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Sputtered iridium oxide film (SIROF) was previously reported to show better
electrical performances as a stimulation electrode material than activated iridium
oxide film (AIROF). Conventionally, IrOx films were deposited at a growth
temperature of 400 to 600 °C by use of a heater. However, such high temperature
heating can not be used when the IrOx film is to be deposited on a flexible polymer
material such as polyimide. Characteristics of IrOx films produced by heated method
have been extensively studied. However, films produced by the Cold (unheated)
sputtering method have not been studied. In this study, we performed optimization
study on the cold sputtering process of the film and report the optimized conditions as
well as its characteristics such as charge delivery capacity (CDC). IrOx films were
produced on polyimide by DC sputtering at various flow rate of oxygen gas ranging
from 0 to 40 sccm. The films were deposited up to 1000nm without heating. In order
to confirm the effect of temperature, some samples were heated at various
temperatures below 300 °C at which the polyimide substrate is still stable. The IrOx
film was patterned by lift-off method and insulated with triple layers of oxide and
nitride films. The characteristics of the IrOx film were analyzed electrochemically by
potentiostat measurement. Cyclic voltammograms (CV) were obtained from the films
and CDC’s were calculated from the CV curves. Electrochemical impedance
spectrum was also measured. IrOx film has the minimum value of impedance as well
as highest CDC when sputtered at the 12 sccm oxygen flow. At this condition, the
CDC was higher than that of heated SIROF’s. The measured CDC and EIS are
compared to those obtained from heated SIROF, AIROF, Au and Pt. Superb
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performance of the optimized cold SIROF film on a flexible polymer substrate is
expected from this study.
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