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Design of a Future Computing Board Game based on the Core
Principles of Neuromorphic Chips
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Abstract

This study proposes an educational board game that helps elementary students intuitively understand the structural
differences between the von Neumann architecture and neuromorphic chips. Neuromorphic chips use a parallel, event-driven
structure that integrates memory and computation, allowing operations without data movement. The game allows students to
experience computation methods, bottlenecks, and energy use through physical interaction. Learners repeatedly compare both
architectures by making decisions based on dice rolls. In pilot tests, students recognized key differences and adjusted their
thinking based on chip characteristics. Unlike algorithm-focused unplugged activities, this game helps students grasp
hardware concepts without extra equipment and supports intuitive learning of future technologies.
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Fig. 1. Comparison of Von Neumann architecture and
Neuromorphic semiconductor structure
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Table 1. Major companies and Neuromorphic chip
development

Representative

Company Neuromorphic chips & systems

Loihi: Intel's neuromorphic research chip that
Intel models spiking neural networks, supporting
energy-efficient learning and inference.

TrueNorth: A neuromorphic chip developed
by IBM that mimics the synaptic structure of

IBM the human brain, enabling low power
consumption and parallel processing.
. .| Akida: A neuromorphic processor based on
BrainChip spiking neural networks, optimized for edge
holdings piKing » 0P g

Al applications.

Neuromorphic chip in development: Samsung
Samsung | is working on integrating neuromorphic chip
electronics | technology into various devices to improve
efficiency and processing capabilities.
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Table 3. Game procedure based on core Neuromorphic

chip principles

Step Description
1 Start the Al players_ receive the s_ame number of
energy coins. The goal is to reach the
game
research lab.
Each player rolls the dice to determine
2. Roll the . .
) which path to follow: Von Neumann or
dice .
Neuromorphic.
- Von Neumann path: Move sequentially
3. Choose |through each node.
path & move |- Neuromorphic path: Freely move
between connected nodes.
- Von Neumann method: Draw number
cards one by one, perform addition, retum
cards, and move based on the result.
4, Perform : )
: - Neuromorphic method: Open a
computation ; .
neuromomphic card with a complete
equation, calculate instantly, and move
flexibly according to the result.
When landing on an event node, draw a
5. Draw card:
y - Data error: Repeat the research process.
special event o
card - Research upgrade: Gain an extra move.

- Energy recharge: Gain energy coins.
- Investment funding: Gain a research bonus.
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