| NTEGRATED DRAMF NVRAM MULTI - LEVEL MEMORY ABSTRACT An integrated DRAM NVRAM
(170, 171), multi-level nmenory cell is conprised of a vertical DRAM device
with a shared vertical gate (120) floating plate (115, 116) device. The
floating plate device (115, 116) provi des enhanced charge storage for the
DRAM part (104, 130, 101, 105, 131) 1@f the cell through the shared floating
body in a pillar between the two functions. The nenory cell is forned in a
substrate (100) with trenches that formpillars. A vertical wordline/gate
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on the other side of the pillar stores one or nore charges as part of the
floating plate device and to enhance the DRAM function through the floating
body between the DRAM and fl oatiABSPRACE device. A vertical NVRAM
wordline/control gate (120) is forned alongside the trapping layer and is
shared with an adjacent floating plate device (115, 116). Figure 1

An integrated DRAM-NVRAM (170, 171), multi-level memory cell is comprised of a

vertical DRAM device with a shared vertical gate (120) floating plate (115, 116) device.
The floating plate device (115, 116) provides enhanced charge storage for the DRAM
part (104, 130, 101, 105, 131) of the cell through the shared floating body in a pillar
between the two functions. The memory cell is formed in a substrate (100} with trenches
that form pillars. A vertical wordline/gate (131, 130) on one side of a pillar is used to
conirol the DRAM part (104, 130, 101, 105, 131, 103) of the cell. A vertical trapping
layer (115, 116) on the other side of the pillar stores one or more charges as part of the
floating plate device and to enhance the DRAM function through the floating body
between the DRAM and floating plate device. A vertical NVRAM wordline/control gate
(120} is formed alongside the trapping layer and is shared with an adjacent floating plate
device (115, 116).

Figure 1





