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a memory controller capable of controlling access to the memory device. The present invention also
relates to a method of controlling the memory system. In a DRAM, a memory cell array is arranged
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in a matrix, and each memory cell is composed of a single transistor and a single capacitor. A DRAM
having such a memory cell array is called a 1-transistor/1-capacitor DRAM. In this 1-transistor/1-
capacitor DRAM, a plurality of array sub-blocks BLK0-BLK9 and array sub-block BLK10 are provided
for each row of the memory cell array, and a plurality of pairs of bit lines BL0-BL9 and BL0-BL9 are
provided for each array sub-block BLK0-BLK10. A memory cell MC is provided at each intersection
of a bit line pair and an array sub-block. Each array sub-block BLK0-BLK10 contains a word line
corresponding to one row of the memory cell array, and the word lines are consecutively connected
to each other to form a word line group. A DRAM having an array arranged in a similar manner is
called a 4-transistor/1-capacitor DRAM. A memory system including a DRAM having such a memory
cell array is used in a wide variety of applications. For example, a personal computer includes a
DRAM as a main memory and a dynamic random access memory (DRAM) as a cache memory. Other
common applications are a digital camera, a digital video camera, and a PDA (personal digital
assistant). A DRAM is not only used as a main memory but also as a cache memory in these
applications. Such a memory system is typically controlled by a memory controller which is a
microprocessor, an application specific integrated circuit (ASIC), or the like. The memory controller
performs a variety of control tasks for controlling memory access such as a control task of
controlling the order of memory access, control task of controlling memory bandwidth and control
task of controlling refresh cycles. The memory controller is operated at a higher speed than the
memory. Thus, f988f36e3a
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