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Source: Gartner, DAC - 2006

“I had to spend 
time integrating the 
IP into SoC”

My project was 
delayed because I 
had to verify the 
vendor’s bug fix”
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Challenges for IP providers  
• Too much Variability ���� configuration explosion

• Application: SOCs, bridges, switches, mobile, 
server..

• Interfaces: proprietary, VCI, AHB, OCP-IP..
• # of configurations >> 100

• Lack of standards in EDA space
• Languages: Verilog, VHDL, SystemVerilog, e
• Tools: Simulators, HVL engines, formal engines
• Methodology: Cadence, Synopsys, Mentor

• Multiple vendors for Design and VIP
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Challenges for IP consumer
• Correctness of integration
• Correctness of any changes to IP
• Correctness of selected configuration to meet 

the system goals performance, power..
• Verification after implementation stages
• System level aspects: reset, clock, intr, software 

access
• Verification of coverage: code, functional..
• Verification of rest of the design through the IP

Is the IP verification environment reusable for 
the above chip verification tasks?
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Rambus - Configurable IP 
Technology

• Easy IP configuration and integration
• Flexible verification env for all IP configs
• IP fully validated for all the configs
• Quality metrics for all the design modes
• Design aware customization service 

availability
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Configurable Design IP Solutions
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Transaction Layer

Data Link Layer

MAC Layer

IP Verification requirement 

SOC

Checkers

Coverage

3rd Party

Verification 

IP

Design-specific

VIP

• Environment needs 
to be configuration 
agnostic
• Consider both 
protocol features 
and design-specific 
implementation
• Must be re-usable 
in SoC environment
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Rambus VIP - CoverMore

GPEX

• CoverMore
• Design-specific VIP
• Highly modular approach

• Reusable across block, IP 
and chip level
• “Self-checking” Design IP

Block A

CoverMore

Block A

CoverMore

Block B

CoverMore

Block C

CoverMore

Customer ASIC

GPEX

CoverMore

First CoverMore
implementation based on 

Cadence Specman/e

Coverage and 
verification based on 
Modular and 
reusable IPs
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Cadence VIP Strategy

• Provide Plan-to-Closure VIP 
spanning full verification process

• Support most complex, 
demanding protocols

• Unique Compliance Management 
System

• Enable customers & partners to 
deploy CDNS’s VIP development 
process

• Provide tailored Verification IP for 
Cadence Vertical Kits

Compliance Mgmt. System

Incisive SpeedBridgeTM

Incisive Assertion-based VIP

UVC

SystemVerilog Interface   | e Interface

Advanced Testbench Core

Transaction-based Acceleration



Slide 12

2007 Rambus 

Rambus Specific Refinements

Compliance Management System (CMS)
Automates compliance verification and reporting

• Leverage Cadence uVC Functional Coverage
• Key differentiator 
• Optimized for Rambus IP with Rambus refinements

Compliance
Management System

Compliance 
vPlan

Compliance
Coverage and 

Metrics

Compliance 
Reporting

Compliance 
Test Suite

Protocol compliance 
coverage points and 
checks

Executable 
representation of 
verification objectives

Reports detailed 
verification status 
(Coverage model)

Constrained random 
sequences 
automatically reach 
~70% coverage
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DIP-VIP Interoperability Challenges

• Ensuring the VIP and Design IP have the 
same configuration
• In depth design knowledge availability
• Verification IP expertise

• Achieving targeted coverage of 
Application Interface

• Debugging
• Time consuming Root-cause analysis
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Cadence-Rambus Collaboration
• Fully Integrated and Independently 

verified PCIe solution

• Highly adaptable, silicon-proven PCIe
digital core and Phy IP from Rambus

• Automated and metric-driven VIP from 
Cadence

• Leverages several years of expertise 

Combine configurable, proven design IP with best of 
class VIP
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Combining Best of Breed Design and 
Verification IP

Concept Revenue

• Cadence & Rambus value proposition
• Highest quality
• Fastest time to revenue
• Lowest risk
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Best of Breed PCI Express Solution

• Design IP and VIP independently cross checked
• Cadence and Rambus models built independently

• Design IP and VIP most tightly integrated
• Executable verification plan specific to your IP
• Customized test suite specific to your IP
• Automated protocol Compliance Management System

+
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Integrated Environment

Rambus VIP 
(CoverMore)

Cadence VIP 
(CMS)

Targets Design IP-
specific 
Functionality

Targets Design IP 
Protocol Compliance
and Integration of 
Design IP and 
Customer Logic

Shallow Transaction Layer
Transaction Layer

Data Link Layer

MAC Layer
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Methodology
• Re-create customer environment
• Maintain Verification independence
• Tool aspects

• Follow release QA for eVC and Design IP
• Debugging

• Run regressions at CDN and Rambus
• Regressions include Cadence + Rambus tests 

• Root-cause analysis
• VIP/tool anomaly fixes by CDN
• Design IP anomaly fixes by Rambus
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Refinement
• CDN PCIe compliance vPlan has all features of 

PCIe
• Example - DUT configuration specific features

• DUT acts as End point
• RC related coverage points are disabled

• Unsupported PCIe compliance points in the 
design 

• Refined vPlan and created required 
perspective which will load on CDN 
compliance vPlan
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vManager Regression Session
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vPlan Default Perspective
Default
Perspective

Coverage 
Model for 

RC/EP/Legacy 
EP

Root Complex
vPlan Tree

End Point
vPlan Tree
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vPlan – Loading Rambus Perspective

Loading 
Rambus 

Perspective
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vPlan Window – Selected Item
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Failure Report - First Failure Description
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Interoperability Efforts

TL Engineer

DLL Engineer

MAC Engineer

Team Lead

Verification 
Engineer

Tool R&D
Engineer

Tool R&D
Engineer

Project 
Manager

Verification 
Engineer

Strategy Managers

GPEX
Design IP

Rambus VIP 
(CoverMore)

Cadence
VIP

Huge efforts spent to help the customer integrate IP smoothly



Slide 26

2007 Rambus 

Interoperability Efforts
• Several man-years worth of efforts

• Design IP Development
• VIP Development
• Interoperability efforts

• Tool Licenses
• Methodologies
• Customer approval
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Rambus and Cadence Collaboration Deliverables

• Design IP
• PCI Express Digital controller, PHY

• Verification IPs
• CoverMore VIP
• Cadence eVC VIP

� PCI Express eVC
� Supports e and/or SystemVerilog test benches
� PCI Express Compliance Management System 

� Executable verification plan (vPlan)
� Test suite to achieve 70% + coverage

� Rambus specific package for Verification
� Refinement file for PCI Express vPlan
� Additional test sequences to maximize 

coverage
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Summary
Rambus + Cadence collaboration solves IP Integratio n challenges

• Independently verified
• Independently created models
• Independently cross–checked

• Tightest integration of Design IP and VIP
• Combined expertise of Rambus and Cadence
• Most automated solution

• Cadence CMS automates verification
• Digital core customizable protocol support
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