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ABSTRACT

This paper introduces the technological development trends in on-device SLMs (Small Language Models). Large
Language Models (LLMs) based on the transformer model have gained global attention with the emergence of
ChatGPT, providing detailed and sophisticated responses across various knowledge domains, thereby increasing
their impact across society. While major global tech companies are continuously announcing new LLMs or
enhancing their capabilities, the development of SLMs, which are lightweight versions of LLMs, is intensely
progressing. SLMs have the advantage of being able to run as on-device Al on smartphones or edge devices with
limited memory and computing resources, enabling their application in various fields from a commercialization
perspective. This paper examines the technical features for developing SLMs, lightweight technologies,
semiconductor technology development trends for on-device Al, and potential applications across various

industries.
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Application Processor
CIM Computing In Memory
CXL Compute Express Link
DDR Double Data Rate
GeGLU Gated Gated Linear Units
GQA Grouped-Query Attention
LLM Large Language Model
MHA Multi-Head Attention

AHRI0|DY J|2NY 53

91

MMLU Massive Multitask Language
Understanding

MoE Mixture of Experts

MQA Multi-Query Attention

NPU Neural Processing Unit

PCle Peripheral Component Interconnect

Express

PIM Processing In Memory

PNM Processing Near Memory

RAG Retrieval-Augmented Generation

RoPE Rotary Position Embedding

SILM Small Language Model

SoC System on a Chip
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