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Optimising AI / Data Centre Infrastructure
Efficient Power Delivery, Robust Backup and Scalable Storage

End-to-End Power Chain
AI infrastructure depends on a seamless chain from grid 
connection to data storage for optimal performance and reliability.

Efficiency and Reliability Benefits
Higher efficiency reduces waste heat and cooling needs, while 
robust backup minimizes downtime risks in AI facilities.

Scalable Data Storage
Scalable storage solutions keep AI data pipelines economical and 
support large-scale data management demands.

Market Challenges and Opportunities
Current constraints include grid capacity limits and rising rack 
densities, emphasizing uninterrupted power needs.
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Why Toshiba
Three Pillars for AI/Data Centres

Efficient Power Conversion
Toshiba’s power semiconductors like Si and SiC MOSFETs enable high 
efficiency in PSUs, UPS, and auxiliary systems.

Data Layer at Scale
Enterprise HDD platforms provide reliable 24/7 operation and support 
long-retention datasets for scalable storage solutions.

Resilient Energy Storage
SCiB lithium-titanate batteries offer robust UPS support, buffering, and 
peak shaving for energy resilience.
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Power Semiconductors
Powering AI Efficiently

Efficiency Gains in AI Data Centers
Small improvements in power semiconductor efficiency reduce 
energy use and cooling needs in AI data centers.

Advanced Semiconductor Technologies
Power MOSFETs and SiC devices minimize conduction and 
switching losses for better power supply performance.

Thermal Stability and Reliability
Advanced packaging technology ensures high power density with 
thermal stability and operational reliability.

AI-specific Power Device Needs
Fast transient response and continuous high-load operation 
demand optimized, robust power semiconductors for AI.
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Power Semiconductors
Key Devices and Technologies

SiC MOSFETs for High Efficiency
SiC MOSFETs enable higher efficiency and power density in 
demanding power conversion stages such as UPS inverters 
and AI server PSUs.
Si MOSFETs for Low to Medium
Si MOSFETs support VRMs, point-of-load conversion, hot-
swap, and protection circuits common in racks and power 
distribution.
Advanced Control Components
Gate drivers, isolators, and power management ICs ensure safe 
and precise control in AI hardware systems. 
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Power Semiconductors
Key Devices and Technologies

IGBTs/IEGTs for High Power
IGBTs and IEGTs serve high-power conversion needs in 
industrial and grid-related equipment, supporting large-scale 
power systems.
Isolation and Signal Integrity
Digital isolators and photocouplers manage fast-switching 
environments with galvanic isolation and robust 
communication.
Design Flexibility for Engineers
Flexible device lineup supports multiple topologies and power 
levels optimizing efficiency, size, and reliability.



© 2026 Toshiba Electronics Europe GmbH

IGBTs/IEGTs for HVDC Transmission & Power Factor Correction

High-Voltage Transmission Efficiency
6500V / 2000A Press Pack IEGT

• Reduced device count → simpler HVDC 
architectures

• High short-circuit robustness (tested at 4500V)
• Double-sided cooling + hermetic sealing → long-

term reliability
• Enables lighter, more compact power 

transmission systems

Power Semiconductor Highlights 
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High-Efficiency Power Conversion
650V Discrete IGBT for PFC

• −40% switching losses vs. previous 
generation

• Low turn-off energy (0.35 mJ @ 175°C)
• Low diode forward voltage (1.20V)
• Improved system efficiency in PFC stages

IGBTs/IEGTs for HVDC Transmission & Power Factor Correction

Power Semiconductor Highlights 
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System-Level Impact for AI Data Centres
• Higher power density
• Reduced energy losses
• Improved thermal management
• Lower system cost through reduced 

components

IGBTs/IEGTs for HVDC Transmission & Power Factor Correction

Power Semiconductor Highlights 
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SiC Modules for Renewable Energies and Grid/Infrastructure

Power Semiconductor Highlights

High-Reliability SiC Module Packaging
iXPLV (Intelligent Flexible Package – Low 
Voltage)

