows
the excellent conformal deposition of Co films up to 70°C. This can be attributed to the suppression of
homogeneous reaction in the gas phase, which can create the intermediate products with high sticking
ooefficient. In addition, the Co films deposited at 5°C show the low resistivity with negligible contamination.
As a result, the newly developed Co process using MOCVD can be implemented into the next generation

devices with complex shapes.
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Fig. 1. Arthenius plot for MOCVD Co films.
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Fig. 2. Cross-sectional scanning electron microscopy (SEM)
images of the trenches with an aspect ratio of about 13:1 in
which Co films were deposited using Co,(CO), at 0.2 Torr, (a)
at 50°C and (b) 60°C, respectively.
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Fig. 3. Cross-sectional SEM images of the Co films deposited
at a reduced pressure of 0.03 Torr and temperatures of (a)
50°C, (b) 60°C, (¢} 70°C, and (d) 80°C, respectively.
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Fig. 4. Variation in the resistivity of MOCVD Co films with
temperature and pressure.
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Fig. 5. AES depth profile of MOCVD Co film deposited at
50°C and 0.03 Torr.
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Fig. 6. Variation in the resistivity of the Co thin films as a
function of the annealing temperature.
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Fig. 7. XRD pattermns of the annealed Co films at various
temperatures.
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