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Abstract :

The characteristics of copper thin films and via hole filling capability were investigated by pulsed elec-

trodeposition method. Especially, the effects of additives on the properties of copper thin films were studied. Copper
films, which were deposited by pulsed electrodeposition using commercial additives, had low tensile stress value
under 83.4 MPa and high preferred Cu (111) texture. Via holes with 0.25 pm in diameter and 6:1 aspect ratio
were successfully filled without any defects by superfilling. It was observed that copper microstructure deformed by
twining. After heat treatment at 500°C for 1 hr in vacuum furnace, grain size was 1 or 2 times as large as film
thickness and the bamboo structure was formed. Heat treated copper films showed good resistivities of 1.8~2.0 pQ-
cm.
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Fig. 1. Deposition rate and residual stress of copper films deposited
by pulsed electrodeposition with additives as a function of current
density.
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(a) Rems : 287 A

(b) RMS :44.9 A

Fig. 2. AFM images of copper films obtained from electrolytes (a)
without additives and (b) with additives.
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Fig. 3. SEM images of slightly etched copper films in via hole

deposited by electrolytes (a) without additives and (b) with
additives.
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Fig. 4. Via filling profiles partially filled via (a) D : 1 um, AR:1.6:1
and fully filled via (b) D : 0.35 um, AR : 4.5: 1, (¢) D: 0.25 um, AR
: 6:1 obtained from electrolytes with additive.
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Fig. 5. XRD diffraction patterns of copper films in (a) the full scale
of intensity and (b) low scale of intensity.
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Fig. 6. Microstructure of copper films obtained from electrolytes

with additive (a) before and (b) after heat treatment at 500°C for 1
hr in vacuum furnace
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Fig. 7. Microstructure of copper films obtained from electrolytes
with additive in (a) trench (D : 0.45 um, AR : 0.8 : 1) and (b) via (D:
0.45um, AR:3.6:1).
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