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3. Proposed Solution(2/3)

• In this catalogue market era, SoCs are more generic to cover multiple end applications, so a typical SoC

may contain 10s or 100s of sub-systems / IP instances integrated together

• Each IP / sub-system by itself can have 100s or 1000s of ports which gets connected across in the SoC

• These modules may be designed independently from various teams/companies and when integrated,

there can be common issues/mismatches (IP / Integration BUGS) due to inter module assumptions/

ambiguous protocol handshakes / misses in integration to take care IP assumptions

• Ensuring integration correctness of all modules is critical to achieve early bug findings and on-time

systematic verification closure

• Writing these integration checks manually for all the ports of all modules in an SOC consumes time and

viable to manual error / miss / late findings in the design cycle

• Each IPDV assumptions on input ports and assertions on its output ports can be reused at SoC as RTL

embedded assertions to identify these mismatches but completeness of them on all ports is not

guaranteed E.g.: if assumptions/assertions are missed it can be a surprise in the SoC cycle

• We need a systematic approach to signoff “All common integration checks x All Ports x All

Modules” with Metric Driven Verification (MDV) signoff i.e., coverage based for quality closure of

integration

• In SoC DV, as multiple modules get integrated together we can use SoC level Formal Verification(FV)

setup with all these assertions enabled to find assumption mismatches across modules very early and

catch these bugs earlier in the design even without simulation based tests developed

• An automation framework to generate and bind all integration checks on all ports of all IPs/ subsystems in an SOC using 

SystemVerilog Assertions auto-generated from IP2SoC integration handoff specification
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• Prototyped and developed assertion checks for multiple flavors of different levels of module complexities (Control 

peripheral, Communication peripheral, memory controller., etc)

• Modules in different HDL languages like VHDL and Verilog and SV were evaluated in the setup

• Identified 28 integration bugs in the SoC including 1 IP limitation/bug when functional verification was in ~50% completion 

at SoC context within short time of integration checker addition (~2 days)

• Currently in production use for new platform real time microcontroller device SoC DV in the business unit

Summary:

• Improves Integration quality and can be signed off with MDV

• Increases SoC verification efficiency

• Early bug findings and closure of all integration issues in DV initial phase
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