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Features

® PEX 8524 General Features
0 24-lanePCI Expressswitch
- Integrated SeDes
0 Up to six configurable ports
0 31nm x31nmm, 644 pin PBGA packae
o Typical Power: 39 Watts

® PEX 8524 Key Features
0 Standard Compliant
- PCI EpressBase Specification;1.1
0 High Performance
- Non-blocking switch falric
- Full linerate onall ports
o Non-Transparent Bridging
- Configurabde NonTrarsperert port
for Multi-Host or Intelligert 1/0
Support
0 Flexible Configuration
- Six highly flexible & configurade
ports (x1, x2, x4, x8, or x16)
- Configurale with strappng pins,
EEPROM,or Host softwee
- Lane ad polarity reversal
o0 PCI Express Power Management
- Link power managenent states: L0,
LOs, L1, L2/L3 Read, andL3
- Devicestates: DO an®3hot
0 Quality of Service (QoS)
- Two Virtual Chamels per port
- Eight Traffic asses peport
- Fixed andRourd-Rokin Virtual
Chanrel Port Arbitration
o Réliability, Availability,
Serviceability
- 6 Sendad Hot-Plug Controllers
- Upsteamportas hot-plug cbnt
- Transactio Layer eneto-endCRC
- Pasonhit
- AdvancedEror Reporting
- Lane Satus btsand GRO avail able
- Per rt peformancemonitoring
e Average packesize
e Number ofpakets
e CRC erros andmore
- JTAG baunday scan

A

F— ————
TEBHNDLDEY, o

THE UO INTERCOMNECT SOLUTION

Downloaded from Elcodis.com electronic components distributor

PEX 8524

Flexible & Versatile PCl Express Switch

Multi-purpo se, Feature Rich Expre ssLane™ PCI Express Switch
TheExpressLane™ PEX 824 device offersPCl Express switchng cambility
enabing uses o add scahble high bandwidth, non-blocking interconnecionto a
widevariety of applicaions ncluding servers, storage systems, communications
platforms, blade server s, andembedded-control products. The PEX8524is well
suited fa fan-out, aggr egation, dual-graphics, peer-to-peer, andintelligent 1/0
module applications.

Highly Flexible Port Configurations

The ExpressLane PEX 852 offers highly corfigurabe ports. There ae amaxmum
of 6 pats that canbe configured toary legal width from x1 to x16 in any
combination © syppat your specific bardwidth neels. Theports can be onfigured
for symmetric (ead port having the sane lanewidth ard traffic load) or
asymmetric (ports having diff erent lane widths) taffic. In the eventof asymmetric
traffic, thePEX 8524 featursaflexible central packet memory that albcates a
memory buffer for ead port as required by the gplicaion or erdpoint. This buffer
allocaion abng with the devices flexible packet flow control minimizes
baottlenecks whenthe upstreamard aggegateddownstreanbandwidths do nat match
(are aymmetric). Any of the ports can bedesignaed as he upsteamport which can
be dangel dynanically.

End-to-end Packet Integrity

The PEX 852 providesend-to-end CRC pratection(ECRC) andPoison bit suppart
to endle desgns tat require end-to-end data integrity. Thesefeatures ee optional
in the PCI Expresspecification, butPLX provides hemacrossts enire
ExpressLane switch productline.

Non-Trans parent “Bri dging” ina PCI Expres s Switch

The ExpressLane PEX 852 product suprts full non-trarsparert bridging (NTB)
functionality to allow implemertation of multi-host systems andintelligent 1/0
modules in communications, storage, blade server, and graphics fan-out
applications. To ensure quick productmigraion, the non-trangarency faturesare
implemertedin the sane fashon as instandrd PCI apflications.

Non-trarspaent bridges alow systens o isolate memory domains bypresening the
processr subg/stem as an edpoint, rater than anothememory systemBase
addressegisters g used toranslate ddreses; doorbell gisters ae usel to send
interruptsbetveen theaddresglonmeins; and scratchpad gsters areaccesible from
both addressdomains  allow inter-processr conmunicaion.

Two Virtual Channels

The ExpressLane PEX 8524 switch supports 2 full-featured Virtual Channés (VCs)
anda full 8 Traffic Classes (TCs). Thmapping of Traffic Classego pat-specfic
Virtual Chanrels allows for differert mappings for differert ports. Inaddtion, the
devicesoffer user-selectabl¥irtual Channe arhitration algorithms to enalbe users
to fine ture the Quality of Senice (Q) requred for a sgecific appication.

