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Preface

The information in this data book is subject to change without warning. This PLX data book to be
updated periodically as new information is made available.

Audience

This data book provides functional details of PLX Technology’s ExpressLane PEX 8625-AA 24-Lane,
21- or 24-Port PCl Express Gen 2 Multi-Root Switch, for hardware designers and software/firmware
engineers.

Supplemental Documentation

This data book assumes that the reader is familiar with the following documents:
» PLX Technology, Inc., www.plxtech.com

The PLX PEX 8625 Toolbox includes this data book and other supporting documentation,
such as errata, and design and application notes.

» Thelngtitute of Electrical and Electronics Engineers, Inc. (IEEE), www.ieee.org

— |EEE Sandard 1149.1-1990, | EEE Standard Test Access Port and Boundary-Scan
Architecture

— |EEE Standard 1149.1a-1993, |EEE Standard Test Access Port and Boundary-Scan
Architecture

— |EEE Standard 1149.1-1994, Specifications for Vendor-Specific Extensions

— |EEE Sandard 1149.6-2003, |EEE Sandard Test Access Port and Boundary-Scan
Architecture Extensions

* Intel Corporation, www.intel.com

— PHY Interface for the PCI Express Architecture, Veersion 2.00
* NXP Semiconductors, www.standardics.nxp.com

— Thel2C-Bus Specification, Version 2.1
» PCI Specid Interest Group (PCI-SIG), www.pcisig.com
— PCI Local Bus Specification, Revision 3.0
— PCI Bus Power Management I nterface Specification, Revision 1.2
— PCI to PCI Bridge Architecture Specification, Revision 1.2
— PCI Express Base Specification, Revision 1.1
— PCI Express Base Specification, Revision 2.0
— PCI Express Base Specification, Revision 2.0 Errata
— PCI Express Card Electromechanical Specification, Revision 2.0
— PCI Express Mini Card Electromechanical Specification, Revision 1.1
— PCI Express Architecture PCI Express Jitter and BER White Paper, Revision 1.0
» Personal Computer Memory Card International Association (PCMCIA), www.pcmcia.org
— ExpressCard Standard Release 1.0
» PXI System Alliance (PX1), www.pxisa.org
— PXI-5 PXI Express Hardware Specification, Revision 1.0
» SBSImplementers Forum, smbus.org
— System Management Bus (SMBus) Specification, Version 2.0
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Note: In this data book, shortened titles are associated with the previously listed documents.
The following table lists these abbreviations.

Abbreviation

Document

PCI r3.0

PCI Local Bus Specification, Revision 3.0

PCI Power Mgnt. r1.2

PCI Bus Power Management Interface Specification, Revision 1.2

PCl-to-PCI Bridger1.2

PCI to PCI Bridge Architecture Specification, Revision 1.2

PCI ExpressBaserl.1

PCI Express Base Specification, Revision 1.1

PCI ExpressBaser2.0

PCI Express Base Specification, Revision 2.0

PCI ExpressCard CEM r2.0

PCI Express Card Electromechanical Specification, Revision 2.0

PCI ExpressCard Mini CEM r1.1

PCI Express Mini Card Electromechanical Specification, Revision 1.1

|EEE Standard 1149.1-1990

IEEE Standard Test Access Port and Boundary-Scan Architecture

IEEE Sandard Test Access Port and Boundary-Scan Architecture

|EEE Sandard 1149.6-2003 Extensions
1°C Busv2.1 5 . _
The 1“C-Bus Specification, Version 2.1
I12C Busv2.12
SVIBus v2.0 System Management Bus (SMBus) Specification, Version 2.0

a. Dueto formatting limitations, the specification name may appear without the super scripted

“2" initstitle.
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Terms and Abbreviations

The following table lists common terms and abbreviations used in this data book. Terms and
abbreviations defined in the PCI Express Base r2.0 are generally not included in this table.

Terms and

Abbreviations Definitions

Data-encoding scheme used on data transferred across a Link that is operating at either

80/10b Gen 1 or Gen 2 Link speed (2.5 or 5.0 GT/s, respectively).

ACK Acknowledge C_ontrol I?acket. A control packet u_sed by ad_estination to acknowledge
data packet receipt. A signal that acknowledges signal receipt.

ARI Alternative Routing-1D Interpretation.

ARP Address Resolution Protocol.

BAR Base Address register.

BER Bit error rate.

BIST Built-In Self Test.

CDR Clock/Data Recovery circuit.

CRC Cyclic Redundancy Check.

CSR Configuration Space register.

Data Beat Single data transfer in asingle clock period.

DLL DataLink Layer.

DMA Direct Memory Access.

Bg//\ilggream Device that is connected to a downstream Port.

Port that is used to communicate with a device below it in the system hierarchy.

Downstream Port A switch can have one or more downstream Ports.

DRI Data Rate I dentifier field in Training Sets.

ECC Error-Correcting Code.

ECRC End-to-end Cyclic Redundancy Check.

EIES Electrical Idle Exit Sequence.

EIOS Electrical Idle Ordered-Set.

Electrical Idle Transmitter isin a High-Impedance state (+ and - are both at common mode voltage).
EP Endpoint.

FC Flow Contral.

Field Multiple register bits that are combined for a single function.
FTS Fast Training Sequence.

Genl PCI Express Baserl.1 and below. Link transfer rate of 2.5 GT/s.
Gen 2 PCl Express Baser2.0. Link transfer rate of 5.0 GT/s.

GPIO General-Purpose Input/Output.

GT/s Giga-Transfers per second.

INCH Ingress Credit Handler.

ISR Interrupt Service Routine.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
Copyright © 2013 by PLX Technology, Inc. All Rights Reserved v



Terms and Abbreviations

vi

PLX Technology, Inc.

Terms and
Abbreviations

Definitions

Lane Bidirectional pair of differential PCl Express I/O signals.
LCRC Link Cyclic Redundancy Check.
LFSR Linear Feedback Shift register.
Link Active connection between two Ports.
Primary side of the NT Port, connects to external device pins. The secondary side of the
Link Interface NT Portisreferred to asthe NT Port Mirtual Interface, and connectsto theinternal virtual PCI
Expressinterface.
Local Reference to PCI Express attributes (such as credits) that belong to the PCI Express Station.
LTSSM Link Training and Status State Machine.
LUT Lookup Table.
MPS Maximum Payload Size.
MR-IOV Multi-Root 1/0O Virtualization.
MRL Manually operated Retention Latch.
NACK Negative Acknowledge. Used in the SMBus-related content.
NAK Negative Acknowledge.
N_FTS Number of Fast Training Sequencesfield in Training Sets.
NOP No Operation.
NPU Network Processing Unit.
Non-Transparent. A bridging technique used in the PCI Express Switch to isolate Memory
NT spaces by presenting the processor as an endpoint rather than another memory system.
The PEX 8625 supports one NT Port.
(OS] Ordered-Set.
pP2P Peer-to-Peer or PCI-to-PCl (asidentified at point of use).
Functional unit that provides the PCI Express conforming system interface. Includes the
PCI Express Serializer/De-Serializer (SerDes) hardware interface modules and PCI Express interface,
Station which provides the Physical Layer (PHY), DataLink Layer (DLL), and Transaction Layer
(TL) logic.
PEC Packet Error Code.
PEX PCl Express.
PHY Physical Layer.
PIPE PHY Interface for PCI Express architecture.
PLL Phase-Locked Loop.
PM Power Management.
PME Power Management Event.
PN Port Number.
Port Interface to agroup of SerDes and supporting logic that is capable of creating a Link,
for communication with another Port.
Port ID Number, assigned in hardware, that associates a SerDes with a Port.
P-P PCI-to-PCI.
PRBS Pseudo-Random Bit Sequence.
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Terms and Abbreviations

Al-)rg;renvsiaetlinodns DETmEmnS

QoS Quiality of Service.

RAS Reliability, Availability, and Serviceahility.

RoHS Restrictions on the use of certain Hazardous Substances (RoHS) Directive.

RR Round-Robin scheduling.

Rx Receiver.

SerDes Serializ_er/DeSeriaIizer. A hi_gh-spe(_ad differential-signaling parallel-to-serial
and serial-to-parallel conversion logic attached to Lane pads.

SMBus System Management Bus.

SN SerDes Number.

SPI Serial Peripheral Interface.

SRA Shadow Register Access.

Station Logic b_I ock thgt impl emeljtsthe PCI Expressfunction,_ bounded b_y the ext_ernal pins
of the differential Transceivers and the interface to the internal switch fabric.
Register bits in which the current values are unchanged by a Hot Reset, Link Down event

Sticky Bits or a Secondary Bus Reset, whi I_ethe switch is powered. Sticky bits are reset to default values
by a Fundamental Reset. Hwlnit, ROS, RW1CS, and RWS CSR types. (Refer to Table 13-4,
“Register Types, Grouped by User Accessihility,” for CSR type definitions.)

Sticky State %cr)\r/]\l(ﬁrt:jorr)lrgéa:t ;gjses a state machine to be stuck in a particular state, unable to make

TC Traffic Class.

TCB Training Control Bit field in Training Sets.

TL Transaction Layer.

TLC Tranaaction Layer Control. The module performing PCl Express Transaction
Layer functions.

TLP Transaction Layer Packet. PCI Express packet formation and organization.

Transparent Refersto standard PCI Express upstream-to-downstream routing protocol.

TS1 Type 1 Training Sequence Ordered-Set.

TS2 Type 2 Training Sequence Ordered-Set.

Tx Transceiver.

ubDID Unique Device ldentifier.

ul Unit Interval —400 ps at 2.5 GT/s, 200 ps at 5.0 GT/s.

Upstream Device

Devicethat is connected to the upstream Port(s).

