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SILICON IP
MEMORY CONTROLLER: NVMe GEN 5

Faster data transfer speeds and improved efficiency for high-performance storage solutions in
modern computing systems.
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OVERVIEW

The NVMe Gen 5 controller is designed to leverage the increased
bandwidth of PCle Gen 5, offering up to 32 GT/s per lane, doubling the
data transfer rate compared to PCle Gen 4. This enables faster read and
write speeds for SSDs, reducing latency and enhancing overall storage
performance. Key features include support for advanced error correction,
low-power operation, and improved efficiency for handling large data
workloads. NVMe Gen 5 controllers are ideal for high-performance
computing, Al workloads, and enterprise storage systems, providing the
speed and reliability required in modern data centers and high-demand
applications.

KEY FEATURES

Higher Bandwidth

. Leveraging PCle Gen 5's 32 GT/s per lane, it doubles the data
transfer rate compared to Gen 4, supporting up to 128 GB/s in x16
configurations. This dramatically improves throughput for faster
read/write operations.

Low Latency

« The controller significantly reduces latency, ensuring faster access to
data, making it ideal for real-time applications such as Al, machine
learning, and financial services.

Advanced Error Correction

« Incorporates enhanced error correction capabilities like Low-Density
Parity-Check (LDPC), improving data integrity and reliability, crucial
for enterprise environments.

Energy Efficiency

« NVMe Gen 5 controllers are designed with power-saving features such
as dynamic power management, reducing power consumption while
maintaining high performance, important for energy-conscious data
centers.

Scalability
« Supports large queues with deep queue depths, making it well-suited
for handling parallel workloads and improving I/0 operations in multi-
core processing environments.
Backward Compatibility
« The controller is backward compatible with PCle Gen 4 and Gen 3,

allowing seamless integration with older systems while offering a
clear upgrade path for newer devices.
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Enhanced Security

« Provides built-in security features such as encryption and data
protection capabilities to safeguard sensitive information, especially
in enterprise and cloud-based applications.

Support for Next-Gen SSDs

« Optimized for next-generation SSDs, allowing higher density and
larger storage capacities, which is crucial for data-intensive
applications in data centers, cloud storage, and 5G infrastructure.

NVMe GENS5 Applications

High-Performance Computing (HPC)

. NVMe Gen 5 controllers enhance data throughput, making them ideal
for HPC environments that demand high-speed data access for tasks
such as simulation, modeling, and scientific research. Their low-
latency performance accelerates data-intensive applications.

Data Centers and Cloud Storage

- In modern data centers, NVMe Gen 5 controllers support the growing
demand for faster, more efficient storage solutions. They ensure
quicker access to large volumes of data, enabling faster virtual
machine deployment, cloud storage, and high-speed database
operations.

Artificial Intelligence and Machine Learning (Al/ML)

« Al and ML workloads require rapid data access and processing.
NVMe Gen 5 controllers help speed up the training of machine
learning models and real-time inference, improving the performance
of Al-driven applications by reducing bottlenecks in data access.
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Video Editing and Content Creation 5G Infrastructure and Edge Computing
. NVMe Gen 5 enables faster data processing for high-resolution . NVMe Gen 5 controllers enable fast data transfer in edge computing
video editing, 3D rendering, and content creation, ensuring and 5G infrastructure, essential for real-time processing and low-
smooth workflows with large video files and 8K formats. latency communication in loT networks.
Gaming Systems Enterprise Storage Systems
. High-end gaming platforms and consoles can take advantage of . Enterprise applications require high-speed storage systems, and
NVMe Gen 5’s improved speed to reduce loading times and NVMe Gen 5 controllers provide the bandwidth and low latency
enhance the overall gaming experience, especially with large, needed for efficient management of storage arrays, SANs, and NAS
graphically intensive games that demand rapid data streaming. systems.
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