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FUJITSU-MONAKA:
Optimized for High Performance
and Energy Efficiency for AI 

* This presentation is based on results obtained from a project subsidized 
by the New Energy and Industrial Technology  Development 
Organization (NEDO).
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Decades of Fujitsu Processor and Server Development

⚫ Long-standing mainframe, UNIX server and HPC expertise shapes FUJITSU-MONAKA
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Power-Efficient Computing Proven at System Scale

7,630,848
CPU compute cores

FUJITSU A64FX

Power-Efficient CPU with Arm SVE for high 
performance per watt

Massive Node system Operation

Massive scale node, processor, network, 
cooling, software for reliable operation 

Fujitsu combines power-efficient CPU design with system-level engineering and large-scale 
operational expertise.

©RIKEN

Supercomputer Fugaku

* * Supercomputer Fugaku: jointly developed by RIKEN and Fujitsu
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AI/Data Center Infrastructure Demands More Than Peak Performance

The adoption of generative AI is accelerating as organizations seek to strengthen competitiveness and 
transform operations. Beyond AI training, demand is growing for higher inference performance to 
maximize the value of generative AI. At the same time, new infrastructure challenges are emerging, 
including performance, power consumption, security and integration.

01

Performance

More inference 
throughput from 
general-purpose 
compute

02

Power 
Consumption

More compute 
within constrained 
power and cooling 
envelopes

03

Security

Protect sensitive 
data and AI 
workloads in use

04

Fit into existing data-
center infrastructure 
and software 
ecosystems

Integration
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FUJITSU-MONAKA

Arm🄬v9.3-A Architecture
Arm SVE2-256bit 
for AI and HPC

3D chiplet
• Core die
• SRAM die/IO die

144 cores x 2 sockets
(288 cores per node)

Ultra low voltage
for energy-efficiency

Confidential Compute
Architecture for security

DDR5 12 channels
8800MT/s

PCI Express 6.0
(CXL3.0) 96 lanes

Liquid / Air-cooling

2nm
5nm

subject to change without notice

A Made-in-Japan CPU Engineered for 
AI Performance and Power Efficiency

Goal

Power-
Efficiency

Safety & 
Security

Ease of
Use

High-
Performance
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FUJITSU-MONAKA Processor Overview 
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Fujitsu’s Unique Design Technologies That Create Competitiveness

Using cutting-edge 2nm process for core die
and adopting a 3D packaging design
to shorten the physical data transfer distance,
FUJITSU-MONAKA delivers high performance and efficiency.

Fujitsu’s ultra low voltage technology
enables energy savings 
beyond the 2nm generation.

3D Many-Core Architecture Ultra Low Voltage Technology​

Trend of Semiconductor Power
(Fujitsu estimation)
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Post 2nm

*Fujitsu estimation
Semiconductor Trends*

FUJITSU-MONAKA

Ultra low voltage 
operation on 
FUJITSU-MONAKA

Core Die N2P process

SRAM Die N5 process

IO Die N5 process

3D packaging
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Secure AI and Cloud Workloads by Confidential Computing at Scale

01 Per-VM memory encryption
A CPU-generated key protects each 
VM’s memory.

02 CPU as the Root of Trust
Hardware and firmware anchor the 
trust chain.

03 Remote attestation
Platform evidence can be checked 
before workloads run.

4,096 User VMs
Supported with Confidential Computing Security
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Open Standards Integration Friction and AI Inference Performance

Integrate through standard interfaces, open firmware and the Arm software ecosystem.

Data Center ready TECHNOLOGY

Arm
SystemReady SR

Data Center ready PERFORMANCE

Open system 
firmware
- OpenBMC/EDK2 UEFI

Redfish 
manageability

Arm software 
ecosystem
- ISVs/IOVs/IFVs

gpt-oss-20B
307.0 Token/s

Gemma4-31B

*Measured on a FUJITSU-MONAKA reference platform without GPU.

Batch size 2

213.8 TOPS
INT8 peak performance
※TOPS: Tera Operations Per Second

Batch size 255.2 Token/s

(*)

(*)
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FUJITSU-MONAKA Reference Platform

Fujitsu built this reference platform as the foundation for planning, designing, and validating servers 
utilizing FUJITSU-MONAKA.

