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(Growth and Annealing Effect of Cu thin Films Using
Electroplating Technique)
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Abstract

Copper thin films were deposited on a Cu/Ta/Si substrate using the electroplating technique.
Deposition rate was about 200 nm/min in proportion to current density and in inverse proportion
to flow rate. Resistivity of copper thin film was approximately 2.1 #®cm and Intain/Inte ratio of
copper film was 5.4 and no significant impurities were detected. After the deposition, electroplating
copper films were annealed at various temperatures in a background pressure of 10" torr. The
resistivity of copper thin films were improved by ~17 % and texture was improved by ~40 % after
annealing at 170 C. The stress in films was not reduced much after annealing below 170 TC.
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Fig. 1. Schematic diagram of electroplating system.
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Table 1. The growth conditions of electro-
plating copper films.

parameters values
electrode distance 4 cm
current density 15 ~ 35 nien

flow rate 600 ~ 2200 né/min

temperature 23 ~25T
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Table 2. Annealing conditions of electro-
plating copper films.
parameters values
substrate temperature 100 ~ 500 C
annealing time 30 min
pressure 10° torr
temperature raising rate 5 T/min
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Fig. 2. Deposition rate of Cu thin films as a
function of current density.

35 40

26
.
Ch /
o
4 2
z / x
Z 23 yd
‘5 /
K 22 e
/;/
2.1 -
10 15 20 25 3 35 40
Current density [mA/cm’]
38 3 AFEERd o ] el viAg

Fig. 3. Resistivity of Cu thin films as a function of
current density.
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Fig. 8. Resistivity improvement of Cu thin films
annealed at various temperatures.
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