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VERIFICATION IP
MEMORY CONTROLLERS: NAND FLASH CONTROLLER

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

For sales, please contact info@xt ilica.
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OVERVIEW

The NAND Flash Controller in Verification IP (VIP) is a specialized tool
used for simulating and validating the functionality of NAND Flash
memory interfaces in System-on-Chip (SoC) designs. It ensures
compliance with NAND Flash protocols, including operations like read,
write, erase, and block management. The VIP enables thorough
verification of memory controller behavior under various conditions,
ensuring efficient memory access, error handling, and performance
optimization. This tool helps developers validate the integration of
NAND Flash memory in their designs, ensuring high reliability and
proper system functionality before hardware implementation.

KEY FEATURES

Protocol Compliance Testing

. Ensures adherence to ONFI and Toggle standards for seamless
controller-NAND Flash communication.

Advanced Error Correction

« Supports testing for ECC algorithms like BCH and Reed-Solomon.
Simulates error injection scenarios for robust error handling.

Multiple NAND Flash Support

« Ensures compatibility and efficiency with SLC, MLC, and TLC NAND
Flash types.

Timing Analysis and Validation
. Simulates and verifies timing parameters for read, write, and erase
operations. Ensures accurate adherence to timing constraints under
varied conditions.

Configurable Interfaces

« Provides support for various bus widths and operating frequencies.
Offers flexibility for different system designs and performance needs.

Power Management Features

- Verifies power-saving modes to ensure efficient management in low-
power systems.

Data Transfer Validation

. Tests DMA, PIO, and burst transfer modes for data integrity. Ensures
efficient and error-free data movement across the system.
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Error Injection Capabilities
. Allows testing for faulty blocks, bad pages, and corrupted data
scenarios. Validates controller responses and error-recovery
mechanisms.
Built-in Debugging Tools
. Features protocol analyzers and waveform viewers for detailed
debugging. Facilitates efficient identification and resolution of
issues.

Data Transfer Validation

. Tests DMA, PIO, and burst transfer modes for data integrity. Ensures
efficient and error-free data movement across the system.

Extensive Coverage Metrics
« Tracks functional coverage for protocol commands, timing, and error

scenarios. Ensures comprehensive validation of the NAND Flash
Controller.

NAND FLASH CONTROLLER APPLICATIONS

Automotive Systems

« Ensures robust NAND controllers for infotainment and ADAS,
validating performance in extreme conditions.

Consumer Electronics

. Tests NAND interfaces in smartphones, tablets, and cameras for
reliable storage and performance.
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Embedded Systems
. Validates NAND Flash controllers in microcontrollers and loT
devices. Supports applications requiring compact and efficient
storage solutions.
Enterprise Storage Solutions
. Tests controllers in SSDs and RAID systems for data centers.
Ensures high reliability and speed for enterprise-level storage
needs.
Gaming Consoles
. Validates NAND Flash interfaces in gaming systems for fast data
loading. Ensures seamless operation and enhanced user
experience.

Industrial Automation

. Verifies NAND Flash usage in PLCs and SCADA systems. Ensures
durability and error resilience in industrial environments.

NAND FLASH CONTROLLER ARCHITECTURE
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Networking Equipment
. Used to verify NAND controllers in routers, switches, and network-
attached storage (NAS) devices. Ensures robust performance in data
communication.
Aerospace and Defense
« Validates NAND Flash in mission-critical systems like avionics and
satellite devices. Ensures data integrity and fault tolerance in high-
stress environments.

Wearable Devices

. Tests controllers for compact storage in fitness trackers and
smartwatches, ensuring efficiency and reliability.

Medical Devices
« Tests NAND Flash controllers for use in portable diagnostic tools and

imaging equipment. Guarantees reliable data storage and fast
access.
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