• Silver sintering → improved long-term 
reliability

• Integrated current sensing + thermistor → 
real-time monitoring

• High channel temperature capability
• Low stray inductance + low thermal 

resistance → improved switching 
performance
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SiC Modules for Renewable Energies and Grid/Infrastructure

Power Semiconductor Highlights

Drop-in SiC Upgrade for Higher Efficiency
2-153A1A Package SiC Module

• Compatible with existing Si IGBT module 
footprints

• Lower losses vs. Si IGBTs → higher system 
efficiency

• High channel temperature operation
• Low inductance + low thermal resistance → 

better thermal and dynamic performance
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SiC Modules for Renewable Energies and Grid/Infrastructure

Power Semiconductor Highlights

System-Level Impact for AI Data Centres
• Increased power density
• Reduced energy loss
• Simplified thermal management
• Easy migration from Si to SiC
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SiC MOSFETs for HVDC Architectures

Power Semiconductor Highlights

Maximum Efficiency at 800V HVDC
1200V SiC MOSFET – QDPAK (Top-Side Cooled)

• −58% RDS(on)A → higher power density
• −52% RDS(on) × Qgd → reduced switching 

losses
• Top-side cooling → improved thermal path
• Low gate drive (15–18V) → simplified system 

design
• Lower heat generation → higher efficiency
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SiC MOSFETs for HVDC Architectures

Power Semiconductor Highlights

High-Performance SiC MOSFET Portfolio (650V)
TOLL, DFN8x8, TO-247, TO-247-4L(X)

• −80% switching figure-of-merit vs. previous 
generation

• Built-in fast SBD → reduced losses & stable RDS(on)
• High noise immunity → prevents false turn-on
• Kelvin source → faster switching, lower parasitics
• Reduced heat → smaller, simpler system design
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SiC MOSFETs for HVDC Architectures

Power Semiconductor Highlights

System-Level Impact for AI Data Centres
• Higher power density
• Reduced energy consumption
• Improved thermal efficiency
• Lower system complexity and cost
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Si MOSFETs for Medium to Low Voltage Conversion

Power Semiconductor Highlights

High-Efficiency Power Switching (600V SJ 
MOSFETs)
DTMOSVI with Fast-Recovery Diodes

• −60% trr + −85% Qrr → reduced switching 
losses

• Optimised for bridge & inverter circuits
• Higher efficiency across power supply 

stages
• Lower thermal load → improved system 

reliability
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Si MOSFETs for Medium to Low Voltage Conversion

Power Semiconductor Highlights

Ultra-Low Loss Power Delivery 
(40V MOSFET)
U-MOS11-H Technology (SOP Advance)

• Ultra-low RDS(on) down to 0.52 mΩ → 
minimal conduction loss

• Improved switching → reduced energy 
loss & EMI

• Stable operation under high current & 
temperature

• Optimised for SMPS in AI data centres
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Si MOSFETs for Medium to Low Voltage Conversion

Power Semiconductor Highlights

System-Level Impact for AI Data Centres
• Higher energy efficiency
• Reduced heat generation
• Lower EMI → improved system stability
• Compact, cost-efficient power supply 

design
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Storage
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Enterprise HDDs
Capacity Economics and Predictable Operation

Cost-Efficient Capacity
Toshiba’s HDDs offer the most economical cost-per-terabyte for 
large data lakes, backups, and archives in AI storage.

24/7 Duty Design
Our Enterprise HDDs (Enterprise MG Series) are engineered for 
continuous operation and predictable performance in cloud 
environments.

Dense Arrays & Efficiency
Our drives are optimized for vibration management, power 
efficiency, and reliability in multi-drive systems.

Hybrid Architecture Fit
HDDs remain ideal for warm/cold tiers and long-term data 
retention in AI systems.

Operational Reliability
Our portfolio supports proven storage planning, rebuilds behavior, 
and fleets management practices in data centers.
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MG Series

AI Data Pipeline Stages
AI pipelines require scalable storage across ingestion, 
processing, retention, and protection; Toshiba’s MG 
24TB HDD provides high-capacity CMR storage with up 
to 24 TB per drive, enabling dense, cost-efficient data 
lakes, backup, and archive layers in cloud and 
hyperscale environments.

