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Starring lea salonga, aga muhlach. By Peter1. Field of the Invention The present

invention relates to a memory controller, a memory system, and a communication
method, and more particularly to a memory controller, a memory system, and a
communication method that handle communications with a plurality of memory

components of which communication paths are not synchronous. 2. Description of the
Related Art In order to communicate with a memory component in a high-performance

computer system, a memory controller must address a number of memory
components present in the computer system. With current semiconductor memory

components, it is almost impossible to address several hundred memory components
with a single memory controller. To make such a task possible, a hierarchical memory

bus structure is necessary, because modern semiconductor memories have a
hierarchical memory bus. A hierarchical memory bus design allows several memory

components to be physically addressed by a memory controller. A technique for
controlling a semiconductor memory component to compensate for a timing

difference between the phase of a system clock signal and the phase of a timing
signal generated within the semiconductor memory component, has already been
developed. Such a technique is disclosed in U.S. Pat. No. 5,731,651, for example.
Computer systems tend to have become larger, which means that the memory

components, such as main memory, cache memory and sub-caches, are also larger.
As the performance of the main memory, the cache memory and the sub-caches

improves, the system clock frequencies increase. The memory components operate
synchronously with the system clock signal. Therefore, it is not possible to make a

memory controller more compact by increasing the number of memory controllers to
address multiple memory components. Computer systems are often configured to
allow memory components to be removed. For example, the memory components

may be removed from the system during system upgrades. Therefore, it is necessary
to be able to supply memory components to the computer system, without physically

connecting the memory components to the system. In order to access several
hundred memory components in a computer system with a small number of memory
controllers, a hierarchical memory bus structure is needed. This makes the system

design more complicated.As more and more mobile and other types of portable
electronic devices become smaller in size, they become more and more
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