Low Po wer with Granular SerDes Control

The PEX 852 provides lowpower cambility that is fuly compliant with the PG
Expresspower nanagement specificationin addition, theSerDegphysical linkscan
be turned of when unsedfor evenlower power.
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Flexible Port Width Co nfiguration

The bnewidth for eat port can be ndividually configured
through auo-negptiation, hardware stapgng, upstream
sdtware coifiguration or throughanoptional EEPROM.

The PEX 8521 supports a large nonber of port corfiguratiors.
For exarmple, if you are wsing the PEX8524in afan-out
appicaton, you may configure the upstreampart asx8 and
the downstreamports asfour x4ports; twox8 potts for dual-
grgphics fan-out; or other combinatons, adongasyoudon’t
run out of lanes (24) or ports (6). In apeerto-peeragplicaion
you can configureall six ports asx4. Figure 1 shows the nost
common pat configuraions

X4 %4 x4 x4 x4

X8 x4 x4
Figure 1. Co mmon Port Con figurations

Hot Plug fo r High Avail ability

Hot plug caability allows uses to rglacehardwaremodules
ard perform mairternance without powering down the system
The PEX 852 ha plug capabiliy ard Advanced Error
Reporting featuresamakes it suitable foHigh Availability
(HA) applications. Ead downstreampart includesa Sandard
Hot Plug Cortroller. If the PEX 8524 is used inan aplication
where oneor more of itsdownsteamportsconnecte PA
Expressslots,eachport’s Hot Plug Controllercan be used to
manage be hot-plug event of its assodited slot. Furthernore,
its upsteamport is ahot-plug client, allowingit to be used
on hot-pluggable adapter cards, backplanes, and fabric
modules.

Fully Comp liant Pow er Management

For applications that requre power managenent, the PEX
8524 devicesupotts bah link (LO, LOs, L1, L2/L3 Read,
andL3) and device OO0 and D3ha) power managenent states,
in compliancewith the PCI Exresspower maregement
specification.

Downloaded from Elcodis.com electronic components distributor

SerDes Power and Si gnal Management

The ExpressLane PEX 8524 suppadiwar e control
of the Ser Des outputs to alow optimization ofpower
and signal stmegth in a systm. The PLX SerDes
implementtion suppats four levels of power — off, low,
typical, ard high. The SeiDes block alsosupparts loop-back
modes andadvanced reporting of error conditions, which
enablesfficient ddug andmanaement of the eriire systen.

Flexible Virtual Channel Arbitrati  on

The ExpessLae PEX 852 switches sugort har dwar e fixed
and Round Robin arbitration schemes for two virtual
channelon eah port. This alows for the fine tuning of
Quality of Servce for efficient useof packet huffers and
systembandvidth.

Applications

Suitable fo host-centric aswell aspeer-to-peer traffic
patterns, the PEX8524 ca be confgured for awide variety
of form factorsand aplicaions.

Host-Centri ¢ Fan-out

The PEX 8521, with its symmeic or asymmetric lae
configuration capbility, allows user sgecific tuning to a
variety of host-centic applicaions

i Cfm

Root
Complex

Figure 2. Fa n-infout Usage

Figure 2 showsa typical server-based desgn, where the roct
complex provides a PCI Express krthat needs © be fanned
into a lager number ofsmaller ports for avariety of I/O
functions, each withdifferent bandwidth requremens.

In this exanple, the PEX 8524would typicaly have a 8-lane
upsteamport,and as rany as 5downstreanports(4 shown
herd. The downstreamparts can beof differing widthsiif
required. Thefigure abo shows how sorre of the ports can be
bridged to provide PCI or PCI-X slots through the useof the
ExpressLane PEX 8114 and PEX 8111 PCl e bridging
devices
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Almostall (non x86 basel) high-end microprocesa
manufactirers areoffering PCI Express mterfaces The PEX
8524can be directlyconnectd to aprocessor to faiout its
PCle port to a larger numberof ports for enhanced
connectivity as illustratedin Figure 3.

MiPS or
PowerPC

Figure 3. Fa n out for Po werPC/MIPS CPUs

Embedded Sy stems

The PEX 852 canalsobe utilized in enbedded apfications.
Figure 4 shows seveal independent modulescomecing
throughthe PEX 8524 The port widthsfor each nodule can
be onfigured as rguired The pee-to-peerconmunicaion
featue ofthe PEX8524allowsthese mdules to ommunicate
with eat other withou any centralized ontrol.
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CPU Bus

Logal Bus

PEX 8524

Figure 4. Embedded Sy stems

Peer to Peer Communi cation

Figure 5 repremntsa ba&plane whee the ExpressLae PEX
8524 provides peetto-pea daa exchagefor a largenumber
of line cadswherethe GPU/Hostplays the managenent role.

