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Disclaimer 

Presentation Disclaimer: All opinions, judgments, recommendations, 

etc. that are presented herein are the opinions of the presenter of the 

material and do not necessarily reflect the opinions of the PCI-SIG®. 
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Agenda 

ÁPCIe® 3.0 verification challenges and concerns 

ÁIntro to Pre-Silicon Verification of PCIe Design 

ÁOverview of Verification methodology 
approaches 

ÁVerification plan and Sign-off metrics 

ÁPCIe 3.0 test case 
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Verification Challenges 

ÁHow to integrate a PCIe 3.0 verification model?  

ÁHow do I know that all related scenarios have 
been tested? 

ÁHow to verify backward compatibility (1.x/2.x) 

ÁHow to create test for every state machine 
transition, corner cases etc,... 

 
PCIe 3.0 state machine 
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PCIe Protocols Usage 

Source: Cadence Survey (1000 participants) 
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ÁSW model, based on the PCIe specification 

Á Designed to run against RTL implementation at cycle 
accurate level 

Pre-Silicon Verification of 
Standard Interface - Intro 

Simulation 

(SW) 

Verification/ 

Design 

engineer 

HW Simulator Engine PCIe 

model/VIP 

óPhysical viewô 

Copyright © 2012, PCI-SIG, All Rights Reserved 6 



PCI-SIG Developers Conference 

Pre-Silicon Verification of 
Standard Interface - Intro 

Monitor 

BFM 

User  

Test  

API 

User 

custom 

tests 

VIP 

Config 

PCI Express Design 

(Device Under Test) 

PCIe Link 

Testbench 

 

 
Coverage 

 

Test 

Suite 

PCIe VIP 

7 Copyright © 2012, PCI-SIG, All Rights Reserved 



PCI-SIG Developers Conference 

Integration of PCIe  
Verification Environment 

ÁIntegration of  PCIe design and verification IP 
can be challengingé  

VRequires detailed knowledge of the spec, the IP and 
Verification IP parameters 

VTiming 

VOptional features 

VLimitations 
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ÁIn order to shorten the integration time and avoid protocol 
knowledge barrier, a PCIe oriented integration tool is 
essential ï E.g.: 

PCIe Integration Automation  

Å Covers all protocol features, configurations 

Å Wonôt allow incorrect combinations! 
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Traditional Verification 
Approach 

ÁDirected Testing: Create a comprehensive list of 
all design features. Write testcase for each 
feature in the list 

ÁAdvantages 

VGreat control for targeting specific design features 

ÁDisadvantages 

VWriting and debugging of hundreds or even 
thousands of tests 

VFinds only bugs you were looking for 

VMaintenance nightmare 

 



PCI-SIG Developers Conference 11 
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PCIe Spec => vPlan Mapping 

12 

Each Spec section 

is mapped to the 

relevant  

verification plan  

section 

Copyright © 2012, PCI-SIG, All Rights Reserved 



PCI-SIG Developers Conference Copyright © 2012, PCI-SIG, All Rights Reserved 13 

Verification Testbench  
with PCIe vPlan 

VIP Monitor 

Monitors bus activity, 

DUT behavior, and 

collects coverage 

DUT 
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VIP 

Full Verification Flow 

User feeds the DUTôs specific 

Configuration through PCIe oriented GUI 

C

o

n 

f  

I  

g  

 

 

 

 

 

 

B
F

M
 

M
o

n
ito

r 

 User APi 

DUT 

TestSuite 

 

Native Coverage 

e/SV 

Transaction 

Tests 

Pipe 

Tests 

Link Layer 

Tests 

Physical 

Layer  

Tests 

Configuration 

Tests 

DUT  

specific  

info is  

created 

testbench 

configured  

per user  

input,  

ready  

to test  

DUT 

vPlan, Coverage 

 and TestSuite 

 are filtered 

 per user parameters 

14 
Copyright © 2012, PCI-SIG, All Rights Reserved 


