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Application of Anodization Technology to Liquid Crystal Displays
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Anodization technology used in LCDs (Liquid Crystal Displays) is reviewed. The wet anodization process has an ad-
vantage over other dry processes to produce thin oxide films with very smooth surface and less pinholes. Aluminum or
itsalloy gate lines used in some TFT (Thin Film Transistor)-LCDs are covered with anodic oxide thin films to prevent
their hillock formation and corrosion. On the other hand, anodic oxide films of tantalum or its aloys are also used as an
insulator of non-linear switching elements in TFD (Thin Film Diode)-LCDs. Anodization is carried out in agueous or
nonagueous el ectrolyte solutions. However, only limited electrolyte solutions have been used for manufacturing TFT-
LCDs. Here, we introduce our recent results on the anodization of sputtered Al-Nd aloy filmsin ethylene glycol - based

nonagueous €l ectrolyte solutions.
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Fig.1 Structure of TFT-LCD panel.

100 nm

Fig.2 An XTEM image of the anodic film formed on Al-1
wt.0 Si-0.5wt.d Cu aloy. Anodized a 0.1 mA
cm”?to 100V in 10 wt. 0 ammonium tartrate aque-
ous solution.
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Fig. 3 An XTEM image of the anodic film formed on Al-10
wt. 0 Nd aloy. Anodized at 1 mA cm”?to 100V in
10 wt. 0 ammonium tartrate ethylene glycol solution
(50wt. 0 H:0).
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Fig.4 Typica TFT structure. (a) Top gate type, (b) Bottom
gate etching stopper type, (¢) Bottom gate channel
etching type.
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Fig. 5 FT-IR spectraof the anodic films.
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Fig. 6 Relationship between relative permittivity and Al-O
peak position. e : Water content was varied. o :
Forming current density was varied.
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Fig. 7 Leskage currents of the anodic films formed in vari-
ous conditions.
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Fig.8 Relationship between dielectric strength and Al-O
peak position. e : Water content was varied. o :
Forming current density was varied.
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