Upstream Port Port that is used to communicate with a device above it in the system hierarchy.
UTP User Test Pattern.

vVC Virtual Channel.

VC&T Virtual Channel and Type.

Vector Address and data.

Virtual Interface

Secondary side of the NT Port, connectsto theinternal virtual PCI Expressinterface.

VS

Virtual Switch.

WRR

Weighted Round-Robin scheduling.
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Data Book Notations and Conventions
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Notation / Convention

Description

Indicates that the text is hyperlinked to its description elsewhere in the
data book. L eft-click the blue text to learn more about the hyperlinked

Blue text information. This format is often used for register names, register bit and
field names, register offsets, chapter and section titles, figures, and tables.
When the signal name appearsin al CAPS, with the primary Port

PEX_XXXn[x] description listed first, field [x] indicates the number associated with

PEX_XXXp[x] the signa balls/pads assigned to a specific SerDes module/Lane. The

lowercase“n” (negative) or “p” (positive) suffix indicates the differential pair
of signas, which are always used together.

# = Active-Low signals

Unless specified otherwise, Active-Low signals are identified by a“#”
appended to the term (for example, PEX_PERST#).

Program/code samples

Monospace font (program or code samples) isused to identify
code samples or programming references. These code samples are
case-sensitive, unless specified otherwise.

command_done

Interrupt format.

Command/Status Register names.
Parity Error Detected Register parameter [bit or field] or control function.
Upper Base Address[31:16] Specific Function in 32-bit register bounded by bits[31:16].

Number multipliers

k = 1,000 (103) is generally used with frequency response.
K = 1,024 (219) is used for Memory size references.
KB = 1,024 bytes.
M = meg.
= 1,000,000 when referring to frequency (decimal notation)
= 1,048,576 when referring to Memory sizes (binary notation)

255d d = Suffix that identifies decimal values.
h = Suffix that identifies hex values.

1Fh Each prefix term is equivalent to a 4-bit binary value (Nibble).
Legd prefix termsare0, 1, 2,3,4,5,6,7,8,9,A,B,C,D,E, F.

1010b b = suffix which identifigs bi nary not.at.i on (for example, 01b, 010b, 1010b,
and so forth). Not used with single-digit values of 0 nor 1.

0 through 9 Decimal numbers, or single binary numbers.

byte 5/20/09: Add period. D, S, C
Eight hits — abbreviated to “B” (for example, 4B = 4 bytes).

LSB Least-Significant Byte.

Isb Least-significant bit.

MSB Most-Significant Byte.

msb Most-significant bit.

DWord or DW Double-Word (32 bits) is the primary register size in these devices.

QWord Quad-Word (64 hits).

Reserved Do not_modify reserved bits and w_ords. Unless specified otherwise,
these bits read as 0 and must be written as 0.

word 16 hits.
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13-14. 34h Capability Pointer. . . ... .o e e 301
13-15. 38h Expansion ROM Base AdAressS. . . ... .ottt e e e e e 301
13-16. 3Ch Bridge Control and PCl Interrupt Signal . . . .. ... ... i e e 302

PCI Power Management Capability Registers

(Offsets 40h —44h) . .. ... e e 305
13-17. 40h PCI Power Management Capability. .. .......... .. . i 305
13-18. 44h PCI Power Management Statusand Control. . . .......... .. ... i, 306

MSI Capability Registers

(Offsets 48h — B4h) . . . ... e e 308
13-19. 48h MSI Capability . . .. .. e 309
13-20. 4Ch MSI AAArESS . . . oo e e e 310
13-21. 50h MSIUPPEr Address . . . .ottt e e e 310
13-22. 5B4h MSI Data . .. oot e e 310
13-23. 58h MSIMasK. . ..o e e e 311
13-24. BCh MSI Status . ... . e e e e 313

PCI Express Capability Registers

(Offsets B8h — ADN) . . . ..o 316
13-25. 68h PCI Express Capability List and Capability . . . ........... ... .. ... ... ... .. .... 317
13-26. 6Ch Device Capability .. ..... ... e 318
13-27. 70h Device Status and CONtrol. . .. ... .. ... 320
13-28. 74h Link Capability . . . . . ... 322
13-29. 78h Link Status and Control . . . . ... ... . e 326
13-30. 7Ch Slot Capability . . ... .. e e 329
13-31. 80h Slot Status and CONtrol . . . ... ... 334
13-32. 8Ch Device Capability 2. .. ... .. e e 341
13-33. 90h Device Status and CoNntrol 2 . ... .. ... e 341
13-34. 98h Link Status and Control 2 . . ... ... .. e 342

Subsystem ID and Subsystem Vendor ID

Capability Registers (Offsets Adh —FCh) ... ... e 343
13-35. Adh Subsystem Capability . . ... e 343
13-36. A8h Subsystem ID and Subsystem Vendor ID . . ... ... ... . 343
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XXii

Device Serial Number Extended Capability Registers

(Offsets 100h — 134h) ... ..o o e e 344
13-37. 100h Device Serial Number Extended Capability Header. . ... ......... .. ... ... .... 344
13-38. 104h Serial Number (Lower DW). . . . ...t e 345
13-39. 108h Serial Number (Upper DW). . . . .ot e 345

Power Budget Extended Capability Registers

(Offsets 138h — 144h) ... ... e 346
13-40. 138h Power Budget Extended Capability Header . . ... ....... ... .. .. ... . ... .. ...... 346
13-41. 13Ch Data Select . ... ... 347
13-42. 140h Power Budget Data. . .. ... oot e 347
13-43. 144h Power Budget Capability . .......... e 348

Virtual Channel Extended Capability Registers

(Offsets 148h — ABCh) .. ... e 349
13-44. 148h Virtual Channel Extended Capability Header. . ... ......... ... ... ... ... .. ..... 349
13-45. 14Ch Port VC Capability 1. .. .. ... e 350
13-46. 150h Port VC Capability 2. .. ... . 350
13-47. 154h Port VC Status and CONtrol .. ...ttt e 351
13-48. 158h VCO Resource Capability . . .. ... ... 352
13-49. 15Ch VCO Resource CONtrol. . . ... ..t e e e 353
13-50. 160h VCO RESOUICE StatUS. . . . . .ttt ettt e e e e e e e e e e e e e 354

WRR Port Arbitration Table Registers

(Offsets 178h — 1B Ch) .. ..o 355
13-51. 178h Port Arbitration Table Phases 0to 3. .. ... ... i e 357
13-52. 17Ch Port Arbitration Table Phases 410 7. . . .. ... ... i 357
13-53. 180h Port Arbitration Table Phases 8t0 11. ... ... ... i 358
13-54. 184h Port Arbitration Table Phases 12t015. ... .. it 358
13-55. 188h Port Arbitration Table Phases 16 t019. ... ... . it 359
13-56. 18Ch Port Arbitration Table Phases 2010 23. . . .. ... .. it e 359
13-57. 190h Port Arbitration Table Phases 2410 27 . .. ... ... i i 360
13-58. 194h Port Arbitration Table Phases 2810 31. ........ ... i 360
13-59. 198h Port Arbitration Table Phases 32t035. ... ... . i i 361
13-60. 19Ch Port Arbitration Table Phases 36 10 39. . . .. ... ... it 361
13-61. 1A0h Port Arbitration Table Phases 4010 43. .. ... ... it 362
13-62. 1A4h Port Arbitration Table Phases 4410 47. .. ... .. i et i i 362
13-63. 1A8h Port Arbitration Table Phases 48t051. .. ... ... .. i 363
13-64. 1ACh Port Arbitration Table Phases 52t055 ........ ... . . i 363
13-65. 1BOh Port Arbitration Table Phases 56 t059. .. ... ... i 364
13-66. 1B4h Port Arbitration Table Phases 6010 63. .. ......... . it 364

Device-Specific Registers

(Offsets 1CON — DFCH) . . .o e e e 365

Device-Specific Registers — Read Pacing

(Offsets ID0N — ID8N) .. .o e e e 367
13-67. 1DOh Read Pacing Control . . ... ... e e 368
13-68. 1D8h Read Pacing Threshold 2. . ... ... . . e e 369

Device-Specific Registers — Captured Bus and Device

Numbers (Offsets IDCh — AFCh) . . . ... o e e e e e e 370
13-69. 1DCh Captured Bus and Device NUMDbBErS . . ... . it e 370
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Device-Specific Registers — Physical Layer

(Offsets 200h
13-70.
13-71.
13-72.
13-73.
13-74.
13-75.
13-76.
13-77.
13-78.
13-79.
13-80.
13-81.
13-82.
13-83.
13-84.
13-85.
13-86.
13-87.
13-88.
13-89.
13-90.

(Offsets 260h
13-91.
13-92.
13-93.
13-94.

(Offsets 290h
13-95.
13-96.

(Offsets 300h
13-97.
13-98.

(Offsets 320h
13-99.

13-100.
13-101.
13-102.

(Offsets 354h

13-103.
13-104.
13-105.
13-106.
13-107.
13-108.

