ABSTRACT REDUCED LEAKAGE DRAM MEMORY CELLS W TH VERTI CALLY ORI ENTED -
NANORODS AND MANUFACTURI NG METHODS THEREOF Met hods and structures are
descri bed for reducing | eakage currents in sem conductor nenory
storage cells. Vertically oriented nanorods may be used in the
channel region of an access transistor. The nanorod di aneter can be
made smal |l enough to cause an increase in the electronic band gap
energy in the channel region of the access transistor, which may
serve to limt channel |eakage currents inits off-state. In various
enbodi nents, the access transistoryggyrae€! ectrically coupled to a
doubl e- si ded capacitor. Menory devices accordi ng to enbodi nents of
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FIGRE 1C  GRIENTED NANORODS AND MANUFACTURING METHODS THEREOF

Methods and structures are described for reducing leakage currents in semiconductor
memory storage cells. Vertically oriented nanorods may be used in the channel region of
an access transistor. The nanorod diameter can be made small enough to cause an
increase in the electronic band gap energy in the channel region of the access transistor,
which may serve to limit channel leakage currents in its off-state. In various
embodiments, the access transistor may be electrically coupled to a double-sided
capacitor. Memory devices according to embodiments of the invention, and systems
including such devices are also disclosed.
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