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Research Areas
研究分野
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Low-power Neuromorphic SoC
低消費電力ニューロモーフィック SoC
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Evaluation Result, Average latency evaluation, and comparison over various SIRs.

A1

Area analysis of a 

NASH node

Design complexity comparison of NASH and Baseline nodes

O. M. Ikechukwu, K. N. Dang and A. Ben Abdallah, ''On the Design of a Fault-

Tolerant Scalable Three Dimensional NoC-Based Digital Neuromorphic System 

With On-Chip Learning,'' IEEE Access, vol. 9, pp. 64331-64345, 2021, doi: 

10.1109/ACCESS.2021.3071089



Thermal-Aware Mapping Method for 3D-NoC Neuromorphic System

(A) shows the difference in the Heat conduction path to the heat sink between the layers. (B) Represents an illustration of the temperature in each layer and 

neurons cluster
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A1

Different temperature scenarios, (A) Hot layer.(B) Hotspot in one layer.(C) Moderated temperature



Thermal-Aware Mapping Method for 3D-NoC Neuromorphic System
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A1

Illustration of an example of the TACM method. a represents a sample of neuron activity. (b) is the difference between the neurons activities and the centroids. (c) is 

the resulting clusters from (b). (d) represents the re-clustering to the final clusters and map them to the tiles

Maximum and minimum temperature difference for the different 

architectures between the tiles within the layers and the whole chip for the 

lowest maximum temperature case

Highest maximum temperature of the 4x4 2D-NoC chip for the two different 

mappings: (a) is from TACM method. (b) is from a random mapping method

References:

[1] M. Maatar, K. N. Dang, and A. B. Abdallah, “Thermal-aware task- mapping method for 3d-noc-

based neuromorphic systems,” in 2023 6th International Conference on Electronics Technology

(ICET), 2023, pp. 1067–1076



3-D IC-based Stacking Synaptic Memory for Spiking Neural Networks 
| スパイキング・ニューラル・ネットワークのための3次元ICベース

のスタッキング・シナプティック・メモリー

A3

(a) Normal operation. (b) RV synaptic operation. 

(a) 3D Architecture. (b) Bit Placement. 

(a) Normal operation. (b) RV operation. (c) PG operation.

The idea is to distinguish the critical levels of synaptic weights and then isolate them using stacking layers of 3-D architectures. Hence, applying the low-

power techniques for low-important bits to gain power efficiency.

(a) PG動作。(b) PG & RV動作。

(a) 通常動作。 (b) RV動作。

(a) PG operation. (b) PG & RV synaptic operation. 

(a) 3次元構造。 (b) ビット配置。

(a) 通常動作。 (b) RV動作 (c) PG動作。 7



3-D IC-based Stacking Synaptic Memory for Spiking Neural Networks 
| スパイキング・ニューラル・ネットワークのための3次元ICベース

のスタッキング・シナプティック・メモリー

(a) PG動作。(b) PG & RV動作。

MNIST dataset - Three perception layers of SNN [784 48 10] 

・MNIST データセット・SNN の 3 つの認識層 [784 48 10]

(a) Accuracy. (b) Energy consumption. (c) Bit-Error-Rate. Accuracy vs Energy with RV & PG:

(a) RV 2 layers. (b) PG 1 layer & RV 2 layers.

(c) PG 2 layers & RV 2 layers.(a) 精度。 (b) 消費エネルギー。 (c) ビットエラー率。

精度 vs エネルギー・ RV & PG:

(a) RV 2層。 (b) PG 1層 & RV 2層。
(c) PG 2層 & RV 2層。References:

[1] N.-D. Nguyen and et al., ''Power-aware Neuromorphic Architecture with Partial Voltage Scaling 3D Stacking

Synaptic Memory``, IEEE Transactions on Very Large Scale Integration (VLSI) Systems, doi:

10.1109/TVLSI.2023.3318231.

[2] N. -D. Nguyen and et al., ''An In-Situ Dynamic Quantization With 3D Stacking Synaptic Memory for Power-Aware

Neuromorphic Architecture,`` in IEEE Access, vol. 11, pp. 82377-82389, 2023, doi:

10.1109/ACCESS.2023.3301560.
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Off-Grid Energy Storage Solar Carport
オフグリッドエネルギー貯蔵ソーラーカーポート

Z. Wang, M. Ogbodo, H. Huang, C. Qiu, M. Hisada, A. Ben Abdallah, "AEBIS: AI-Enabled Blockchain-based Electric Vehicle Integration 

System for Power Management in Smart Grid Platform," IEEE Access, vol. 8, pp. 226409-226421, 2020, 

doi:10.1109/ACCESS.2020.3044612.
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Off-Grid Energy Storage Solar Carport
オフグリッドエネルギー貯蔵ソーラーカーポート
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[特許第6804072号] (2020.12.04)ベンアブダラ アブデラゼク (Abderazek Ben Abdallah), 久田雅之, ''Virtual Power Platform Control System [仮想発電所制御シ
ステム]'', 特願2020-033678号 (2020.02.28)

ネルギーの取引方法とシステム/Energy Trading Method and System

Abderazek Ben Abdallah, Wang Zhishang, Masayuki Hisada, ‘’An electricity trading system and an electricity trading method  [電力取引システム及び電力取引方
法に関する], 特願2022-022472 Power Consumption Prediction Method and System for Power Management in Smart Grid/ スマートグリッドにおける電力管理のた
めのEV消費電力予測方法とシステム

Abderazek Ben Abdallah,Wang Zhishang, Khanh N. Dang, Masayuki Hisada, ''EV Power Consumption Prediction Method and System for Power Management in 

Smart Grid [スマートグリッドにおける電力管理のためのEV消 費電力予測方法とシステム ]'',特願2022-022472
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Off-Grid Energy Storage Solar Carport
オフグリッドエネルギー貯蔵ソーラーカーポート
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Figure 7.3. Architecture of spiking neuron processing core

AI-Powered Hardware-Software Platform for Pneumonia 
Detection/ 肺炎検出のための AI を活用したハードウェアとソフ

トウェアのプラットフォーム

A5
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Neuromorphic Robot Arm and Prostheses
ニューロモーフィック ロボット アームと義足
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Abderazek Ben Abdallah, Huankun Huang, Nam Khanh Dang, Jiangning Song, “ＡＩプ ロセッサ
[AI Processor]," 特願2020-194733 (2020 年11月24日)

A6

https://www.u-aizu.ac.jp/misc/neuro-eng/aizuhand.html



Fig. 1: Overview of The Autonomous Robot Hand Painting Platform and System.
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AI Chip, 
Software Tool

AIチップ、ソフト
ウェアツール

天気図を用いた発電量予測AIモデル
AI model for predicting power generation amount using weather maps