— 250N . e 371
200h Physical Layer Receiver Detect Status and Electrical Idle for Compliance Mask . . . . .. 372
204h Electrical Idle Detect/Receiver DetectMask . . .......... ... i 377
210h Physical Layer User Test Pattern, Bytes O through 3. .. ......................... 383
214h Physical Layer User Test Pattern, Bytes 4 through 7. .. .. ......... .. ... ... ...... 383
218h Physical Layer User Test Pattern, Bytes 8 through 11. . .. ....................... 384
21Ch Physical Layer User Test Pattern, Bytes 12 through 15 .. ......... .. ... .. ....... 384
220h Physical Layer Command and Status . . ... ..ottt e 385
224h Physical Layer Function Control . .......... . 387
228h Physical Layer Test . . ...ttt e e e 392
22Ch Physical Layer Safety BitS. . . . ... ... 401
230h Physical Layer Port Command . . ... ... ... 402
234h SKIP Ordered-Set Interval and Port Control . .. ............ ... ... .. . ... ... 409
238h SerDes Quad O Diagnostic Data . . .. ... oottt e 413
23Ch SerDes Quad 1 Diagnostic Data. . .. ...ttt e e 415
240h SerDes Quad 2 Diagnostic Data . . . ...ttt e 417
244h SerDes Quad 3 DiagnosticData . . .. ...t 419
248h Port Receiver Error COUNer . . ... ..o e e e 421
24Ch Target Link Width . . ... ... 422
254h Physical Layer Additional Status/Control. . . ........... .. 426
258h PRBS CONtrol/Status. . .. . ..o 429
25Ch Physical Layer Error Injection Control. . . ... .. . i 432
Device-Specific Registers — Serial EEPROM
— 26 . . e e 434
260h Serial EEPROM Status and Control . ........... e 434
264h Serial EEPROM BUffer . ... ... 437
268h Serial EEPROM Clock FreqUeNnCY . . . ..ot e e e e e 438
26Ch Serial EEPROM 3@ Address Byte. ... ....oooiiie et 439
Device-Specific Registers — I1°C and SMBus Slave Interfaces
—2FC ). o e e 440
294h 12C CONfIQUIALION . . . .\ oo ettt e e e e e e e e e e e 440
2C8h SMBuUSs Configuration . .. ... ... i e e 441
Device-Specific Registers — Port Configuration
— 300N . e 443
300h Port Configuration . ... ... . e e 444
314h Clock Enable . . ... o 446
Device-Specific Registers — Error Checking and Debug
— 300N . e 450
330h Station 0/1 Lane Status . . . . . . ottt e 451
334h Station 2/3 Lane StatUS . . . .. .ot 453
338h Station 4/5Lane StatUS . . . . . .ot 454
3500 Debug Control . . ..o 455
Device-Specific Registers — Port Configuration
— 3ACKN) . e 457
354h Management Port Control . . . ... ...t e e 459
358h Virtual Switch Enable. . . ... ... 462
360N VSO UPStrEam . . . ot 464
364h VS L UPStrEam . . . ot 467
368h VS2 UpStream . . . ... 468
36Ch VS UPSIream. . . ..ot e 468

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
Copyright © 2013 by PLX Technology, Inc. All Rights Reserved XXiii



Registers PLX Technology, Inc.

13-109. 370N VS4 UPSLIEAM . . . .ottt e e e e e e 469
13-110. 374h VSS UPSIEamM . . . ..o e 469
13-111. 378h VSO UPStrEam . ..ottt e e 470
13-112. 37Ch VST UPStrEamM . . . ittt et e e e e e e e 470
13-113. 380N VSO0 POrt VECIOr . . .o oottt 471
13-114. 384h VSI1 POrt VBCIOr . . .o oottt e e e e e 472
13-115. 388h VS2 POrt VBCIOr . . .o oottt e e e e e 473
13-116. 38Ch VS3 POt VECION . . . o oottt e e e e e e e e e e e 474
13-117. 390N VS4 POrt VECIOr . . .o oottt e e e e e 475
13-118. 394h VS5 POrt VECIOr . . .o oot e 476
13-119. 398h VSB6 POrt VECIOr . . .\ oottt e e e e 477
13-120. 39Ch VS7 POt VECION . . . o oottt e e e e e e e e e 478
13-121. 3A0N POrt RESEL . . .ot e 479
13-122. 3A4h Parallel Hot Plug Control . .. ... .. 483
13-123. 3A8h VSX _PERSTH StatUS . . . . ..ttt e e e 485
13-124. 3ACh Configuration Release. . . ... ... e e 487
Device-Specific Registers — General-Purpose Input/Output
(Offsets B00h — B8CH) . .. ... e 488
13-125. 600h GPIO 0_9 Direction Control . . . ... ... 490
13-126. 604h GPIO 10_19 Direction Control . . . ... ..ot e e 496
13-127. 608h GPIO 20 _23 Direction Control . . . ... e e 501
13-128. 60Ch GPIO 24_33 Direction Control. . . .. ...t e e e e 503
13-129. 610h GPIO 34_42 Direction CoNtrol . . . . .. ...t e 508
13-130. 614h GPIO 0 23 INput DE-BOUNCE . . . . . ottt e e e e e 513
13-131. 618h GPIO 24_42 Input DE-BOUNCE . . . . ..ttt e e e e e 519
13-132. 61Ch GPIO 0_23 INput Data . . . . . o ottt e 522
13-133. 620h GPIO 24 42 INpUtData . . . . .o\ttt e 528
13-134. 624h GPIO 0_23 Output Data. . ... ..ottt e 531
13-135. 628h GPIO 24 42 Output Data. . . . ..o oottt 534
13-136. 62Ch GPIO 0_23 Interrupt Polarity . . . ... ... e 536
13-137. 630h GPIO 24_42 Interrupt Polarity . . ... ... .. e 540
13-138. 634h GPIO 0 23 Interrupt Status . . ... .o oot e e e e 543
13-139. 638h GPIO 24_42 Interrupt Status . ... ..o ottt e e 547
13-140. 63Ch GPIO 0 23 Interrupt Mask. . . ... ..o e e 551
13-141. 640h GPIO 24 _42 Interrupt Mask . . .. . ...t 555
13-142. 64Ch Virtual Switch GPIO Update . .. ... ... .. . e 559
13-143. 650h VSO GPIO_PG 0_23 ASSIgNMENT. . . o ottt ettt e e et e 559
13-144. 654h VS1 GPIO_PG 0_23 ASSIgNMENt. . . . ottt i e e e e 562
13-145. 658h VS2 GPIO_PG 0_23 ASSIgNMENt. . . . ottt i e e e 565
13-146. 65Ch VS3 GPIO_PG 0_23 ASSIgNMENt . . .ttt i e e e 568
13-147. 660h VS4 GPIO_PG 0 23 ASSIgNMENT. . . o ottt e et e e e e 571
13-148. 664h VS5 GPIO_PG 0 _23 ASSIgNMENT. . . o ottt ettt e e e e e e 574
13-149. 668h VS6 GPIO_PG 0_23 ASSIgNMENT. . . . ottt ettt e e e e 577
13-150. 66Ch VS7 GPIO_PG 0_23 ASSIgNMENt . . .0ttt i e e e 580
13-151. 670h VSO GPIO_SHP 0_18 ASSIQNMENt. . . ..ottt e e e e 583
13-152. 674h VS1 GPIO_SHP 0_18 ASSIgNMENt. . . ..ottt e e e e 585
13-153. 678h VS2 GPIO_SHP 0_18 ASSIQNMENt. . . .. oottt et e e e e 587
13-154. 67Ch VS3 GPIO_SHP 0_18 ASSIgNMENt . . . ..ottt et e e e e e aee s 589
13-155. 680h VS4 GPIO_SHP 0_18 ASSIQNMENt. . . ..o oottt et e e e e e 591
13-156. 684h VS5 GPIO_SHP 0_18 ASSIgNMENt. . . ..ottt e e e e 593
13-157. 688h VS6 GPIO_SHP 0_18 ASSIgNMENt. . . . ..o ittt e e e e 595
13-158. 68Ch VS7 GPIO_SHP 0_18 ASSIgNMeNt . . ... ..ottt e e e 597
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13-159.
13-160.
13-161.
13-162.
13-163.
13-164.
13-165.
13-166.
13-167.

Device-Specific Registers — Control

13-168.
13-169.

13-170.
13-171.
13-172.
13-173.
13-174.
13-175.
13-176.
13-177.
13-178.
13-179.

13-180.
13-181.
13-182.
13-183.
13-184.
13-185.
13-186.
13-187.
13-188.
13-189.
13-190.
13-191.
13-192.
13-193.
13-194.
13-195.

13-196.
13-197.
13-198.
13-199.
13-200.

Registers

Device-Specific Registers — Error Checking and Debug

(Offsets 700h — 75Ch) . . . ..ot e e 599
700h Device-Specific Error Status 1. . ... ...t 600
704h Device-Specific Error Mask 1 ... ... 602
708h Device-Specific Error Status 2. . ... ..o 605
70Ch Device-Specific Error Mask 2 . . ... ... 607
710h Device-Specific Error Status 3. . ... ... e 610
714h Device-Specific Error Mask 3 . . ... 612
718h Device-Specific Error Status 4. . ... .. oo e 614
71Ch Device-Specific Error Mask 4 . . ... e 616
720h ECC Error Check Disable . . .. ... .. e 618

(Offsets 760h — 774h), Base Mode Only . . ... .. e e e e e 621
760h Station-Based Control . . ... ... 621
764h Ingress Chip Control . .. ... 623

Device-Specific Registers — Soft Error

(Offsets 778h — BFCh). . .. .. e e 625
778h Ingress PLLRAM ECC 1-Bit Counter . .. ... ..ottt 626
800h Egress Station 0 Payload RAM Soft Error Counters .. .........coviiiinennn.. 626
804h Egress Station 1 Payload RAM Soft Error Counters .. ..., 626
808h Egress Station 2 Payload RAM Soft Error Counters .. .........cvie i, 627
80Ch Egress Station 3 Payload RAM Soft Error Counters. .. ..., 627
810h Egress Station 4 Payload RAM Soft Error Counters . . ..., 627
814h Egress Station 5 Payload RAM Soft Error Counters .. ..., 628
818h Egress Header RAM Soft Error Counters 1. ... .. ..ottt 628
81Ch Egress Header RAM Soft Error Counters 2 . ...ttt 628
82Ch SOft Error INjection . ... . e 629