Reference Platform Specification * Equivalent to scalable air-cooling server

Processor FUJITSU-MONAKA CPU x 2

Cores / Processor Up to 144 cores

PCIe Slot
PCIe Gen6 x16 lane (PCIe LP) x 3
PCIe Gen6 x8 lane (PCIe Slot FH) x 4 or
PCIe Gen6 x16 lane (PCIe Slot FH) x 2

Memory RDIMM (DDR5) x 24 slots, up to 6TB (21GB/core)

Front Storage EDSFF E3.S SSD PCIe Gen6 x4

Chassis Size 19 inch (W) x 873.1 mm (D) x 2U (H)

Cooling Air cooling

Power 2700W 80 PLUS Titanium (1+1, 2+0 for GPU support)

Front-side view

Rear-side view
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FUJITSU-MONAKA Reference Platform: Perspective View

4x EDSFF E3.S 1T/2T 
     PCIe Gen6

6x Hot Swappable Fan Units

Boot Module

2x Power Supply Units

24x RDIMM(DDR5)

2x Riser card for GPGPU

2x GPGPU

OCP NIC v3

3x Low profile 
    PCIe cards

Operation Panel

Front Rear (options not shown)

BMC board 2x EDSFF BP

Main board
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FUJITSU-MONAKA SoC System Architecture

FUJITSU-MONAKA SoC Package (Arm SystemReady BSA/SBSA compliant)

Core Die Subsystems Number of PEs and core dies varies depending on SKUsMax 144 cores

PEs

Shared
Last Level Cache

PEs

Shared
Last Level Cache

PEs

Shared
Last Level Cache

PEs

Shared
Last Level Cache

SoC interconnect network

I/O Die Subsystem

Memory Access
Controllers

SMMU

PCIe/CXL
Host Controllers

On-chip System Controllers

UARTs
GPIO
Ctrls.

SMBus
Ctrls.

SPI
Ctrls.

Co-packaged µ-controller sub-
systems

Security
Sub-system

Mgmt.
Sub-system

DDR memory system Note: Some components are not depicted.

subject to change without notice



12 © Fujitsu 2026

FUJITSU-MONAKA Reference Platform Design

Note: Some components are not depicted.  subject to change without notice
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Firmware Components and Arm SystemReady Compliance

FUJITSU-MONAKA

Core Die Subsystems

Boot Firmware
running on Non-secure EL2

• UEFI v2.10+ • UEFI Secure Boot

• ACPI v6.10+ • UEFI Auth Variable

• SMBIOS v3.7.0+ • TPM Measured Boot

Monitor Firmware
running on Root EL3

• SMCC, PSCI, SDEI • TPM Measured Boot

• CCA Verified Boot

Co-packaged µ-controller sub-systems

Security Firmware
• CCA Verified Boot
• CCA Delegated 

Attestation Mgmt. Firmwares

• MCTP/PLDM for Sensor, RAS

BMC Firmware
• Redfish
• IPMI
• Web UI

PRoT Firmware
• NIST SP800-193

Arm SystemReady Target Levels

BSA / SBSA BSA 1.2+, SBSA 7.2+

A-profile v9+, GICv4+, SMMUv3+; Arm CCA (FEAT_RME); PCIe 
Gen6, CXL 3.0

BBR SBBR recipe

SMCC v1.4, PSCI v1.1, SDEI v1.1; UEFI v2.10; ACPI v6.10+; 
SMBIOS v3.7.0+

BBSR v1.2

CCA Verified Boot and UEFI Secure Boot with Silicon Root of 
Trust and TPM 2.0; TPM measured boot

SBMR M3-M4

Redfish and IPMI, Web UI; MCTP/PLDM over I2C/I3C

Target levels as of June 2024; subject to change without notice

Cntrl. Firmwares

• SCMI for power control

RMM
running on 
Realm EL2

• Realm mgmt.
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Foundational Software Optimized for FUJITSU-MONAKA

Offer a software stack that maximizes the performance of FUJITSU-MONAKA
⚫ Prepare a lineup of verified OSS tailored to specific use cases

⚫ Support major ISVs in each domain and provide comprehensive support services

AI DC HPC

Container
Infra.

