Features
B PEX 8525 General Features

Version 1.2 2007

0 24-lanePCl Expressswitch
- Integrated SeEDes

0 Upto five corfigurabe pats
(x1, x2, x4, x8, xB)

0 31nm x31nm, 644-bal PBGA packaye

o Typical Power: 2.6 Watts

® PEX 8525 Key Features
0 Standard Compliant

- PCI EpressBase Specificatior;1.0a

0 High Performance

Non-blocking switch fakric

Full linerate onall ports

Packet @t-Thru with 115ns max
packetlatency (x8 to x8)

o Flexible Configuration

Five highly flexible & configurade
ports (X1, x2, x4, x8, or x16)
Configurade with strappng pins,
EEPROM, fC, or Host ftware
Lane ad polarity reversal

o PCI Express Power Management

- Link power managenent states: L0,

LOs, L1, L2/L3 Read, andL3
Devicestates: DO an®3hot

0 Quality of Service (QoS)

- Weighted Rourd-Rohin Ingess Pd

o Reliability, Availability, Serviceability
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OneVirtual Chamel per port
Eight Traffic Casses peport

Arbitration

3 Seandad Hot-Plug Controllers
Upstreamportas hot-plug cbént
Transactia Layer eneto-endCRC
Pasonbit

INTA# interrupt sigral

Fatal Eror (FATAL_ERR#) sigral
(legacySERR equialent)

PCle baseline ewr reporting
Advanced ErrorRepoting

Port Status bits and GPO available
Perport error diagnostics

e Bad DLLPs

e BadTLPs

e CRC erras

JTAG bounday scan
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PEX 8525

High-Performance 24-lane, 5-port PCl e Switch

Multi-purpo se, High Performance ExpressLane™ Switch

The ExpressLane PEX 8525 device offers PCI Express switching capability
enabling users to add scalable hiighdwidth, non-bbcking interconnection
to a wide varietyof applications includig servers, storage systems,
communications platforms, blade server s, andembedded-contr ol

products. The PEX 85253 well suited forfan-out, aggregation, dual-
graphics, peer-to-peer, andintelligent 1/O module applications.

Highly Flexible Port Configurations

The PEX 858 offers highy configurable ports. There arensaximumof 5
ports that can be configut¢o ary legal width fromx1 to XL6, in any
combination to supporyour specificbandwidth needs'he ports can be
configured fo symmetric (each port having the s& lane width and traffic
load) orasymmetric (ports having ferent lane widths) traffic. In the event
of asymmetric traffic, the PEX 8525 #&dures dlexible central packet
memory that allocates ememory buffer for each poras required by the
application orendpont. Ths buffer allocation along wth the device's
flexible packet flow control minimizesbottlenecks when the upsamand
aggregated downstreamandwidths d not metch (are asspnmetric). Ary of
the ports can be designated as thérapmport, which can be changed
dynarmically.

High Performance

The PEX 858 architecture supports paat cut-thru with a max latency of
115ns (x8 to x8). This, contbined with large packet meory (1024 byte
maximum payload size) and nonblocking internal switch architecture,
provide ful li ne rate on all ports fgrerformance-hungrapplicatiss such as
storage serversor storage switch fabrics.

End-to-end Packet Integrity

The PEX 858 provdesend-to-end CRC protection(ECRC) andPoison bit
support b emable designs that requiead-to-end data integrity. These
features ar optional in thé>CIl Express specification, but PLX provides
them acros its entireExpressLane switch prodict line

Configurati on Flexibilit y

The PEX 858 provdes several wasto configure itsoperations. e device
can be configred throgh strapping pis, |°C interface, CPU configuration
cycles, or aroptional serial EEPROM. This allows for eadgbug during the
developnentphase, performangeonitoring during the operatiophase, and
driver or softvare upgrade.

Interoperability

The PEX 853 is designedo be fully compliant with the PCI-SIG revision
1.1 specification. Addibnally, it supports auto-negotiation, lane reversal,
andpolarity reversal. The PEX 852%lso undergoethorough
Interoperability testing iPLX’s Inter operability L ab.
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Low Po wer with Granular SerDes Control

The PEX 8525 provides low power capabilitat is
fully conpliant with the PCI Express power
management specification. In additiome SerDes
physical links can be turnedff when unused for even
lower power.

Flexible Port Width Co nfiguration

The width ofeach port can biedividually configured
through autonegotiation hardware strappingiost
software configuration,zc interface, or through an
optional EEROM.

