
VERIFICATION IP 
PROCESSOR PERIPHERALS: AMBA ACE 
Enable efficient validation of SoC designs by simulating real-world peripheral interactions, ensuring
functional accuracy and streamlining the verification process.
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OVERVIEW

AMBA ACE (Advanced Coherency Extensions) is utilized to validate the
cache coherency protocols in SoC designs. It ensures seamless
communication and data consistency between multiple processors and
shared memory systems. VIP for AMBA ACE simulates complex scenarios
like cache line sharing, eviction, and invalidation, helping to verify protocol
compliance and system behavior under real-world conditions. With
support for advanced features like snooping and directory-based
coherency, AMBA ACE VIP accelerates the development of reliable, high-
performance multiprocessor systems while reducing design errors and
debugging time.

KEY FEATURES

Comprehensive Cache Coherency Verification

AMBA ACE VIP ensures compliance with cache coherency protocols
across multiple processors. It supports scenarios like shared, invalid,
and exclusive cache states.

Support for Advanced Coherency Models

Enables verification of snoop-based and directory-based coherency
protocols. This is essential for high-performance multi-core systems.

Multi-Layer Interconnect Support

Simulates interactions across hierarchical interconnects, ensuring
accurate protocol compliance. Useful for complex SoC designs with
multiple interconnect layers.

Coherency Transaction Coverage

Covers transactions like ReadUnique, WriteBack, and CleanShared. It
validates these transactions under various traffic scenarios.

Highly Configurable Test Environment

Offers a parameterized environment for testing different ACE
configurations. Customizable for bandwidth, latency, and coherency
levels.

Protocol Checkers and Assertions

The Verification IP includes built-in protocol checkers for AMBA ACE
rules, detecting violations in real-time using assertions during
simulation. This ensures efficient debugging and protocol compliance.

System-Level Performance Metrics

Tracks and measures latency, throughput, and coherency resolution
time. Helps optimize the SoC for performance bottlenecks.

Seamless Integration with SoC VIPs

Works with AXI and other AMBA VIPs to create a unified testbench.
Validates system-level interactions and compatibility.

Pre-Built Test Scenarios

Includes test cases for cache eviction, invalidation, and snooping.
Speeds up the verification process with reusable scenarios.

Debug-Friendly Features

Offers transaction-level logging and waveform debugging. Facilitates
rapid identification and resolution of issues.
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AMBA ACE APPLICATIONS

Multi-Core Processor Systems

Verifies cache coherency in multi-core architectures. Ensures reliable
communication between cores and shared memory.

High-Performance Computing Systems

Validates data integrity in systems requiring fast and coherent data
sharing. Used in HPC designs to avoid performance degradation.
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Real-Time Embedded Systems

Tests coherency protocols in time-sensitive applications. Ensures
deterministic behavior for critical systems.

Artificial Intelligence and Machine Learning

Ensures proper data sharing in AI/ML accelerators with multi-core
processing units. Supports rapid inference and training operations.

Automotive Electronics

Verifies coherent data processing in automotive SoCs. Critical for ADAS
and real-time decision-making systems.

Consumer Electronics

Ensures efficient multi-core performance in devices like smartphones
and tablets. Supports high-speed data sharing for better user
experience.

Data Centers and Servers

Validates coherency in large-scale server systems with multiple
processors. Ensures reliable data handling under heavy workloads.

Networking Equipment

Tests protocol adherence in high-speed network processors.
Essential for maintaining coherency in packet processing systems.

5G Base Stations

Ensures efficient data processing and sharing in 5G SoCs. Supports
high-bandwidth and low-latency communication.

Graphics Processing Units (GPUs)

Validates coherent memory transactions in GPUs. Essential for
rendering and computational tasks requiring shared data.
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