Balanced Storage Architecture
In balanced AI infrastructures, MG Series drives 
complement higher-performance tiers by delivering 
predictable throughput (≈295 MiB/s class), enterprise-
grade reliability, and seamless integration via SATA or 
SAS interfaces, supporting scale-out and rack-scale 
architectures while optimising total cost of ownership.

Scalable HDD Storage for AI Data Architectures
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MG Series

Workload Profile Importance
With a rated workload of 550 TB/year, 24/7 operation, 
and 2.5 M-hour MTBF, the MG 24TB Series is 
engineered for sustained, data-intensive AI and cloud 
workloads, where rebuild times, reliability, and long-
term data integrity are critical design parameters.

Storage and Power Efficiency Link
The helium-sealed 10-disk architecture and FC-MAMR 
technology increase areal density while reducing 
aerodynamic drag, enabling higher capacity per drive 
and improved power efficiency (W/TB), which directly 
lowers energy consumption and infrastructure footprint 
in large-scale AI data centres.

Outlook
Toshiba has begun sampling of 30-34 TB SMR Nearline 
Hard Disk Drives.

Scalable HDD Storage for AI Data Architectures
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SCiBTM Batteries
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SCiB for Data Centres

Energy Buffering for AI Facilities
Continuous AI Operation
Batteries provide resilience for AI workloads, ensuring 
uninterrupted operation during outages and power 
fluctuations.

Grid Stabilization and Peak Shaving
Battery systems help stabilise power grids and reduce 
peak demand, improving overall grid efficiency and 
reliability.

Integration with Renewables
Batteries buffer energy to manage variability from 
renewable sources, enabling smoother grid interaction 
and energy flow.

Active AI Infrastructure Component
Batteries act proactively in AI infrastructure, enhancing 
facility-level energy reliability and operational 
efficiency.
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SCiB for Data Centres

Outstanding Features 

Exceptional Safety and Stability
SCiB uses a lithium titanium oxide (LTO) anode, delivering 
intrinsically high thermal stability with very low risk of thermal 
runaway, even under stress or internal short-circuit conditions—
critical for high-density data centre deployments. 

Fast Charge and Power Response
Ultra-fast charge capability (≈80% SOC in ~6 minutes) combined 
with high input/output current enables rapid energy buffering 
and effective ride-through support for transient load events in AI 
infrastructure. 

Long Cycle Life
SCiB supports ≥20,000 charge/discharge cycles with minimal 
degradation, enabling long service life in frequent cycling 
applications such as UPS buffering and peak shaving in data 
centres. 
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SCiB for Data Centres

Outstanding Features 

High Power Density and Wide SOC Operation
High charge/discharge current capability with stable 
performance across a 0–100% state-of-charge range allows 
efficient utilisation of stored energy and reduces required battery 
oversizing in power systems. 

Wide Temperature Operating Range
Reliable operation from approximately –30 °C to +55 °C ensures 
stable performance under varying environmental and thermal 
conditions in large-scale data centre and edge infrastructure 
deployments. 

Modular Integration and Infrastructure 
Flexibility available as cells, modules, and configurable systems, 
SCiB supports integration into UPS, battery backup units 
(BBUs), and energy storage systems, enabling scalable 
deployment across AI and data centre architectures.
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Contact Us
We welcome a conversation how we can best support your needs.

Toshiba SCiB Rechargeable battery

Toshiba Storage Solutions - Europe (EMEA) 

Toshiba Electronic Devices & Storage Corporation -
Europe(EMEA)

Contact us

https://www.global.toshiba/ww/products-solutions/battery/scib.html
https://www.global.toshiba/ww/products-solutions/battery/scib.html
https://www.global.toshiba/ww/products-solutions/battery/scib.html
https://www.global.toshiba/ww/products-solutions/battery/scib.html
https://www.global.toshiba/ww/products-solutions/battery/scib.html
https://www.toshiba-storage.com/
https://www.toshiba-storage.com/
https://www.toshiba-storage.com/
https://toshiba.semicon-storage.com/eu/top.html
https://toshiba.semicon-storage.com/eu/top.html
https://toshiba.semicon-storage.com/eu/top.html
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Thank you.
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