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Effect of air-contaminated TiN on the deposition characteristics of Cu film by MOCVD
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(hfac) Cu(1,5-COD) (1,1,1,5,5,6~ hexafluro-2,4-pentadionato Cu{l) 1.5-cyclooctadine) ==& o] La}o
MOCVD (metal organic cherical vapor deposition) & Cu #}2h& 3441712, MOCVDel 2§t TiN 7] W3lzl Cu 3ol
a3 5 A zAEch F7) S 2E3A7) 71WE MOCVDe) 218 Cu 44 2 7] 3ol A#ke u|H ojxl=r|7} 22,
G7zre) gAAe] delged, in-site MOCVD Cud) A%t dA=27|7 23, gjzkzke] ddAdoe] $451o] 19004 o]Aate] &£
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pentadionato Cu( I )1,5-cyclooctadiene) as a precursor have been investigated in terms of substrate conditions. ’I‘wo
different substrates such as air-exposed TiN and non-contaminated TiN were used for the MOCVD of Cu. MOCVD of
Cu on the air-exposed TiN affected the nucleation rate of Cu as well as its growth, resulting in the Cu films having
poor interconnection between particles with relatively small grains. On the other hand, in-situ MOCVD of Cu led to
the Cu films having a significantly improved interconnection between particles with larger grains, indicating the
resistivity as low as 2.042-cm for the films having more than 19004 thickness. Moreover, better adhesion of Cu films
to the TiN by using in-situ MOCVD has been obtained. Finally, initial coalescence mechanism of Cu was suggested in
this paper in terms of different substrate conditions by observing the surface morphology of the Cu films deposited by
MOCVD.
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Table. 1. Experimental conditions.

MOCVD TiN MOCVD Cu
Precursor TEMAT (hfac)Cu{1,5-COD)
deposition temperature{C} 200~310
carrier gas flow rate(scem) Ar;: 200 Ar, H,: 100
working pressure(Torr) 0.6
deposition time(min) 7~20
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Fig. 1. Schematic diagram of MOCVD system.
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Fig. 2. Thickness variation of MOCVD Cu films as a function of
deposition time with different substrate conditions.
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Fig. 3. AES depth profiles of MOCCVD Cu films deposited on (a)
In-situ MOCVD TiN and (b) Air-exposed MOCVD TiN.
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Fig. 4. Resitivity variation of (a) Annealed sputiered Cu/sput-
tered TiN, (b) MOCVD Cu/in-situ MOCVD TiN and (¢}
MOCVD Cu/air-exposed MOCVD TiN as a function of film
thickness.
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Fig. b. Surface roughness variation of {a) Sputtered Cu on sput-
tered TiN, {b) MOCVD Cu on in-situ MOCVD TiN, and (c)
MOCVD Cu on air-exposed MOCVD TiN as a function of film
thickness.
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Fig. 6. SEM micrographs of (a) MOCVD Cu/in-situ MOCVD TiN and {b) MOCVD Cu/air-exposed
MOCVD TiN with variation of thickness,
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Fig. 7. Variation of grain size measured from SEM image as a
function of depesition time different substrate conditions.
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Fig. 8. Schematic diagram showing the initial coalescence of Cu nuclei on {a} in-situ MOCVD TiN

and (b) air-exposed MOCVD TiN.
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Fig. 9. Scratch images of (a) sputter Cu/MOCVD TiN/Si, (b)
MOCVD Cu/in-sita MOCVD TiN/Si, and (¢) MOCVD Cu/air-
exposed MOCVD TiN/Si.
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Fig. 10. Sheet resistance{Rs) variation of Cu films deposited on
in-situ MOCVD TiN and air-exposited MOCVD TiN substrate
as a function of annealing temperature.
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