Device-Specific Registers — Virtual Switch

(Offsets 900h — 9ECh), Virtual Switch Mode Only .. ... ... .. . . i i 632
900h SWitCh LINK Up. . .o e e e e e 633
904h Switch LINK DOWN . . . ..o 636
908h Switch Link Event Mask. . . ... ..o e 639
90Ch Switch Link Status. . . . . ..o e 645
910h VS Upstream to Management Upstream Doorbell Request . . ................... 649
914h VS Upstream to Management Upstream Doorbell Mask. . . .......... .. ... .. .... 649
918h VS Upstream to Management Upstream Scratchpad 1. .. ...................... 650
91Ch VS Upstream to Management Upstream Scratchpad 2 .. ...................... 650
920h VS Upstream to Management Upstream Scratchpad 3. .. ...................... 650
924h VS Upstream to Management Upstream Scratchpad 4. . . ...................... 650
928h Management Upstream to VS Upstream Doorbell Request . . ................... 651
92Ch Management Upstream to VS Upstream DoorbellMask . ...................... 651
930h Management Upstream to VS Upstream Scratchpad 1. .. ...................... 652
934h Management Upstream to VS Upstream Scratchpad 2. . . ...................... 652
938h Management Upstream to VS Upstream Scratchpad 3. .. ...................... 652
93Ch Management Upstream to VS Upstream Scratchpad 4 .. ...................... 652

Device-Specific Registers — Ingress Credit Handler

(Offsets OF0h — A2Ch) .. ..o e 653
9FOh INCH Station Pool Values . . . . ... . . e 654
9F8h INCH Reserve POOl . . .. ... e 654
OFCh INCH Port Pool . . . .. e 655
AOOh INCH Threshold VCO Posted . . ... ... . e e 656
AO04h INCH Threshold VCO Non-Posted. . .. ... ... .. .. . i 658
AO08h INCH Threshold VCO Completion . . . ... . e 659

13-201.
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Device-Specific Registers — Virtual Switch Debug

and GPIO Status and Control (Offsets A30h—B6Ch) . ......... .. ... .. 660
13-202. A30h Virtual Switch Debug . . . ... ... e 662
13-203. A34h Virtual Switch GPIO_PG 0_9 DirectionControl . ... ......... ... ... ... ... ... 666
13-204. A38h Virtual Switch GPIO_PG 10_11 DirectionControl. . .............. ... .. ... 670
13-205. A3Ch Virtual Switch GPIO_PG 0_11 Availability. . . ............ ... ... . ... 671
13-206. A40h Virtual Switch GPIO_PG 0_11 InputDe-Bounce. ........... ... .. 672
13-207. A44h Virtual Switch GPIO_PG O_11InputData . . ... ... ... 675
13-208. A48h Virtual Switch GPIO_PG 0_11OutputData. ... ... 677
13-209. A4Ch Virtual Switch GPIO_PG 0_11 Interrupt Polarity . . . ... ... .. .. ... 679
13-210. A50h Virtual Switch GPIO_PG 0_11 InterruptStatus. ..., 682
13-211. A54h Virtual Switch GPIO_PG 0_11 InterruptMask. . .......... ... ... 684
13-212. A58h Virtual Switch GPIO_SHP 0_9 DirectionControl. . . .............. ... .. ... 687
13-213. A5Ch Virtual Switch GPIO_SHP 0_9 Availability. . . .......... .. ... . i 692
13-214. A60h Virtual Switch GPIO_SHP 0 9 InputDe-Bounce. ............... .. ... .. ...... 693
13-215. A64h Virtual Switch GPIO_SHP O OlnputData. ....... ... ... 695
13-216. A68h Virtual Switch GPIO_SHP 0 9 OQutputData ..............coiiiiinn... 697
13-217. A6Ch Virtual Switch GPIO_SHP 0_9 Interrupt Polarity. . ... ....... ... .. ... .. ...... 698
13-218. A70h Virtual Switch GPIO_SHP 0 O interruptStatus. ... ... 700
13-219. A74h Virtual Switch GPIO_SHP 0 _9 Interrupt Mask. . .. ........ ... ... ... ... .. ..... 702

Device-Specific Registers — Vendor-Specific Extended

Capability 2 (Offsets B70h —B7Ch). . . ... ... e e 704
13-220. B70h Vendor-Specific Extended Capability 2 .. ......... ... ... i 704
13-221. B74h Vendor-Specific Header 2 .. ... . i 704
13-222. B78h PLX Hardwired Configuration ID . . . ... ... ... . .. 705
13-223. B7Ch PLX Hardwired Revision ID. . .. .. .. ... . 705

Device-Specific Registers — Physical Layer

(Offsets BBOh — BC8Bh) .. ... 706
13-224. B8BOh SerDes CONtrol. . . ..ottt e 707
13-225. B84h Synchronous Advertised N_FTS ... ... .. e 708
13-226. B88h Asynchronous Advertised N_FTS ... ... ... . e 709
13-227. B8Ch SerDes Drive Level 0. . . ... . o e 710
13-228. BO0Oh SerDes Drive Level L. ... ... . 712
13-229. B94h SerDes Drive Level 2 . . . . ... 714
13-230. B98h Post-Cursor Emphasis Level 0. .. ... e e 716
13-231. B9Ch Post-Cursor Emphasis Level 1 . ... .. ... . 718
13-232. BAOh Post-Cursor Emphasis Level 2. . . .. ... 720
13-233. BA4h Receiver Equalization Level O . .. .. ... .. 722
13-234. BA8h Receiver Equalization Level 1 ... ... ... . .. . i e e 723
13-235. BACh Signal Detect Level . . ... . e e e 724
13-236. BB8h Clock/Data Recovery Control 1. . ... ...t e e e e 726

Multicast Extended Capability Registers

(Offsets EOOh — E2Ch) — All Modes ExceptLegacy NT . ... ... i, 728
13-237. EOOh Multicast Extended Capability Header. . .......... ... ... . ... 729
13-238. E04h Multicast Extended Capabilityand Control . .............. ... .. ... .. ....... 729
13-239. E08h Multicast BAROD. . . .. . ..o e 730
13-240. EOCh Multicast BARL . . ... ... e e e e e 730
13-241. E10h Multicast Receive O . . .. ... . e 731
13-242. E14h Multicast Receive 1 . ... ... . e 731
13-243. E18h Multicast Block All 0. . ... ..o 732
13-244. E1Ch Multicast BIoCKk All 1. . ... oo 732
13-245. E20h Multicast Block Untranslated 0. . . ... . e 733
13-246. E24h Multicast Block Untranslated 1. .. .. ... ... .. i 733
13-247. E28h Multicast Overlay BARO . . . . . ..o e 734
13-248. E2Ch Multicast Overlay BARL. . . . . ... e 734
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Device-Specific Registers — Virtual Switch

(Offset F20h), Virtual Switch Mode Only ... ... . e e
13-249. F20h Port Cut-ThruEnable Status . . . ... ... .. i e e

ACS Extended Capability Registers

(Offsets F24h — F2Ch) . .. oo e
13-250. F24h ACS Extended Capability Header . . ...... ... ... . . . . .
13-251. F28h ACS Control and Capability. . . ........ ... .
13-252. F2Ch Egress Control VeCtOr. . . ... .ot e e

Device-Specific Registers

(Offsets F30h — FBOR) ... .o e

Device-Specific Registers — Egress Control

(Offsets F30h — FA4h) . . ... e e e e e e e
13-253. F30h Egress Controland Status. . . ... ..ottt
13-254. F38h Port Egress TLP Threshold. . ... .. . . e

Device-Specific Registers — Ingress Control and Port Enable

(Offsets FABh — FBCH) ... .. e e e e e e e e
13-255. F48h Ingress Port-Based CoNtrol. . ... i e
13-256. FACh Port Enable Status . ... ...t e
13-257. F50h Negotiated Link Width for Ports 0,1, 2,3,4,5,6,7 . ...t ..
13-258. F54h Negotiated Link Width for Ports 8, 9, 10, 11, 12,13,14,15 .. . . ... ... .......
13-259. F58h Negotiated Link Width for Ports 16, 17, 18, 19, 20,21,22,23 . ................
13-260. FBOh Ingress CoNtrol . . .. ... .o

Device-Specific Registers — Error Checking and Debug

(Offsets F70h — FBOR) ... oo e e
13-261. F70h Power Management Hot Plug User Configuration. . ............. ... ... .. ....
13-262. FA8h ACK Transmission Latency Limit. .. ........ ... . . ..
13-263. FACh Bad TLP CoUNter . . .. .. e e
13-264. FBOh Bad DLLP COUNEET . . . ..ottt e e e e e

Advanced Error Reporting Extended

Capability Registers (Offsets FB4h —FDCh) . ... ... .
13-265. FB4h Advanced Error Reporting Extended Capability Header. . .. ..................
13-266. FB8h Uncorrectable Error Status . . . ... ... i
13-267. FBCh Uncorrectable Error Mask. . .. ...
13-268. FCOh Uncorrectable Error SeVerity. . . ..ot e
13-269. FC4h Correctable Error Status. . ... ..ot
13-270. FC8h Correctable Error Mask. . . .. .. .. .
13-271. FCCh Advanced Error Capabilitiesand Control . . . ......... .. ... .. ... .. ... .....
13-272. FDOh Header Log O . . . ..o e e
13-273. FD4h Header Log L .. ..o e e e e
13-274. FD8h Header LOg 2 . . .ot i i e e e e
13-275. FDCh Header LOg 3. . ..ttt e e e
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NT Port Virtual Interface Registers — Base Mode Only

