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[ Abstract] Chiplets have emerged as a new trend in chip design.  With the evolution of microprocessor architectures
toward multi-core and many-core implementations, the<complexity of Cache coherence protocols has increased
substantially. For microprocessors integrating multiple chipléts, the verification of Cache coherence protocols is a
technically critical issue with significant practical value. The directory-based Cache coherence protocol is the most
widely adopted hardware-implementation approach. Focusing on a self-developed distributed Directory Controller
Unit (DCU), this study investigates agile verification technologies for DCU in multi-chiplet integrated processors.
An optimized mechanism based on a Negative Selection Algorithm (NSA) is employed in random testing, where
functional coverage was improved by 28 percentage points under a 40% reduction in random test stimuli. By
combining random and directed test stimuli, the functional coverage ultimately reaches 100%. Additionally, a
coherence checker is designed to monitor the entire lifecycle of the coherence protocol transactions. This enables the
rapid localization of design errors and accurate tracing of problematic scenarios, with 90% of the design bugs
successfully identified. This approach effectively enhances verification efficiency and quality.

[Key words]) chiplets; Cache coherence protocol; distributed Directory Control Unit (DCU); Negative Selection
Algorithm (NSA); agile verification
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