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(A Nano-structure Memory with SOI Edge Channel and
A Nano Dot)
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Abstract

We fabricated the newly proposed nano structure memory with SOI edge channel and a nano dot.
The width of the edge channel of this device, which uses the side wall as a channel and has a nano
dot on this channel region, was determined by the thickness of the recessed top-silicon layer of SOI
wafer. The size of side-wall nano dot was determined by the RIE etch and E-Beam lithography.
The 1a-Vq, Is-Vg characteristics of the devices without nano dots and memory characteristics of the
devices with nano dots were obtained, where the voltage scan was done between -20 V and 14 V
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and the threshold voltage shift was about 1 V.
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Fig. 1. Poly-silicon remains at the side wall of the
thick oxide and the recessed top-silicon
layer. The thickness of the remained
poly-silicon is about 100nm, in this case,
thickness is smaller than 50nm in our
memory device.
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Fig. 2. The poly-silicon remained at the side wall
was pattemed by E-Beam lithography to
form a nano-dot. R and L represent the
radius and the length of the cylinder.
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Fig. 6. The normal FET operation of the
nano-structure  edge channel transistor
device without dot was observed. (a) I4-Vg
characteristics, (b) I-—Vqa characteristics.
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Fig. 7. The memory operation of nano-structure

side channel memory device with dot was
observed. And the threshold voltage shift is
about 1V. The voltage scan was done
between -20V and 14V.
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