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VERIFICATION IP
MEMORY CONTROLLERS: NVME GEN 5 CONTROLLER

Ensures accurate and efficient validation of memory operations, enabling reliable data handling in
complex systems.
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OVERVIEW

The NVMe Gen 5 Controller Verification IP ensures high-performance
storage systems operate effectively at 32 GT/s data transfer rates. It
supports compliance with NVMe 1.4/1.5 specifications by providing
automated protocol checks, error injection, and debugging tools. This tool
ensures that the memory controller efficiently handles high-speed access
and maintains error correction, improving system stability. It plays a
crucial role in validating SSDs and memory modules, ensuring
compatibility in enterprise-grade applications and reducing time-to-
market.

KEY FEATURES

High-Speed Data Transfer

. NVMe Gen 5 supports a maximum data transfer rate of 32 GT/s,
enabling faster communication between storage devices. This high-
speed capability enhances the overall performance of storage
systems and applications.

Compliance with NVMe 1.4/1.5

. The Verification IP ensures compliance with the NVMe 1.4 and 1.5
specifications, guaranteeing standardization. This helps in validating
memory controllers that adhere to industry benchmarks for
compatibility and performance.

Automated Protocol Checks

« It automates protocol checks to identify issues with the NVMe Gen 5
communication standards. This reduces manual intervention and
ensures adherence to the latest protocols in high-speed storage
designs.

Error Injection and Detection

. The tool supports error injection to simulate faults and validate
recovery mechanisms. This ensures that the NVMe Gen 5 controller
can handle various error conditions without affecting system
reliability.

Advanced Debugging Tools

« Built-in debugging tools like waveform analysis and transaction
tracing allow for precise debugging. These tools are essential for
identifying and resolving issues within the controller's operation
during simulations.
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Low Latency Validation

« The Verification IP ensures low-latency performance for memory
controllers in high-speed environments. This is crucial for
applications requiring quick data retrieval, like real-time processing
in enterprise storage.

Backward Compatibility

« It validates backward compatibility with previous NVMe generations
(1.x, 2.x), ensuring the controller can work seamlessly with older
hardware. This enhances the flexibility of NVMe Gen 5-based designs
in diverse ecosystems.

Configurable Lane Support

« The tool supports multiple lane configurations, including x1, x4, x8,
and x16, providing flexibility in hardware design. This allows for the
optimization of the controller's bandwidth and scalability according
to system requirements.

Scalability Testing

« NVMe Gen 5 Verification IP is designed to handle scalable systems
with high-performance requirements. It tests the controller's
performance across different system sizes, from individual storage
devices to large-scale enterprise networks.

Power Management Validation

. The tool verifies the power management features, including low-
power states like L1. This ensures that the controller meets energy
efficiency standards while maintaining optimal performance in
various operating conditions.
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NVMe GEN 5 CONTROLLER APPLICATIONS

High-Performance Storage Systems Network Attached Storage (NAS)

- NVMe Gen 5 Verification IP ensures that controllers in high- . NVMe Gen 5 controllers are validated for use in NAS devices to

performance storage systems meet the required data throughput
and error handling capabilities. This is crucial for applications like
SSDs, where fast data access and integrity are paramount.

Enterprise Data Centers

. The verification IP is used to validate NVMe Gen 5 memory
controllers in data center environments, ensuring efficient and
reliable communication between storage devices and servers. This
is essential for supporting large-scale cloud storage and high-speed
access to critical data.

Gaming Consoles

« NVMe Gen 5 Verification IP is used in the development of gaming
consoles to ensure ultra-fast data access for game loading and
storage. This helps meet the performance demands of modern
gaming with minimal latency.

ensure high-speed data access between multiple devices. The
Verification IP ensures that these systems deliver the required
throughput for home and enterprise networks.

Data Acquisition Systems

« In industries like medical or scientific research, NVMe Gen 5
controllers ensure high-speed data acquisition from sensors and
instruments. The verification IP is essential for testing controllers in
systems where accuracy and speed are critical.

loT Devices with High Data Demands

- NVMe Gen 5 Verification IP is used in loT devices that require high-
speed data storage and retrieval, such as industrial automation and
smart cities applications. The IP ensures the memory controller
performs optimally in environments with large data volumes.

High-Performance Computing (HPC) Autonomous Vehicles
« HPC systems require large data throughput, and NVMe Gen 5 « The tool is used to validate NVMe Gen 5 memory controllers in
controllers validated with this Verification IP ensure efficient autonomous vehicle systems, ensuring fast and reliable storage
handling of high-speed storage access. This is key in access for real-time data processing. This includes large data
supercomputing environments where speed and reliability are volumes from sensors, cameras, and Al systems.
critical.

Cloud Storage Platforms
Artificial Intelligence (Al) Systems
« Cloud providers rely on NVMe Gen 5 controllers for ultra-fast data

« NVMe Gen 5-based memory controllers are validated for Al systems retrieval and storage management. This verification IP ensures the
to ensure quick data retrieval for machine learning models and reliability and speed of cloud storage systems, improving user
neural networks. The verification IP ensures these systems meet the experience and scalability.

necessary performance benchmarks for training and inference.
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NVMe GEN 5 CONTROLLER ARCHITECTURE
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