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Study on Aerosol Deposition Behavior of Cu Films According to Particle Size
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Abgract: The effect of particle sizes on the aerosol deposition (AD) of Cu films is investigated in order to
understand the deposition behaviors of metal powder during the AD process. The Cu coatings fabricated by using 2
pm Cu powders had a dense microstructure, a high deposition rate (1.6 + 0.2 pm/min), and low resistance (9.42 +
0.4 pQ-cm) compared to that from using Cu powder with a particle size greater than 5 um. Also, from estimating
the internal micro-strain of Cu films, the Cu coatings fabricated by using 2 um Cu particles exhibited a high
micro-strain value of 3.307x10°. On the other hand, the strain of Cu coatings fabricated with 5 pm particles was
decreased to 2.76x10° These results seem to show that the impacted Cu particles are compressed and flattened by
shock waves, and that their bonding is associated with the high internal micro-strain caused by plastic deformation.
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Fig. 1. Schematic diagram of an aerosol deposition system.

Table 1. Experimental parameters of aerosol deposition process.

Conditions

Starting powder

Cu (2, 5 10 ym)

Al,O5

He

Consumption of carrier gas

10 L/min

Scanning rate

1~2 mm/s

Working pressure

1-7 Torr

Size of nozzle orifice

10x0.4 mm?

Distance between substrate and nozzle 5~10 mm

Deposition temperature

Room temperature

Deposition time

5~20 min

Vibration speed

400~500 rpm

= Al
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(Internal micro-strain)
XRD, X'Pert PRO diffractometer, PANalytical, USA)
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Fig. 2. SEM micrographs of Cu powders of (8 2 pm, (b) 5 um,
and (c) 10 pm sizes used in the aerosol deposition experiments
and (d) particle size distribution of the powders.
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Fig. 3. Relationship between the resistivity and the deposition
rate with sizes of Cu powders.
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Fig. 4. Plane-view SEM images of Cu deposition films on the
AlO; substrate using (8 2 pum Cu powder, (b) 5 pum Cu
powder, and (c) 10 pm Cu powder. The inset images show
cross-sections of a fractured Cu film deposited using 2 um Cu
powder and 5 um Cu powder.
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Fig. 6. X-ray diffraction patterns of Cu powder and Cu films

deposited using (@) 2 um and (b) 5 pm Cu powder.
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Table 2. Cu particle size and diffraction plane dependance of
peak width (5, 26).

Particle size (um)

Diffraction planes 2 >
Peak width (8, 26)
(200) 0.529° 0.534°
(220) 0.692° 0.677°
(311) 0.920° 0.877°
(400) 1.524° 1.435°
B = B T Barain = t%(?s)\ﬁ 4(31):9”19 (1)
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Fig. 7. Williamson-Hall plots of Cu films deposited using 2
pm Cu powder and 5 pm Cu powder.
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