NT Port Virtual Interface PCI-Compatible Type 0

Configuration Header Registers (Offsets 00h —3Ch) .......... ... ... .. . .. 819
15-1. 00h PCI Configuration ID. . ... ...t e e e e e 819
15-2. 04h PCIl Command/Status. . . . ... ottt e e e 820
15-3. 08h PCIClass Code and Revision ID . ... ...t e 822
15-4. OCh Miscellaneous Control . . . ... ... . e 823
15-5. 10h Base Address O . .. ..o 824
15-6. 14h Base Address L ... ... 824
15-7. 18h Base AdAreSS 2 . . . .ottt e 825
15-8. 1Ch Base AdAress 3 . . . ..ot e 825
15-9. 200 Base AdAreSS 4 . .. .ottt e 826
15-10. 24h Base AdAresS 5 . . ..ot 826
15-11. 2Ch Subsystem ID and SubsystemVendor ID . . ....... ... . ... 827
15-12. 30h Expansion ROM Base AdAress . . ...t e 827
15-13. 34h Capability PoINter . .. ... e 828
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A Overview

This data book describes PLX Technology's ExpressLane™ PEX 8625, a fully non-blocking,
low-latency, low-cost, and low-power 24-Lane, 21- or 24-Port PCl Express Gen 2 Multi-Root switch.
Conforming to the PCI Express Baser2.0, the PEX 8625 enables users to add high-bandwidth 1/0 to
various products, including servers, storage systems, and communications platforms. The PEX 8625's
flexible hardware configuration and software programmability allows the switch to be tailored for a
wide variety of application requirements.

The PEX 8625 is well-suited for fan-infout applications, as well as for applications requiring
peer-to-peer communication. The PEX 8625 supports two functional modes — Base and Virtual Switch:

» In Base mode, the PEX 8625 acts as a standard PCI Express switch, supporting one
Host hierarchy

* InVirtual Switch mode, the PEX 8625 supports up to eight Hosts, creating up to eight virtual
switches within the PEX 8625 — each with its own virtual hierarchy
Figure 1-1 illustrates the PEX 8625 Port configurations.

Figure 1-1. Port Configurations
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Base Mode and Virtual Switch Mode Port Configurations
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1.2 Features

The PEX 8625 supports the following features:
» 21- or 24-Port PCI Express switch
— 24 Lanes with integrated on-chip SerDes
— Low-power SerDes (under 90 mW per Lane)
— Fully Non-Blocking Switch architecture
— Relaxed Ordering

— Port configuration
» 21 (21-Port mode) or 24 (24-Port mode) independent Ports

» Choice of Link width (number of Lanes) per unique Link/Port — x4 (Port 0, Station O
only) or x1 (all remaining Ports, Stations 1 through 5) (21-Port mode) —or—
x1 (all Ports, 24-Port mode)

« Configurable with serial EEPROM, 12C, SMBus, and/or Host software
» Designate any Port as the upstream Port (Port O is recommended in Base mode)

» Multi-Root support
— Up to eight upstream Ports supported
— 1+1 Failover (one active and one backup)
— N+1 Failover (N active and one backup)
» High Performance
— 240 GT/s aggregate bandwidth (5.0 GT/s/Lane x 24 SerDes x 2 (full duplex))
— Integrated 5.0 GT/s SerDes speed negotiation, for each Port
— Non-Blocking Internal architecture
— Full linerate on al Ports

— Cut-Thru packet latency of less than 200 ns between symmetric (x1 to x1) ingress and
egress Ports

— Maximum Payload Size — 2,048 bytes
 performancePAK™
— Read Pacing™ (intelligent bandwidth allocation)
— Multicast (supported in all modes except Legacy NT)
— Dynamic Buffer Pool Architecture for faster credit updates
» visonPAK™
— Performance Monitoring
* Per-Port Payload and Header Counters
 Per-traffic type (Write, Read, Completion) Counters
— Error Injection and Pseudo-Random Bit Sequence (PRBS)
— SerDes Loopback
— SerDes Eye Capture

» Access Control Services (ACS) — Protection mechanisms for added data integrity
in peer-to-peer transactions

 Alternative Routing-ID Interpretation (ARI) — Enables virtualized systems and/or highly
integrated multi-function devices

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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e Quality of Service (QoS) support
— All Ports support one, full-featured Virtual Channel (V CQO)
— All Ports support eight Traffic Class (TC[7:0]) mapping, independently of the other Ports
— Round-Robin (RR) and Weighted Round-Robin (WRR) Port arbitration
» Non-Transparent Bridging (NT mode, supported in Base mode)
— Program any one downstream Port as the upstream Non-Transparent (NT) Port
— Enables Dual-Host, Dual-Fabric, Host-Failover applications
— Moveable upstream Port
— Cross-link Port capability
» Reliability, Availability, Serviceability (RAS) features

— PCI Express Standard Hot Plug Controller for four Ports, including optional usage models
for Manually operated Retention Latch, by way of Manually operated Retention Latch
(MRL) Sensor and Attention Button support

— Serial Hot Plug, by way of 1°C, for Hot Plug capability on all Transparent downstream Ports
— End-to-end Cyclic Redundancy Check (ECRC) and Poison bit support

— Data path protection

— Memory (RAM) error correction

— Electromechanical Interlock supported with Power Enable output

— Baseline and Advanced Error Reporting capability

— Port (Link) Status bits and GPIO available

— Per-Port error diagnostics

— Joint Test Action Group (JTAG) AC/DC boundary scan

* INTA# (PEX_INTA# and VSx_PEX_INTA#) and FATAL ERROR (FATAL_ERR#
and VSx_FATAL_ERR#) (Conventional PClI SERR# equivalent) ball support

43 General-Purpose |nput/Output (GPIO) balls (Port Status (PEX_PORT_GOODx#) and GPIOx),
which can be used for Link Status LEDs, GPIO, and/or Interrupt inputs

» Other PCI Express Capabilities
— Lanereversa (Port 0, 21-Port mode only)
— Polarity reversal

— Conventional PCI-compatible Link Power Management states— L0, LOs, L1, L2/L.3 Ready,
and L 3 (with Vaux not supported)

— Conventional PCI-compatible Device Power Management states — DO and D3hot
— Active State Power Management (ASPM)
— Dynamic speed (2.5 or 5.0 GT/s) negotiation, for each Port
— Dynamic Link width negotiation
» Out-of-Band Initialization options
— Seriad EEPROM
— 12C and SMBus (7-hit Slave address with 100 K bps)
» Testability — JTAG support for DC
* 35x35mm?, 1,156-ball High-Performance Flip-Chip Ball Grid Array (HFCBGA) package
with Heat Spreader
» Typical power —7.70W (21-Port mode) or 7.58 (24-Port mode)

» Microsoft Vi sta®-comp|iant

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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e Compliant to the following specifications:
— PCI Local Bus Secification, Revision 3.0 (PCI r3.0)
— PCI Bus Power Management Interface Specification, Revision 1.2 (PCl Power Mgmt. r1.2)
— PCI to PCI Bridge Architecture Specification, Revision 1.2 (PCl-to-PCI Bridge r1.2)
— PCI Express Base Specification, Revision 1.1 (PCl ExpressBaser1.1)
— PCI Express Base Specification, Revision 2.0 (PCl Express Base r2.0)
— PCI Express Base Specification, Revision 2.0 Errata

— PCI Express Card Electromechanical Specification, Revision 2.0
(PCI ExpressCard CEM r2.0)

— PCI Express Mini Card Electromechanical Specification, Revision 1.1
(PCI ExpressCard Mini CEM r1.1)

— |EEE Standard 1149.1-1990, | EEE Standard Test Access Port and Boundary-Scan
Architecture (IEEE Standard 1149.1-1990)

— |EEE Sandard 1149.1a-1993, |EEE Standard Test Access Port and Boundary-Scan
Architecture

— |EEE Standard 1149.1-1994, Specifications for Vendor-Soecific Extensions

— |EEE Standard 1149.6-2003, |EEE Standard Test Access Port and Boundary-Scan
Architecture Extensions (IEEE Standard 1149.6-2003)

— The I?C-Bus Specification, Version 2.1 (1°C Bus v2.1)
— PHY Interface for the PCI Express Architecture, Viersion 2.00
— System Management Bus Specification, Version 2.0 (SMBus v2.0)

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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Flexible and Feature-Rich 24-Lane,
21- or 24-Port Switch

Highly Flexible Port Configurations

The PLX ExpressLane PEX 8625 PCl Express Gen 2 Multi-Root Switch offers a maximum of 21
(21-Port mode) or 24 (24-Port mode) Ports.

In 21-Port mode, Station 0 has one x4 Port, and the remaining Ports, in all other Stations, are x1 Ports.
In 24-Port mode, all Ports are x1. Link widths can be individually configured for each Port, through

auto-negotiation, hardware strapping, an optional serial EEPROM, and/or the 12C Slave interface.

The PEX 8625 supports two Port configurations — one upstream x4 Port, with 20 x1 downstream Ports
(21-Port mode) —or— one upstream x1 Port, with 23 x1 downstream Ports (24-Port mode). Any one Port
can be designated as, or dynamically changed to be, the upstream Port (Port 0 is recommended in Base
mode).

Flexible buffer allocation, along with the PEX 8625's flexible packet flow control, maximizes
throughput for applications where more traffic flows in the downstream, rather than upstream, direction.
Figure 1-1 illustrates some of the PEX 8625's common Port configurations in Conventional PCI mode
(Base mode).

