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ABSTRACT

As artificial intelligence (Al) technology advances, memory semiconductors supporting Al
accelerators are becoming increasingly important, alongside improvements in computational
performance. The demand for Al-optimized memory with high bandwidth and low latency is growing
rapidly, and the memory market continues to expand substantially on this basis. Al memory refers
broadly to memory architectures designed for Al computing workloads. A representative example is
high-bandwidth memory (HBM), which delivers an ultrahigh memory bandwidth. Additional memory
types are utilized according to their specific application requirements: graphics double data rate
(GDDR) memory, primarily used in graphics processing and mid-range Al accelerators; double data
rate (DDR) memory, serving as main memory in server environments; and low-power double data
rate (LPDDR) memory, deployed in on-device environments owing to its low-power characteristics.
Several emerging technologies have recently attracted considerable attention, including compute
express link (CXL)-based memory pooling, high bandwidth flash (HBF), which overcomes the
capacity limitations of HBM by vertically stacking nonvolatile memory, and three-dimensional DRAM
(3D DRAM), which addresses the scaling limitations of conventional DRAM. This study reviews the
technological and market trends of these Al memory technologies, and derives implications for
navigating competition in the Al and semiconductor industries.
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