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Abstract

Generally, depth cache and pixel cache of 3D graphics are designed by using write-back scheme for effieient use
of memory bandwidth. Also, there are write after read operations of same address or only write operations are occurred
frequently in 3D graphics cache. If a cache miss is detected, an access to the external memory for write back operation
and another access to the memory for handling the cache miss are operated simultaneously. So on frequent cache miss
situations, as the memory access bandwidth limited, the access time of the external memory will be increased due to
memory bottleneck problem. As a result, the total performance of the processor or the IP will be decreased, also the
problem will increase peak power consumption. So in this paper, we proposed a novel early write back cache
architecture so as to solve the problems issued above. The proposed architecture controls the point when to access the
external memory as to copy the valid data block. And this architecture can improve the cache performance with same hit ratio
and same capacity cache. As a result, the proposed architecture can solve the memory bottleneck problem by preventing
intensive memory accesses. We have evaluated the new proposed architecture on 3D graphics z cache and pixel cache on a
SoC environment where ARM11, 3D graphic accelerator and various IPs are embedded. The simulation results indicated that
there were maximum 75% of performance increase when using various simulation vectors.
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Average memory access time =
Hit rate » hit time + miss rate » misg penalty

Misg penalty =
Memory latency + transfer time + delivery time
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Fig. 1. Average memory access time and miss penally.
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Fig. 2. Block diagram of 3D hardware accelerator.
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