The PEX 858 supjrts a large nuiverof port
configurations (see Figu®. For example, ijou are
using the PK 8525 n a fan-out appliation,you may
configure thaupstreanport as x8 and theownstream
ports as foux4 ports; twox8 ports; or dher
combinations as long agou dan’t run out of lanes (2)
or ports (5)In a peer-to-peer applicatioypu can
configure allfive ports as x4. In port aygregation
applicationyou can configre four 22 or x4 ports for
aggregationrito ane x8port.

X8

ety bt o
PEX 8525 PEX 8525

X4 x4 x4 x4 X8 x8
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X4 x4 x2 x2 x4 x4 x4 x4

Figure 1. Common Port Configura tions

Low Packet Latenc y
The PEX 858 supprts packetut-thru with a max
packet latency ofI5ns béveen synmetric x8 ingres

and egress ports. The low lateraryables applications to

achieve highhroughputand peformance. In additioto

low latency the device supports a packet payload size of

up to1024 bytes, enablinghe user to achieve even
higher thoughput.

Hot Plug fo r High Avail ability

Hot plug capabilityallows users to replace hardware
modules angberformmaintenance without powering
down the gstem The PEX 8525 hatlug capabiliy and

Advanced Error Reporting featuresmakes it suitable
for High Availability (HA) applications. Three
downstreanports includea Standard Hot Plug
Controller. Ifthe PEX 858 is used inaapplication
where one or wre of its devnstream ports connect to
PCI Express slots, each partiot PlugController can
be used to enage the hot-plug eveat its associad
slot. Furthemore, its upstreamort is ahot-plug client,
allowing it to beused on hot-pluggable adapter cards,
backplanes, and fabric modules.

Fully Comp liant Pow er Management

For applicatios that reque powermanagenent, the
PEX 8525device suppomoth link (LO, LOs, L1, L2/L.3
Ready and L3) and devic€DO0 and D3bt) power
manageent states, in ecopliance with the PCI Express
power nanagement specification.

SerDes Power and Si gnal Management

The PEX 858 supprts softwar e control of theSerDes
outputs to allow optimization ofpower and signal
strength in aystem The PLX SerDgimplementation
supports foutevels of power- off, low, typical, and
high. The SerDes block also supsloop-back modes
andadvanced reporting of error conditions, which
enables efficient debug dmanagement of the entire
system

Applications

Suitable forhost-centric aswell aspeer-to-peer traffic
patterns, the PEX 8525 gabe configired for a wide
variety of form factors andapplications.

Host Centri ¢ Fan-out

The PEX 8525, with itsygnmetic or asynmetric lane
configuration capability, allows user-specific tuniogt
variety of hod-centric applications.

Figure 2 shows a cpu‘|
typical server- 1
based design where [ Lol

- === Memor
the root corplex Chip Set o

provides a Bl
Express link that
needs to be
expanded to &rger
nunber of smaller
ports for a vaety

of /O functians. In Point |
this exanple, the

PEX 8525 would Figure 2. Fan-in/out Usage
typically hawe an 8-lane upstreaport, and asnany as

PEX 8525

' End
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four x4 dowrstreamports.The downstrearports carbe
of differing widths if requied.

Almost all (non x86 based) high-endaroprocessor
manufactures are offering PCI Express interfac@ he
PEX 8525 ca be direcly connected t@ processor to
fan-out its P@ port to a leger nunerof ports for
enhanced connectivitas illustrated in Ejure 3.

MIPS or
PowerPC

Figure 3. Fan out for Pow erPC/MIPS CPUs

Embedded Sy stems

The PEX 8525 can also be utilized in embedded
applications. Figure 4 sins several independent
modules connecting thrgi the PEX 825. Theport
widths for each mdule can be configad as required.
The peer-to-peer comunication featuref the PEX
8525 allows thesmodules to commnicate with each
other withoutany centralized control.

e
e =1
] Bus

Local Bus Local Bus

id Bridge idg

Figure 4. Embedded Sy stems

Peer to Peer Communi cation

Figure 5 repesents a bagitane where the PEX 8525
provides peer-to-peer data exchange for uputo line

cards wherehe CPU/Hosplays the manageent role.

