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Enhancement of Durability of Dimensionally Stable Anode for High-rate Electroplating Applications
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[ZO/Ag/1ZO Multilayers Prepared by Magnetron Sputtering for Flexible Transparent Film Heaters
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Z & Transparent film heaters (TFHs) based on Joule heating are currently an active research area. However, TFHs
based on an indium tin oxide (ITO) monolayer have a number of problems. For example, heating is concentrated in part
of the device. Also, heating efficiency is low because it has high sheet resistance (Rs). Resistance of indium zinc oxide
(IZO) is similar to ITO and it can be used to flexible applications due to its amorphous structure. To solve these
problems, our study introduced hybrid layers of 1ZO/Ag/IZO deposited by magnetron sputtering, and the electrical, optical,
and thermal properties were estimated for various thickness of the metal interlayer. It was found that the sheet
resistance of the multilayer was mainly dependent on the thickness of the Ag layers. The Rs of 1ZO(40)/Ag/1ZO(40nm)
multilayer was 5.33, 3.29, 2.15Q/(0 for Ag thickness of 10, 15, and 20nm, respectively, while the Rs of an IZO
monolayer(95nm) was 59.58Q/[]. The optical transmittance at 550nm for the 1ZO(95nm) monolayer is 81.6%, and for the
[ZO(40)/Ag1Z0(40nm) multilayers with Ag thickness 10, 15 and 20nm, is for 72.8, 78.6, and 63.9%, respectively. The
defrost test showed that the film with the lowest Rs had the highest heat generation rate (HGR) for the same applied
voltage. The results indicated that IZO(40)/Ag(15)/1Z0(40nm) multilayer has the best suitable property , which is a

promising thin film heater for the application in vehicle windshield.
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