PEX 8524

Figure 5. Peer-to-Pe er Usage
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Graphics F an-out Sw itch

As POe basd grghicscards becora more mainstream it
will be necessyy to teke ax8 porton theroot conplex device
andfan it outto two x8 parts for dualgraphicsapplicaions
Root Complex (Northbridge) devicesareaval able with
multiple PCleports. These ports candfurther expanded to
connect to a largr number of I/Os or to suppet dual-graphics
using the PEX 8524 asshown in Figure 6.

PEX 8114 PEX 8516

w1 P>

EXFRESS

Figure 6. Gr aphics Fan -out

PCI Expres s Port Expa nsion

The PEX 8521 erabesdesignes to tale, for exanple, two x8
PCle ports and expard theminto ten ports. Sorre of these
PCle ports can bebridged to PCI or PA-X using bridging
products from PLX. Figure 7 illustrates oaof the many
configuratiors the PEX 8324 cansupport.

MNorth
Bridge

A

PEX 8524

PEX 8524
ax
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Figure 7. PCle Port Expan sion
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Softw are Usage Mo del

Froma systenmodel viewpont, eaty PA Expressport isa
virtual PA to PA bridgedevice anchas its own setof PA
Expressconfiguraton registers. Itis through the ypstreamport
that the BIOS or host can configure te other ports using
standad PA enunmeraton. Thevirtual PA to PA bridges
within the PEX8524 are corpliant tothe PCI ard PCI
Expresssystemmodels. TheConfigurationSpace Registers
(CSRs)in a virtual primary/secondary PCI to PClbridge are
accessible byype 0 configuratin cycles through theirtud
primary businterface(matching buswunber, device nunber,
ard function number).

Interrupt Sources/Events

The ExpresLane FEX 8524 switch supportsthe INTx
interrypt messag@ type (compatible with PCI 23 Interrupt
signak) or MessageSignaled Interrupts (MSI) when enabled.
Interruptsimessagesre ganerated by PEX 8524 for hot plug
evens, doorbel interrupts, baselne error reporting, ard
advance error reporting.

Developm ent Tools

PLX offers hadware and softwaretools to enablerapid
custoner desgn activity. These tools consisbf ahardware
module (PEX 8524RDK), hardwaredocumentation, and a
Software Development Kit (DK).

PEX 8524
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Figure 8. PEX 8524RDK

ExpressLane PEX 8524RDK

The RDK hadwaremodule includes he PEX 8524with one
x8 upstreamport, one x8 downsreamport, ard two x4
downstreamparts. The upstreampart uses ax8 PA Expres
edgeconnecbr. PLX offers adapters (x4 and x1) which can be
usedto dugthe RDK in smaller slas. The PEX8524RDK
hardware nodue can fe installed in amotherboard, usedsa
riser cad, or configured as abend-top boad. The PEX
8524RDK can be usel to test andvalidate customer softvare.
Additionaly, it canbeused asan ealuaionvehicle for PEX
8524feaures and bendfits.

SDK
The SIX tool set -
includes: (e

- Linx & Space
Windows diivers

- C/C++ Saurce PEX API
code Objects, —
libraries Kernel PCle NT PnP
- User’'s Guides & Space Driver Driver
Application
exanples

\ Hardware

| Express Interface
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Part Numb er

PLX Techndogy, Inc. PEX8524BC25BI

Description
24-Lane, 6-Port PQe Switch, 644-bal PBGA 31x31nmm’ package

Product Ordering Information

870 Maude Ave. PEX8524BC25BI G

24-Lane, 6-Port PAe Switch, 644-bal PBGA 31x31mm’ packagePb-free

Sunnyvale, CA 94085USA PEX 8524 BC RDK

PEX 8524 RapidDevelopment Kit with x8 Edge Conrecta

Tel: 1-800-759-373%

Tel: 1-408-774-9060 X4 Adapter

PCI Express x5 tox4 Adapter

Fax: 14087742169 x1 Adapter

PCI Express x5 tox1 Adapter

Email: info@plxtechcom

Please visit the PLX Web site at http://www.plxtech.com or contact PLX sales at 408-774-9060 for sampling.

Web Site: www.jxtech.can

© 2006 PIX Technology Inc. All rights eseved.PLX and the PLXdgo ae registeed traderarks of PLX Technology Inc. Expresd.ane is a tademark of PLX
Technology Inc., which may beregisteed in sone jurisdiction.All other product nares that appeain thismaterial are foridentification puposes aly and ae
acknowledged todtrademarks or egistered tiademarks of ther respective canpanies.Information supplied byLX is believed ® be accuratand eliable, but PIX
Technology Inc. assumes no responsibilityfor any erros thatmay appear irthis meterial. PLX Technology Inc. reseves the ight, without noticeto make changes

in product desigror specification.
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