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ABSTRACT

This paper proposes a data cache controller of the Pentium microprocessor which can access two data in a clock cycle. It is
functionally described and verified with Verilog HDL. The data cache controller consists of a cache control block, a buffer block,
a MUX/align block, a bus control block, and a cache memory block. It receives two linear addresses from the address generation
unit and sends out the requested data to the dual-execution unit. Data cache is designed with single ported, 8 bank interleaved
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structure. If the addresses of the data are aligned and no cache miss occurs, it reads or writes two data in one cycle. During a read

miss, line buffer caching is used to reduce the cache miss penalty. During a write cycle, external bus utilization is reduced by

using writeback policy. Also buffered write-through technique is used to read or write before the write to external memory com-

pletes. Snooping and MESI protocol is used for maintaining the cache coherency. This data cache controller is designed for the

Pentium microprocessor design project sponsored by the Ministry of Commerce and Industry. However, the research results can

be applied to general superscalar microprocessors which require two data accesses in a clock cycle.
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