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TaNZ} #]¢l] magnetron sputtering©. 2 Z2A]7] Cu seed 2& Cu A LFL 517)9] ¢4 ECR plasma A= 2
AxE AAEAT ol Cu 2 200~500°CE WA 7|EA LT EE Hh E97]oA] RTA(apid themal
annealing) W02 FX2]eHFcth Cu seed 2t flo) HA=FHOZ AT Cu 2hE xRS o vjAlFx9
=94 E4HsE XRD(x-ray diffraction), EBSD(electron back-scattered diffraction), AFM(atomic force microscopy)
AL o] &3] ZAIETE 400°CR T & 2Rl AAA 0] dojton, Xl 255 Fr1gl e} Cut
o HAFe] Fada (111) APl Frtste BAES vehith i) vixgy) By ®d 2 (111)
BiEEgo] ol Cuthg 47] A Ao IA =L 400°Ce FAE A 12027 RTAXEE k= A
o8 fErh o] xHsteA HalmgE Cuthe] WA Sesistivity)? FH A7) (surface roughness)= 2z}
1.980-cm 2 17.77nm %t}

FA o] : 78] H3|x=3F, XRD, EBSD

Abstract

Cu seed layers deposited by magnetron sputtering onto tantalum nitride barrier films were treated with ECR plasma
and then the copper films were electroplated and rapid thermal annealed in an argon or nitrogen atmosphere at various
temperatures tanging from 200 to 500°C. Changes in the microstructure and physical properties of the copper films
electroplated on the hydrogen ECR plasma cleaned copper seed layers were investigated using X-ray diffraction (XRD),
electron back-scattered diffraction (EBSD), and atomic force microscopy (AFM) analyses. It was found that the copper
film undergoes complete recrystallization during annealing at a temperature higher than 400°C. The resistivity of the Cu
film tends to decrease and the degree of (111) preferred orientation tends to increase as the annealing temperature
increases. Theoptimum annealing condition for obtaining the film with the lowest resistivity, the smoothest surface and
the highest degree of the (111) preferred orientation is rapid thermal annealing in a nitrogen atmosphere at 400°C for
120 s. The resistivity and the surface roughness of the electroplated copper film annealed under this condition are 1.98
U4O-cm and 17.77 nm, respectively.
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12 1. Scanning electron micrographs of the copper films after rapid thermal annealing (RTA) for 15 sec at
(a)200°C, (b)300°C, (€)400°C and 500°C, respectively.

(d
18 2. Scanning electron micrographs of the copper films after rapid thermal nitriding (RTN) for 15 sec at
(@)200°C. (0)300°C, (c)400°C and 500°C, respectively.
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a2l 3. Surface roughness vs. temperature plots for
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23 4. X-ray diffraction patterns of copper films
after rapid thermal annealing (RTA) for 15
sec at (a)200°C, (b)300°C, (¢)400°C and
500°C, respectively
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O8l 5 X-ray diffraction pattems of copper films
after rapid thermal annealing (RTA) for 15
sec at (a)200°C, (b)300°C, (c)400°C and
500°C, respectively
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28 7. Scanning electron micrographs of the copper flms after rapid thermal nitriding at 400°C for
{a) 60 sec. (b) 90 sec. (c)120 sec, and {d) 150 sec, respectively
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g 8. X-raydiffraction patterns of copper films
after rapid thermal nitridation at 400°C for
(a) 60 sec, (b) 90 sec, (€120 sec, and (d)
150 sec, respectively
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a2 10. OIM mapping of the copper surface for
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