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GravitySims! GravitySims presents a series of educational simulations demonstrating the law of
gravity. We use logic gates and simple hardware to model Â .The present invention relates to

semiconductor memory devices and, more particularly, to a semiconductor memory device capable
of high speed reading and writing and a system including the same. Semiconductor memory devices
are classified into a volatile memory device such as a dynamic random access memory (DRAM) and
a nonvolatile memory device such as a static random access memory (SRAM), electrically erasable
and programmable read only memory (EEPROM), and flash memory. The flash memory device is
capable of electrically programming and erasing data, and is classified into a floating gate flash

memory device and a charge trap flash memory device depending upon the method of storing or
retaining charges. The flash memory device, for example, a NOR type flash memory device, includes

cells each having a drain region, a source region, a floating gate electrode, and a control gate
electrode that are sequentially stacked, and a contact hole electrically connecting the source and
drain regions of each cell to a bit line. In order to form a contact hole and a metal line connected
with the contact hole in a semiconductor memory device of this type, it is required to form a self

aligned contact structure. FIG. 1 is a plan view illustrating a conventional contact hole, and FIG. 2 is a
cross-sectional view illustrating the conventional contact hole. Referring to FIGS. 1 and 2, a channel

region for a cell is defined by an isolation layer 101a of a field effect transistor (FET) formed in a
substrate 100. A gate insulation layer 103, a gate electrode 104, a floating gate electrode 105, a

dielectric layer 107, and a control gate electrode 108 are sequentially stacked on the channel region
defined by the isolation layer 101a. When the gate electrode 104 is formed in the conventional

semiconductor memory device, the floating gate electrode 105 and the control gate electrode 108
are also formed with a self-alignment structure. For this reason, as a channel is formed on the source

region 102 and the drain region 109, the contact hole 106 penetrating the isolation layer 101a to
expose the drain region 109 is formed. Therefore, the gate electrode 104, the floating gate electrode

105, and the control gate electrode 108 are electrically connected 648931e174
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