The PEX 8625 can also be configured in Virtual Switch mode, where users can choose up to eight Ports
as Host/upstream Ports and assign a specific quantity of downstream Ports to each Host. In this mode, a
virtual switch is created for each Host Port and its associated downstream Ports within the switch. The
traffic between the Ports of a virtual switch is completely isolated from the traffic in other virtual
switches. In addition to Base mode configurations, Figure1-1 aso illustrates common Port
configurations in Virtual Switch mode, where each ellipse represents a virtual switch within the
PEX 8625.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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2.1.2

Non-Blocking Crossbar Switch Architecture

The Non-Blocking Crossbar Switch architecture is an on-chip interconnect switching fabric, which is
built upon the existing PLX Switch Fabric Architecture technology. In addition to addressing
simultaneous multiple flows, the Crossbar Switch architecture incorporates functions required to
support an efficient PCl Express switch fabric, including:

» Deadlock avoidance

* Priority preemption

» PCI Express Ordering rules
» Packet fair queuing

Oldest first scheduling

The Crossbar Switch interconnect physical topology is that of a packet-based Crossbar Switch fabric
(internal fabric) designed to simultaneously connect multiple on-chip Stations. The Crosshar Switch
protocol is sufficiently flexible and robust to support a variety of embedded system requirements.
The protocol is specifically designed to ease chip integration, by strongly enforcing Station boundaries
and standardizing communication between Stations. The Crossbar Switch architecture basic
featuresinclude:

» Multiple concurrent Data transfers
» Global ordering within the PEX 8625

» Threetypes of transactions— Posted, Non-Posted, and Completion (P, NP, and Cpl, respectively) —
meet PCl and PCI Express Ordering and Deadl ock Avoidance rules

» Optional weighting of source Ports, to support Source Port arbitration

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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2.1.3

2131

Multi-Host Architecture

Multi-Host Architecture

The PEX 8625 alows users to configure the switch in Conventional PCI mode (Base mode),
or in Virtual Switch mode with up to eight Host Ports capable of 1+1 (one active and one backup) or
N+1 (N active and one backup) Host Failover. This powerful architectural enhancement enables usersto
build PCl Express-based systems that support high-availability, failover, redundant, and clustered
systems.

Dual-Host and Failover Support — NT Mode Only

Note: NT mode isavailable only in Base mode.

In Base mode, the PEX 8625 supports a Non-Transparent (NT) Port (Figure 2-1), which enables the
implementation of dual-Host systems for redundancy and Host failover capability. The NT Port alows
systems to isolate Host memory domains, by presenting the processor subsystem as an endpoint, rather
than as another memory system:

» Base Address registers (BARS) are used to trandl ate addresses
» Doorbell registers are used to signal interrupts between the address domains

» Scratchpad registers are accessible from both address domains, to allow
inter-processor communication

Figure 2-1. NT Port — NT Mode Only

Secondary Host

M—Tmnspamnt

Port
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2.1.3.2 Virtual Switch Mode (Multi-Host) and Failover Support

In Virtual Switch mode, the PEX 8625 can be configured with up to eight upstream Host Ports, each
with its own dedicated downstream Ports. The PEX 8625 can be configured for 1+1 or N+1 redundancy.
The PEX 8625 allows the Hosts to communicate their status to one another, using special Door bell
registers.

In Failover mode, if a Host fails, the Host designated for failover disables the upstream Port attached to
the failing Host, then programs the downstream Ports of that Host to its own domain. Figure 2-2a
illustrates a two-Host system in Virtual Switch mode, with two virtual switches within the PEX 8625.
Figure 2-2b illustrates Host 1 as being disabled after failing, and Host 2 having taken over al of
Host 1's endpoints.

Figure 2-2. Virtual Switch Mode (Multi-Host) and Failover Support

otz st

PEX 8625

d nd '
Pointd ' Pointd Pointd = Pointi
Figure 2-2a. Multi-Host Figure 2-2a. Multi-Host Fail-Over
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2.1.4 Low Packet Latency and High Performance

The PEX 8625 architecture supports packet Cut-Thru with a maximum latency of 200 ns between
symmetric (x1tox1) ingress and egress Ports. This, combined with large Packet memory, flexible
common buffer/Flow Control (FC) credit pool, and Non-Blocking Internal Switch architecture, provides
full line rate on all Ports for performance-hungry applications, such as servers and switch fabrics. The
low latency enables applications to achieve high throughput and performance. In addition to low latency,
the PEX 8625 supports a Packet Payload size of up to 2,048 bytes, enabling users to achieve even
higher throughput.

21.4.1 Data Payloads

The Data Payloads are variable length with a maximum of 2,048 bytes, as defined by the Maximum
Payload Size field (available sizes are 128, 256, 512, 1,024, and 2,048, depending upon the quantity of
enabled Ports). Read Requests do not include a Data Payload.

Note: Refer to the Device Control register Maximum Payload Size field (offset 70h[7:5])
for Maximum Payload Sze Port limitations.

21.4.2 Cut-Thru Mode

Cut-Thru mode can reduce latency, especialy for longer packets, because the entire packet does not
need to be stored before being forwarded. Instead, after the Header is decoded, the packet can be
immediately forwarded. The PEX 8625 is designed to cut through TLPs, to and from every Port. By
default, all Ports are enabled for Cut-Thru. Cut-Thru mode can be disabled for all Ports, by Clearing the
Debug Control register Cut-Thru Enable bit (Base mode — Port O, except if Port OisaLegacy NT Port,
then this register exists in the NT Port Virtual Interface; Virtual Switch mode — Port O, accessible
through the Management Port, offset 350h[11]).

Cut-Thru mode, if enabled, is supported for the PEX 8625's NT Port Link Interface, if the PEX 8625
is configured for NT mode (Base mode only).

Note: The Debug Control register Cut-Thru Enable bit affects the entire switch. If Cut-Thru is enabled,
all Portsuse Cut-Thru. If Cut-Thru is not enabled, no Ports use Cut-Thru.

Caution: One of the drawbacks to using Cut-Thru modeisthat the TLP is not known to be good
until the last byte. If the TLP provesto be bad, the Cut-Thru packet must be discarded.
If the TLP has already been forwarded to another device, that TLP will be framed
with an EDB (End Data Bad), as opposed to the standard END.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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2.1.5

2.1.6

2.1.7

2.1.8

2.1.9

10

Virtual Channel and Traffic Classes

The PEX 8625 supports one Virtual Channel (VCO0) and eight Traffic Classes (TC[7:0]). VCO and TCO
arerequired by the PCI Express Base r2.0, and configured at device start-up.

Data Integrity

To enable designs that require guaranteed error-free packets, the PEX 8625 provides End-to-end
Cyclic Redundancy Check (ECRC) protection and Poison bit support, as well as Error-Correcting
Code (ECC) protection on the internal data paths and memory (RAM). ECC maintains packet integrity
through the PEX 8625, by providing automatic correction of any 1-bit errors. These features are
optional in the PCI Express Baser2.0; however, PLX provides them across its entire ExpressLane
PCI Express Gen 2 switch product line.

Configuration Flexibility

The PEX 8625 provides several ways to configure its operations. For example, the PEX 8625 can be
configured through Strapping balls, Host software, an optional serial EEPROM, or the 12C Slave

interface. Additionally, the 1°C Slave interface allows for easy debug during the Development phase,
performance monitoring during the Operation phase, and driver or software upgrade.

Interoperability

The PEX 8625 is designed to be fully compliant with the PCI ExpressBaser2.0, and is
backward-compatible to the PCl ExpressBaserl.1 and PCI ExpressBaserl.0a. Additionally, the
switch supports auto-negotiation, Lane reversal (Port 0, 21-Port mode only), and polarity reversal,
for maximum board design and board layout flexibility. Furthermore, the PEX 8625 is designed to be
interoperable with many popular motherboards and server boards with PCI Express connections, and
PCI Express endpoints (Ethernet, RAID Controllers), as well as PLX’s family of PCI Express switches
and bridges. All PLX ExpressLane devices undergo thorough interoperability testing at PLX's
Interoperability Lab and compliance testing at the PCI-SIG Compliance Workshop, to ensure
compatibility with PCl Express devices in the market.

Low Power with Granular SerDes Control

The PEX 8625 provides low-power capability that is fully compliant with the PCI Express Baser2.0
and PClI Power Mgmt. r1.2 Power Management (PM) specifications. Unused SerDes can be
automatically powered down, to further reduce power consumption.

The PEX 8625 supports SerDes output software control, to alow power and signal strength
optimization within a system. The PLX SerDes implementation supports four power levels — Off, Low,
Typical, and High. The SerDes block also supports L oopback modes and Advanced Error Reporting,
which enabl es efficient system debug and management.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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2.1.10

2.1.11

2.1.12

2.1.13

Dynamic Lane Reversal — Port 0, 21-Port Mode Only

Dynamic Lane Reversal — Port 0, 21-Port Mode Only

The PEX 8625 supports dynamic Lane reversal during the Link training process, on Port 0, in 21-Port
mode only. Lane reversal capability allows flexibility in determining board routing, so that PCl Express
components can be connected without having to crisscross wires. If the wiring of Lanesto a deviceis
reversed (on both Transmitters and Receivers), only one of the two connected devices must support
Lane reversal.

Either of the outside Lanes (Transmitter and Receiver pairs) of the PEX 8625 programmed Link width
must be identified as being Lane 0. During Link training, both devices on the Link negotiate the Lane
numbering. During the Link Training and Status State Machine (LTSSM)’s Configuration state, the
upstream device sends TS1 Ordered-Sets, in which each connected Lane is identified by a consecutive
Lane Number, starting with Lane 0 corresponding to the physical Lane Number of the Port.

