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Abstract: Recently, we are facing a newly emerging technology and industrial transition,
named as 4th Industrial Revolution, which is based on artificial intelligence (AI), big data
platform, and cloud system. Especially, emergence of artificial intelligence is aided by
availability of big data, deep learning algorithms, and high performance GPU computing
machines. Accordingly, demands for advanced performance of terabyte/s bandwidth
computing performance are rapidly increasing. However, continuously growing gaps
between GPU performance and DRAM I/O data bandwidth are becoming the critical barrier
to limit the AI computing performance. In order to meet the pressing needs of higher data
transfer bandwidth, High Bandwidth Memory (HBM) computing systems are becoming key
solutions using TSV, Si interposer technologies, and stacked memory architectures.
In this presentation, we will introduce innovative deep learning methodologies for the design
and the simulations of HBM AI computing systems including the TSV, high-speed channel,
interposer, cooling structures, and PDN networks, considering signal integrity, power integrity
and thermal integrity. The deep learning algorithms are the core part of the machine learning
methods, and can give us outstanding opportunities for the estimation of the signal integrity,
power integrity and thermal integrity analysis, as well as the design optimization process.
They can provide us fast, and efficient design and verification process with less computing
time, less computing power, and less memory resources. We will present basic concepts of
the deep learning algorithms, and demonstrate the applications including channel
performance evaluation, PDN impedance estimation, and thermal design analysis in HBM
systems using DNN(Deep Neural Network), and CNN(Convolutional Neural Network). Also,
we will discuss the possibility of RNN(Recurrent Neural Network) and GAN(Generative
Adversary Network) methods. In addition, we will show applications of EMI suppression and
design optimization of the PDN in HBM using reinforcement learning methods. Finally, we
will propose future directions of the deep learning methods for system designs and
optimization called as “ADA(All Design by AI).”
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