PEX 8525

Figure 5. Peer-to-Peer Usage

Graphics F an-out Sw itch

As PCle based graphics cat@some more manstrean,
it will be necessaryo take a x8 port on the root cplex
device and fan it duo two x8ports fordual graphis
applications. Root Coptex (Northbridge) devices ar
available wih multiple PQe ports. These ports can be
further expanded to connect to a larger banof 1/0s
or to suportdual-graphics using the KBB525 as
shown in Figire 6. In his dual graphics application
exanple, a x8 port b the oot conplex device is fanning
out totwo PCle graphics cards via x8ks. The figure
also shows how some of the ports carbbidged to
providePCI or PCI-X slots throug theuse of the
ExpressLane PEX 8114 and PEX 8111 PCle bridging
devices.

Root
Complex

Figure 6. Dual Graphic s Fan-out

PCI Expres s Port Expa nsion

The PEX 8525 enables designers to take, for gi@m
two x8 PCleports and exgnd theminto eight
downstrean ports. Sora of these PCl@orts can be
bridged b PA or PCI-X using brilging products fron
PLX. Figure7 illustrates one of the any configurations
the PEX 853 can support

Memory

PEX 8114

Figure 7. PCle Port Ex pansion
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Softw are Usage Mo del

Froma systemmodel viewpont, eatt PA Expressport isa
virtual PA to PA bridgedevice andhas its own setof PA
Expressconfiguraton registers. Itis through the ypstreamport
that the BIOSor host can configure he other ports using
standad PA enumeraton. The virtual PA to PA bridges
within the PEX8525 are corpliant tothe PCI ard PCI
Expresssystemmodels. TheConfigurationSpace Registers
(CSRs)in a virtua primary/secondary PCI to PClbridge are
accessible byype 0 configuratin cycles through thertua

primary businterface(matching buswurber, device nunber,
and function number).

Interrupt Sources/Events

The PEX 855 switch supprts the INTx interrupt messa@
type (compatible with PQ 2.3 Interrug sigrals) or Messag
Signakd Interrupts (MSI) whenenabled. Interruptsimessages
are generated by PEX8525 for hat plug events, dodoell
interrupts, basdine eror reporting, axd advanced eror
reporting.

Developm ent Tools

PLX offers hadware and softwaretools to enablerapid
custoner desjn activity. These tools consistf ahardware
module (PEX 8525RDK), hardware documentation, and a
Software Development Kit (DK).

DIP Switch
for Conf ig

PEX 8525 E£PROM

Figure 8. PEX 8525 RDK

ExpressL ane PEX 8525 RDK

The FOK hadwaremodule includes he PEX 8525with one
x8 (cad-edgeslot) port, two x4 ports ard one x8 port (see
Figure8). The RDK is available with ax8 card edge
connector/adater. The aapters forx4 andx1 edgeconneobrs
are aailable to plughe RDK in smaller slots. Tie PEX 8525
RDK board can be nstalled on a notherboard or usel as a
riser cad. The PEX 8525 RDK ca beusel to test and
validate eistomer softwareAdditionaly, it canbeusel asan
evaliaion vehicle far the PEX 8525feaures ard benefits. The
PEX8525RDK provides &erything that auser need t get
their hadware andsoftware developmentstarted.

SDK
The SIK tool set
includes:
- Linux & Windows
drivers
- C/C++ Sourceode
Objects, libraies
- User’'s Guides &
Application exanples
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Product Ordering Information

Description
24-Lare PG ExpressSwitch (31x31mnr)

24-Lane PQ ExpressSwitch, Pb-Freg(31x31mm?)

870 Maude Ae. Part Numb er
Sunryvale, CA 94083JSA PEX 8525-AA258B|
Tel: 1-800759-37% PEX 8525-AA25BI G
Tel: 1-408774-908) PEX 8525-AA RDK

PEX 8525 RapidDevelopment Kit w/ x8 Edge Conrector

Fax: 1-408-74-2169

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

Email: info@plxtech.com
Web Site: www.plxtech.com

© 2007 PIX Technology Inc. All rights esered.PLX and the PLXdgo ae registeed traderarks of PLX Technology Inc. Expresd.ane is a tademark of PLX Technolay,
Inc., which may be egisteed in sane jurisdiction.All other product naras that appeain thismaterial are foridentificationpurposes onlyand ae ackowledged to be
trademarks or egistered tradmarksof their respectiveompanies.Information suppliedy PLX is beleved to be accuratnd eliable,but PLX Technology Inc. assimes no
responsibilityfor anyerrors thatnay appear in thisnaterial. PLX Technology Inc. reseves the right, without notice, taake changes in pduct dsign orspecificatio.
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