Object Storage

prometheus

AI FW

PyTorchTensorFlow ONNX

Inference 
serving

Monitoring

ollama

vLLM

Toolchain FFTW3OpenBLAS

ML/LLMOps
Service Development

LLVM

GCC

pypiserver

CCA
CoCo

Veraison

Job/system operation management

Slurm

Ansible

Parallel exec. Environment

OpenMPI ucc with xCCL

Perf. Anal. tools

Linaro Forgeperf

Singularity

foreman

Grafana/Loki

Milvus

LangChain

Virtual
Infra.

OpenMP

ucx

OS・
file system

Distributed filesystem

Operation 
management

Service・
App dev.

FW・Library

Distribution

Data Analysis

TiDB Clickhouse

Apache Spark

OneTBB
UXL OneDNN,

OneDAL,... ArmPL
Arm Compute Library

Arm Optimized Routines

*The information in this slide is a provisional version as of Feb. 2026. It is subject to change.

RHEL SLES Ubuntu Rocky Linux

Ceph

Apache solr

DDN EXAScalerCeph ISV distro.

OpenStackKubernetes Harbor

OpenStack ISV distro.

AltairPBS pro

ISV cluster mng. software

Quetz

Trustee

KubeVirt

MLflowMinIO

Jupyter Notebook

HDFS Lustre

Triton

CUDA
Toolkit NVIDIA HPC SDK

Kubernetes ISV distro.

QEMU/KVM

TEI
RAG

ISV or
OSSsupport

OSS

PostgreSQL

Nginx

Nginx plus

Web
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Sales Begin November 2026

FUJITSU-MONAKA Reference Platform

Available now for evaluation

Processor GLOBAL SALES

November 2026
Target Market : AI and Cloud data center • HPC
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Timeline Toward Launch

2027

・Deployment to customer 
  environments

2026

・Solution overview presentation
・Understanding customer 
 challenges through consultation
・FUJITSU-MONAKA use case 
discussion

NOW

・Trials/PoC using demo systems
・Performance evaluation and validation of 
 customer applications with Arm CPU 
 specialists support
・Analysis of validation results and report
 creation

FUJITSU-MONAKA Shipment
Begins 

FUJITSU-MONAKA Introduction
Consultation, and Initial PoC 

Sample Request Acceptance Begins
(Remote/Sampling Servers)
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Evaluate. Integrate. Build Together.

01 Evaluate FUJITSU-MONAKA Benchmark your workloads and facility 
constraints.

02 Integrate your technology Connect firmware, OS, devices, memory, 
networking and management.

03 Build Together Move from validation to deployable products 
and services.

Cloud  •  Data center  •  Server  •  ODM  •  Firmware  •  OS  •  Device partners
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Development Roadmap

• SME2 for AI
• Selected for FugakuNEXT
• NVLink  Fusion for AI/HPC

• Adopted in the supercomputer Fugaku
• First in the world to implement Arm 

SVE
• Low voltage operation

• Arm SVE2 support
• 3D many core
• Ultra-low voltage operation
• CCA

2020 2027 2029

“FUJITSU-MONAKA” 
 Power-Efficient High-Performance CPU Development Journey

HPC, AI Data Center, HPC, AI Data Center, HPC, AI

7nm 2nm 1.4nm



Disclaimer

The information contained in this presentation is provided for informational purposes only and 
reflects the status as of the date of this presentation.
Product specifications, features, availability, release schedules, performance targets, and roadmap 
information described herein are subject to change without notice. Nothing in this presentation 
shall be construed as a commitment, promise, or legal obligation to deliver any product, feature, 
functionality, or future enhancement.
Any forward-looking statements are based on current assumptions and expectations and are 
subject to risks and uncertainties.

Trademark Notice

FUJITSU and FUJITSU-MONAKA are trademarks or registered trademarks of Fujitsu Limited in Japan 
and other countries.
All other company names, product names, logos, and brands mentioned in this presentation are 
trademarks or registered trademarks of their respective owners and are used for identification 
purposes only. Use of such names, logos, and brands does not imply any affiliation with or 
endorsement by their respective owners.

© 2026 Fujitsu Limited. All rights reserved. © Fujitsu 202619
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