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Abstract : Thick film copper conductors are of considerable interest in thick film industries because of both
the potential cost saving compared to the noble metal conductors and the favorable properties in electrical
conductivity, solderability, solder leach resistance and wire bondability. Hdwever, formation of the excellent
copper thick film is a lot complicated due to easily oxidizing property of copper at high temperature. In order
to get favorable thick film coppe'r conductor, hybrid microcircuit industry utilizes majorly three kinds of firing
atmosphere, such as nitrogen atmosphere, reactive atmosphere and air atmosphere. The processes and the
three atmospheres for firing thick film copper conductor were extensively reviewed in this article.
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2Cu  + 0, = 2Cu0 Kp = (Po) ™! @
4Cu +0,=2Cu,0  Kp= (Po) ! 3
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Kp = (Pco)*(Po) ! (6)
Kp = (Pcop)(Po)) ! (7)

th 3 £ Gibbs energy & oFell 9}

AG® = —RT InKp (8
AG® . standard Gibbs energy change
Kp : equibrium constant in partial pressure
T : thermodynamic temperature (K)
R : gas constant (8.314 J K™! mol™?)
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Fig. 1. Log Po; vs. Temperature of Various Compo-
nents of Copper Paste at Equilibrium.
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Fig. 4. Temperature-O; Gas Profile in IR Firing.
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Fig. 7. Air Fired Copper Conductor-2nd Generation.
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Fig. 8. Procedure for Fabrication of Air Fired Copper
Conductors
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