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An array of vertically standing resistors, each resistively and capacitively connected to its nearest neighbors, is capable of color image processing, if each wire exhibits multiple negative differential resistance peaks. We have self assembled this array by first producing a nanoporous alumina film using anodization of aluminum (see Fig. 1 (a)) and then filling these pores with a semiconductor using electrodeposition. The nanowires exhibit an N-type negative differential resistance with multiple negative differential resistance (NDR) peaks at room temperature. The peak to valley ratio is 1.5:1. These structures can process color images.
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Fig. 1: (a) Atomic force micrograph of a porous alumina film containing a regimented array of pores. This film is self assembled by anodizing a 99.999% pure Al foil in 0.3M oxalic acid using 40 V dc. The pore diameter is 50 nm. The pores are filled selectively with CdS using ac electrodeposition. This process results in an array of vertically standing nanowires that are resistively and capacitively coupled to their near neighbors through the intervening alumina layer. The current voltage characteristic of ~ 100 nanowires probed in parallel exhibits multiple NDR peaks under forward bias.
The array of non-linear resistors can perform certain color image processing tasks. One example is shown below where the contrast between black and white is progressively blurred. 
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