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ABSTRACT 

A Charge Coupled Device technology based on anodic A1203  

films has been proposed and developed in this study. For the 

development of this technology, the growth of high quality 

anodic A1203  films has been studied in detail. An electrolyte 

bath consisting of 2jo tartaric acid of pH 6.0 and ethylene glycol 

in the ratio of 1s2 was found to give high integrity A1203  films. 

Several thousands of films in the thickness range of 50 - 500 nm 

were reliably and reproducibly grown. These oxides were found to 

be anhydrous and amorphous for oxide thicknesses below 200 nm. 

Thicker films were crystaline (Y -Al203). Thin as-grown oxides 

(less than 100 nm) exhibited rectification properties and the 

MIN capacitance was found to follow a C 'YL U-1/3  law. These be-

haviours disappeared after suitable post anodization anneal or 

by allowing for completion of the anodization process. These in-

homogeneous films have been modelled as p-i-n structures. 

Double dielectric structures were fabricated by complete 

conversion of aluminum films up to 300 nm in thickness. Using 

this technique, PADS capacitors and PADS transistors were fabri-

cated and tested. The studies on MAOS capacitors indicated the 

existence of a positive oxide charge close to the 5i02-Al
203  

interface. Both post anodization heat treatment cycles and com-

pleteness of anodic conversion reduced the positive oxide charge 
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density. The ,UFB1 for a typical annealed MAOS structures (Si02  - 

120 nm, A1203  = 95 nm) was in the range 6 to 6.5 V. The Si—Si02  

interface state density in these structures was of the order of 

5 x 1010  cm 2  e'r1 . MAOS FnT's with a qm 	220 µS and threshold 

voltages similar to the MAOS capacitors were also fabricated. 

A novel 2 0 overlapping—gate double—dielectric CCD structure 
using anodic Al203  in the active area has been proposed and experi- 

mentally demonstrated. 	It is essentially a stepped insulator 

structure, the double—dielectric (Si02—l203) region forming the 

'barrier area' and the single dielectric (Si02) region the 'storage 

area' of the gates. Test 4—bit p—channel CCD's fabricated with the 

developed technology exhibited charge transfer inefficiencies of 

3 x 10-3  (at 50;'4 FZ) and could be clocked up to 200 kHz. 
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