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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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Introduction

Á Three PCI Express® (PCIe®)generations available

Ą PCIe 1.x (2003, 2.5 Gb/s), PCIe 2.x (2007, 5 Gb/s), PCIe 3.0 (2010, 8 Gb/s)

Á Markets: Consumer connectivity to enterprise

V PCIe 1.1 for 802.11n features low pin count and bandwidth,                        
open eye standard, low power 

V PCIe 2.0 originally enterprise, now for high-end consumer connectivity

V PCIe 3.0 for enterprise, requires low latency, high bandwidth,         
closed eye standard, high performance 

Á Linkage to other protocols: 

ExpressCardĄ USB 3.0, PCIe 3.0 Ą 10GBASE-KR

Á Backward compatibility (PCIe 3.0 Ą PCIe 1.1) does not 
necessarily provide optimum solution due to specific market 
requirements (power, area, performance)

Á Presentation scope: SoC perspective with focus on IP
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Agenda

ÁPCI Express Market Segments

ÁThe Cloud ïVirtualization

ÁDesign Challenges, Solutions

VLow Power, High Bandwidth 

VPLL Integration Requirements

VChannel Impact, Equalization

VLink Visibility, Testing

VTechnology Requirements
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PCI Express Market 
Segmentation

PCI Express market has fragmented into:

ÁConsumer connectivity

VPCI conversions 

VPricing pressures and ease of use

VNot pushing the technology limits

ÁEnterprise computing

VPCIe 3.0 early adopters

VAlignment with CPU vendorôs schedules & features

VPerformance and features
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PCI Express Market   
Consumer Connectivity

ñExpandabilityò into systems

VAdd-in cards, networking, embedded systems, 
printers, wireless hubs

VPCIÊ Ą PCI-XÊ Ą PCIe 1.1 Ą PCIe 2.0

VLess pins 

ï64 bit PCI/PCI-X (8.5 Gb/s) Ą 96 pins

ïPCIe 1.1 x4 (8 Gb/s) Ą 19 pins

Current Designs

VPCIe 1.1 Ą PCIe 2.0

VGenerally x1; some x2 & x4

Future Connectivity Ą PCIe 2.0
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Future Consumer Connectivity
PCIe 2.0, USB 3.0 (ExpressCard 2.1)
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ExpressCard 2.1, x10 faster than 1.2

5 Gb/s, includes USB 3.0, PCIe 2.0, support for eSATA

Streaming video, large file transfer
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PCI Express Market
Enterprise Computing

ÁñMore Bandwidthò

VData center, servers

VNetworking & storage

V2 to 3 year refresh cycle

ÁEnergy efficiency

VGreen lobby

VPeak demand, load balancing

ÁCurrent Trends

VLink width: x8 ïx16

VPCIe 2.0 Ą PCIe 3.0

V IO Virtualization
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Future Enterprise Computing
PCIe 3.0, 10GBASE-KR (Data Center 3.0)
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Data Center and Networking
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Cloud Computing

Á Cloud computing assumes complete application decoupling 
from platforms (any application can run on any platform).   
It is efficient in:

VCPU performance 

VConnectivity 

VI/O bandwidth (QoS) 

Á Difficult to achieve with existing PC-derived server 
architecture. I/O capabilities (HBAs, NICs, DAS) defined at 
data center build-time rather than at application run-time

Á Cloud (virtualization) separates I/O from server compute 
part & allows the above ñmixò to be dynamically on demand
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Why PCI Express?

Á The default I/O interconnect in servers defines the 
boundary between the compute and the I/O subsystems 
in a server 

Á PCIe makes virtualization (IOV) transparent to server s/w 

Ą PCIe IOV does not require an ñecosystemò

Á Servers see virtual PCIe NICs & HBAs (versus physical). 
They can still run the same utilities(I/O vendorsô driver 
and management) 

Ą Virtualization is the foundation of Cloud computing 

& PCIe is the enabler
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Virtualization Overview

Virtualization Intermediary

ÅCreates virtual resources, "maps" to physical resources

ÅProvides isolation between Virtual Resources

ÅAccomplished through combination of software, firmware, 
and hardware mechanisms

Physical Resources

ÅHardware components with architected interfaces

ÅExamples:  Memory, disk drives, networks, servers

Virtual Resources

ÅPhysical resource proxies, same external interfaces and functions

ÅComposed from physical resources
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Virtualization 
Functions And Benefits

Add or

Replace

Extension of functions available to 

applications without physical system changes

Isolation allows application co-location 

within a shared physical system

Physical System

Resource Isolation

Resources can be transparently added or  

replaced beneath running applications

Resource sharing allows lower TCO 

by utilizing resources more efficiently
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