The Port reversesits Lane Numbers and attempts to re-train when any of the following conditions occur:
» No Receiver is detected on preferred Lane O
» Novalid Training Sets are received on preferred Lane 0 during the LTSSM's Polling state
e TS1 with anon-zero Lane Number Port is received on the Port's Lane 0

To confirm successful Lane Number negotiation, both devices exchange TS2 Ordered-Sets with
identical Lane Numbers on each connected Lane.

Hot Plug for High Availability

Hot Plug capability allows users to replace hardware modules and perform maintenance, without having
to power down the system. The PEX 8625 Hot Plug Capability and Advanced Error Reporting features
make the switch suitable for High-Availability (HA) applications. The PEX 8625 supports both Parallel
and Serial Hot Plug. Parallel Hot Plug is supported on any of four Transparent downstream Ports, and/or
Serial Hot Plug is supported on a maximum of 20 (21-Port mode) or 23 (24-Port mode) downstream
Ports.

For further details, refer to Chapter 10, “Hot Plug Support.”

Fully Compliant Power Management

The PEX 8625 supports Link (LO, LOs, L1, L2/L3 Ready, and L3) and Device (DO and D3hot)
PM states, in compliance with the PCI Express Base r2.0 and PCI Power Mgmt. r1.2 PM specifications.

For further details, refer to Chapter 11, “ Power Management.”

General-Purpose Input/Output Signals

The PEX 8625 contains 43 General-Purpose Input/Output (GPIO) balls and associated registers, that
can be programmed to function as GPIO, Link Status (PORT_GOOD) indicators, and/or Interrupt

inputs. Default functionality is GPIO input; however, serial EEPROM, 12C/SMBus, and/or software can
program the GPIO registers to define functionality for each 1/0. Default functionality can also be
modified by the logical value of the STRAP_TESTMODE[4:0] inputs, sampled at Fundamental Reset.
Because typical designs implement PORT_GOOD functionality for enabled Ports, GPIO[23:4, O] are
renamed as PEX_PORT_GOOD[23:4, 0]# outputs (21-Port mode), and [23:0] are renamed as
PEX_PORT_GOOD[23:0]# outputs (24-Port mode).

For further details, refer to the GPIO[42:24], GPIO[3:1], PEX_PORT_GOODx#, and
STRAP_TESTMODE[4:0] signal descriptions in  Section 3.4.7, “Device-Specific Signals’
Section 3.4.4, “ Strapping Signals,” and Section 9.5, “ General-Purpose Input/Output.”

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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2.1.14

2.1.14.1

2.1.14.2

2.1.14.3

performancePAK

Exclusiveto PLX, performancePAK isasuite of unique and innovative performance features that enable
PLX’s Gen 2 switches to be the highest-performing Gen 2 switches available in the market today. The
performancePAK features consist of Read Pacing, Multicast, and Dynamic Buffer Pool.

Read Pacing

The Read Pacing feature allows users to throttle the number of Read Requests being made by
downstream devices. When a downstream device requests several long Reads back-to-back, the Root
Complex services the Read Requests from this downstream Port in a sequential order. If this Port has a
narrow Link and is therefore slow in receiving these Read packets from the Root Complex, other
downstream Ports may become starved, thus negatively impacting performance. The feature enhances
performance by allowing for the adequate servicing of all downstream devices, by intelligent handling
of Read Requests.

For further details, refer to Section 8.5, “ Read Pacing.”

Multicast — All Modes Except Legacy NT

Multicast (MC) alows programsto concurrently write the same data to a group of multiple destinations.
When Posted Memory Write and/or Address Routed Message TLPs entering the PEX 8625 are
addressed to the MC Address range (MC BARS), the PEX 8625 automatically generates and transmits, if
enabled, a copy of the original TLP (referred to as the MC Copy TLP) to the destination Ports. The MC
Address space is divided into MC Groups (MCG), defined by using MC Base Address and MC Index
Position. Each PEX 8625 Port can elect to receive an MC Copy TLP by belonging to an MCG, by
Setting the corresponding MC Receive bit. An MC TLP can be blocked using the MC Block All bit, if
required. MC Overlay Bar can be used to replace the original MC TLP's address to a Unicast Address
space, if the endpoint does not support MC.

For further details, refer to Section 8.6, “Multicast — All Modes Except Legacy NT.”

Dynamic Buffer Pool

The PEX 8625 uses a dynamic buffer pool for FC management, which uses a common pool of FC
Creditsthat is shared among other Ports within a Station. This shared buffer pool is user-programmable,
so FC credits can be allocated among the enabled Ports, as needed. Not only does this prevent wasted
buffers and inappropriate buffer assignments, any un-allocated buffers remain in the common buffer
pool, which can then be used by other Ports within the same Station, for faster FC credit updates.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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2.1.15

2.1.15.1

2.1.15.2

2.1.15.3

2.1.154

visionPAK

visionPAK

Another PLX exclusive, visionPAK is a debug diagnostics suite of integrated hardware and software
instruments that users can use to help bring their systemsto market faster. visionPAK features consist of
Performance Monitoring, Error Injection, SerDes L oopback, SerDes Eye Capture, and more.

Performance Monitoring

The PEX 8625's real-time performance monitoring allows users to literally “se€” ingress and egress
performance on each Port as traffic passes through the switch, using PLX’s Software Devel opment Kit
(SDK). The monitoring is completely passive, and therefore, has no effect on overall system
performance. Internal counters provide extensive granularity down to traffic and packet type, and even
allow for the filtering of traffic (that is, count only Memory Writes).

Error Injection

Using the PEX 8625's Error Injection feature, users can inject malformed packets and/or Fatal
errorsinto their system, then evaluate the system’s ability to detect and recover from such errors.
SerDes Loopback

The PEX 8625 supports External Tx, Recovered Clock, and Recovered Data L oopback modes.

SerDes Eye Capture

Users can evaluate their system’s signal integrity at the Physical Layer (PHY), using the PEX 8625's
SerDes Eye Capture feature. Using PLX's SDK, users can view the Receiver eye width of any Lane on
the PEX 8625. Users can then modify SerDes settings and see the impact on the Receiver eye.
Figure 2-3 presents a screen shot of the SDK’s SerDes Eye Capture feature.

Figure 2-3. PLX SDK SerDes Eye Capture Feature

it i i

- — = —
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2.2

221

14

Applications

Suitable for Host-centric and peer-to-peer traffic, the PEX 8625 can be configured for a wide variety
of form factors and applications.

Host-Centric Fan-Out

Figure 2-4 illustrates a typical server design where, in a quad- or multi-processor system, users can
assign endpoints/sotsto CPU cores, to distribute the system load. The packets directed to different CPU
cores go to different (user-assigned) PEX 8625 upstream Port(s), providing better queuing and
load-balancing capability, for higher performance. Conversely, the PEX 8625 can also be used in
Base mode, to simply fan-out to endpoints.

Figure 2-4. Host-Centric, Dual-Upstream

o
P
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L PCi Express _f

Gen 1 or Gen 2 slofs
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2.2.2 Embedded and Communications Systems

The PEX 8625's 24 Lanes are useful for embedded or communications applications that require heavy
processing and/or connectivity to multiple endpoints. Figure 2-5aillustrates an embedded system where
the PEX 8625 is being used to fan out to 20 endpoints, using x1 and x4 Links. Similarly, Figure 2-5b
illustrates aline card example with alocal processor and alarge number of NPUs in this case.

Figure 2-5. Embedded or Communications Systems (21-Port Mode)

Figure 2-5a. Embedded System  Figure 2-5b. Communications System
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2.2.3 Host Failover

The PEX 8625 can also be used in applications where Host Failover is required. In the application
illustrated in Figure 2-6, two Hosts can be simultaneoudly active and controlling their own domains,
while exchanging status information through Door bell registers or the 12C Slave interface. The devices
can be programmed to trigger failover if the heartbeat information is not provided. In the event of a
failure, the surviving device will reset the endpoints connected to the failing CPU, then enumerate them
within its own domain, without impacting the operation of endpoints already within its domain.

Figure 2-6. Host Failover

PEX 8625

x1s
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2.3

2.3.1

2.3.2

Software Usage Model

Software Usage Model

From the system model viewpoint, each PCI Express Port is a virtual PCI-to-PCI bridge, with its own
set of PCl Express Configuration registers. The recommended upstream Port in Base mode is Port 0;
however, any Port can be configured as the upstream Port through optional configuration, by way

of aserid EEPROM, the 1°C Slave interface, and/or Strapping balls. The BIOS and/or Host can
configure the other Ports, by way of the upstream Port, using Conventional PCI enumeration. In Virtual
Switch mode, any Port within the same virtual hierarchy can be designated as the upstream Port for that
particular hierarchy.

System Configuration

The virtual PCI-to-PCI bridges within the PEX 8625 are compliant to the PCI and PCI Express system
models. The Configuration Space registers (CSRs) in avirtual primary/secondary PCI-to-PCI bridge are
accessible by TypeO or Typel Configuration Requests, through the virtual primary bus interface
(matching Bus Number, Device Number, and Function Number). Assuming the Bus Number for the
upstream Port is 1, the PEX 8625's BDF (Bus, Device, Function) for FO and F1 is 1/0/0 and 1/0/1,
respectively.

