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Why Analog Coverage matters

Motivation

• Growing complexity of mixed-signal 
systems

• Digital verification uses MDV successfully

• Analog verification lacks structured 
coverage

• Prior work:

• RNM + UVM flows exist

• Some require schematic 
instrumentation or rely on abstraction

Challenges
• Continuous nature of analog signals

• Dynamic behavior

• Limited observability at schematic level

• RNM helps, but schematic-level 
coverage is still underdeveloped

• No scalable, unified approach for RNM 
+ schematic coverage



Proposed Solution

• UVM-based top-level testbench for mixed-signal verification

• Cross-compatible coverage for:

• Real Number Models (RNM)

• Analog schematics

• Convert analog signals → discrete real values for monitoring

• Define SystemVerilog covergroups from IP specifications

• Scalable approach for AMS & DMS environments

▪ Unified infrastructure
▪ Reusable components

▪ Non-Intrusive Approach
▪ Consistent Metrics Across Configurations



Methodology Overview

• Identify key analog signals and nodes

• Convert analog signals → real values 

• Route the signals to SV interface

• Define covergroups based on IP specs

• Merge coverage data from DMS & AMS 
simulations



Signal Extraction 

• Identify critical analog signals and nodes 
• Use proprietary sampling code (MS-Sampler) to 

extract signals from DUT boundaries 
• Convert analog signals → real values for 

monitoring 
• Route real-valued signals to SystemVerilog 

interface 
• Broadcast interface to UVM components via 

uvm_config_db 
• Supports both DMS and AMS simulation modes



Coverage Plan

▪ Analyze IP spec & align with designers 
▪ Gather key parameters: voltage, current, timing 

▪ Define SV package for real-type attributes 
▪ Create coverage plan: items, behaviors, spec relevance 



Covergroup - example

ignore_bins exclude irrelevant 
combinations to focus on 
spec-relevant cases; 
e.g.:  POR will always be triggered 
when supply reaches LOW

Cover items with bins as planned:
o Supply voltage
o Ramp time
o Ramp directions
o Trigger 
o Crosses between the above



Simulation Flow 
1. DMS runs – all analog coverage enabled

o RNM for speed 

o Ideal for early-stage stimulus validation – aim 100% functional coverage

2. AMS runs – selective analog coverage enabled
o Schematic level simulation for accuracy – same testcases as on DMS run

o Coverage sampling only enabled for selected schematic IP

o Avoid mixing RNM and schematic data

3. Merge of all coverage database across configuration mix 
o Reuse coverage models across RNM and schematic setups

o Use spec-based parameters for corner-aware AMS runs 

o Merge results for consistent comparison and observability

o Avoid mixing RNM and schematic data for same IP



Results – Coverage Insights

Full activation of Individual coverpoint cg_POR_A
a) supply voltage 
b) ramp time 
c) ramp direction 
d) POR trigger status 



Results – Coverage Insights

Cross-Coverage Results for POR Analog IP 
a) ramp time x por trigger
b) supply voltage x por trigger 



Results - Coverage Comparison

a) DMS Simulation – 100% coverage across all 
bins

b) AMS Simulation – partial coverage due to 
schematic-level effects 



Conclusions

• Adapted digital coverage strategies for mixed-signal environments

• Unified MS-Sampler enables reusable access to analog signals

• Consistent coverage across DMS and AMS platforms AMS captures real-
world effects

• Validates both functional intent and schematic integrity during pre-silicon 
verification



Questions

Thank you!
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