Interrupt Sources and Events

The PEX 8625 supports the INTX Interrupt Message type (compatible with PCI r3.0 Interrupt signals)
or Message Signaled Interrupts (M Sls), when enabled. The PEX 8625 generates interrupts/M essages for
the following:

e Hot Plug or Link State events

» Device-Specific errors

» GPlO-generated events

» NT Doorbell-generated events (Base mode only)

» Management Port Doorbell events (Transparent Ports and NT Port Virtual Interface only)
» Management Link Status event (Transparent Ports and NT Port Virtual Interface only)

» Baselineand Advanced Error Reporting

Internally generated interrupts and interrupts forwarded from downstream Ports are re-mapped and
collapsed at the upstream Port(s).
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3.1 Introduction

This chapter provides descriptions of the 1,156 PEX 8625 signal balls. The signal name, type, location,
and a brief description are provided for each signal ball. Differences between 21- and 24-Port mode are
indicated, where appropriate. A map of the PEX 8625's physical layout is also provided, for both 21-
and 24-Port modes.

3.2 Abbreviations

The following abbreviations are used in the signal tables provided in this chapter.

Table 3-1. Ball Assignment Abbreviations

Abbreviation

Description

#

Active-Low signal

A

Analog Input signal

APWR

Power (VDD10A) ballsfor SerDes Analog circuits

CMLCLKn?

Differential low-voltage, high-speed, CML negative Clock inputs

CMLCLKp?

Differentia low-voltage, high-speed, CML positive Clock inputs

CMLRn

Differential low-voltage, high-speed, CML negative Receiver inputs

CMLRp

Differential low-voltage, high-speed, CML positive Receiver inputs

CMLTn

Differential low-voltage, high-speed, CML negative Transmitter outputs

CMLTp

Differentia low-voltage, high-speed, CML positive Transmitter outputs

CPWR

1.0V Power (VDD10) balls for low-voltage Core circuits

GND

Common Ground (VSS) for al circuits

Input

1/10

Bidirectional (Input or Output)

I/OPWR

2.5V Power (VDD25) bals for Input and Output interfaces

Output

Open Drain output

Weak internal pull-down resistor

2.5V Power (VDD25A) balls for Phase-Locked Loop (PLL) circuits

Wesk internal pull-up resistor

Serializer/De-Serializer differential low-voltage, high-speed, 1/0 signal pairs
(negative and positive)

Signals used for PEX 8625 configuration, operational mode setting, and Factory Test;
these signals generally are not toggled at runtime

a. For REFCLK input, CML sourceis recommended; however, LVDS source is supported.
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Internal Pull-Up/Pull-Down Resistors

The PEX 8625 contains I/O buffers that have weak internal pull-up or pull-down resistors, indicated in
this chapter by PU or PD, respectively, in the signal ball tables (Type column). If a signal with this
notation is used and no board trace is connected to the ball, the internal resistor is usually sufficient to
keep the signal from toggling. However, if asignal with this notation is not used, but is connected to a
board trace and is not used nor driven by an external source at all times, the internal resistors might not
be strong enough to hold the signal in the inactive state. In cases such as these, it is recommended
that the signal be pulled or tied High to VDD25 or Low to VSS (GND), as appropriate, through a 3KQ
to 10KQ resistor.

Table 3-2 lists the internal pull-up and pull-down resistor values.

Table 3-2. Internal Resistor Values
Internal Resistor Minimum Typical Maximum Units
PU 74K 111K 178K Q
PD 62K 99K 179K Q

Signal Ball Descriptions

Note: If thereis more than one ball per signal name that includes a numbered range, the locations
are listed in the same sequence in which the rangeis listed, starting at the top row, from left
to right. For example, PEX_PERn3 islocated at AL8, PEX_PERn2 islocated at AL7,
and so forth.

If there is more than one ball per signal name that does not include a numbered range
(such as VDD10), the locations are listed in ascending al phanumeric order.

The PEX 8625 signals are divided into the following groups:
» PCI Express Signas
» Hot Plug Signals
— Parallel Hot Plug Signals
— Serial Hot Plug Signals
» Seriad EEPROM Signals
e Strapping Signals
» JTAG Interface Signals
e |2C/SMBus Slave Interface Signals
» Device-Specific Signals
» External Resistor Signals
» No Connect Signals
» Power and Ground Signals
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3.4.1

PCI Express Signals

PCI Express Signals

Table 3-3 defines the PCI Express SerDes and Control signals.

Table 3-3. PCI Express Signals — 99 Balls

84, 80]

Signal Name Type Location Description

21-Port Mode Only

PEX_PERN[3:0] CMLRn AL8, AL7, AL6, AL5 Negative Half of PCI Express Receiver
Differential Signal Pairsfor Station 0 (4 Balls)
24-Port Mode Only

PEX_PERN[12, 8, 4, 0] CMLRnNn AL18, AL14, AL10, ALS Negative Half of PCI Express Receiver
Differential Signal Pairsfor Station 0 (4 Balls)

PEX_PERN[28, 24, Negative Half of PCI Express Receiver

20, 16] CMLRn | AL25 AL29, ARSL AB3L | 1y ential Signal Pairs for Station 1 (4 Balls)

PEX_PERN[44, 40, Negative Half of PCI Express Receiver

36, 32] CMLRn D17, D21, B25, D29 Differential Signal Pairsfor Station 2 (4 Balls)

PEX_PERN[60, 56, Negative Half of PCI Express Receiver

52, 48] CMLRn AF4, AB4, V4, P4 Differential Signal Pairs for Station 3 (4 Balls)

PEX_PERN[76, 72, Negative Half of PCI Express Receiver

68, 64] CMLRn J31, N31, U1, AA3L Differential Signal Pairsfor Station 4 (4 Balls)

PEX_PERN[92, 88, Negative Half of PCI Express Receiver

84, 80] CMLRn D10, D6, 4, N4 Differential Signal Pairsfor Station 5 (4 Balls)
21-Port Mode Only

PEX_PERp[3:0] CMLRp AK8, AK7, AK6, AK5 Positive Half of PCI Express Receiver
Differential Signal Pairsfor Station 0 (4 Balls)
24-Port Mode Only

PEX_PERp[12, 8, 4, 0] CMLRp AK18, AK14, AK10, AK5 Positive Half of PCI Express Receiver
Differential Signal Pairsfor Station 0 (4 Balls)

PEX_PERp[28, 24, Positive Half of PCI Express Receiver

20, 16] CMLRp | AK25,AK29, AF30, AB30 | 1y;terential Signal Pairs for Station 1 (4 Balls)

PEX_PERp[44, 40, Positive Half of PCI Express Receiver

36, 32] CMLRp E17, E21, B25, E29 Differential Signal Pairsfor Station 2 (4 Balls)

PEX_PERp[60, 56, Positive Half of PCI Express Receiver

52, 48] CMLRp AF5, ABS, V5, P5 Differential Signal Pairsfor Station 3 (4 Balls)

PEX_PERp[76, 72, Positive Half of PCI Express Receiver

68, 64] CMLRp J30, N30, U30, AA30 Differential Signal Pairsfor Station 4 (4 Balls)

PEX_PERp[92, 88, CMLRp E10, E6, J5, N5 Positive Half of PCI Express Receiver

Differential Signal Pairsfor Station 5 (4 Balls)
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Table 3-3. PCI Express Signals — 99 Balls (Cont.)

Signal Name Type Location Description

PCIl Express Reset
Used to cause a Fundamental Reset.

Base Mode

Refer to Section 5.1, “ Resets — Base Mode,”
for further details.

PEX_PERST# AC8 Virtual Switch Mode

In Virtual Switch mode, PEX_PERST# assertion
resets all virtual switches.

Refer to Section 5.2, “ Resets — Virtual Switch Mode,”
for further details.

Note: VSx_PERST# signals, defined in Table 3-11,
are the Reset inputs for individual virtual switches.
21-Port Mode Only

PEX_PETN[3:0] CMLTn AP8, AP7, AP6, APS Negative Half of PCI Express Transmitter
Differential Signal Pairsfor Station 0 (4 Balls)

24-Port Mode Only
PEX_PETN[12, 8, 4, Q] CMLTn AP18, AP14, AP10, AP5 Negative Half of PCI Express Transmitter
Differential Signal Pairsfor Station 0 (4 Balls)

PEX_PETnN[28, 24, Negative Half of PCI Express Transmitter

20, 16] CMLTn | AP25 AP29, AR34, AB34 | hifterential Signal Pairsfor Station 1 (4 Balls)
vy S CMLTn AT7,A21, 425, A20 | pairetor Sttion 2 (4 Bally
iy CMLT AFLABL VL PL | e ol Pairsfor Stetion 3 (4 balls
e T CMLTn | 14N U3 R3S | e o Stetion 4 (4 Bl
RS | qum | amssam |Nserdldc Smestme
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Table 3-3. PCI Express Signals — 99 Balls (Cont.)

PCI Express Signals

Signal Name Type Location Description

21-Port Mode Only

PEX_PETp[3:0] CMLTp AN8, AN7, AN6, AN5 Positive Half of PCI Express Transmitter
Differential Signal Pairsfor Station 0 (4 Balls)
24-Port Mode Only

PEX_PETp[12, 8, 4, O] CMLTp AN18, AN14, AN10, AN5 Positive Half of PCI Express Transmitter
Differential Signal Pairsfor Station 0 (4 Balls)

PEX_PETp[28, 24, Positive Half of PCI Express Transmitter

20, 16] CMLTp | ANZ5 AN29, AF33,AB33 | hyifterential Signal Pairsfor Station 1 (4 Balls)

PEX_PETp[44, 40, Positive Half of PCI Express Transmitter

36, 32] CMLTp B17,B21, B25, B2 Differential Signal Pairsfor Station 2 (4 Balls)

PEX_PETp[60, 56, Positive Half of PCI Express Transmitter

52, 48] CMLTp AF2, AB2,V2, P2 Differential Signal Pairsfor Station 3 (4 Balls)

PEX_PETp[76, 72, Positive Half of PCI Express Transmitter

68, 64] CMLTp J33, N33, U33, AAS3 Differential Signal Pairsfor Station 4 (4 Balls)

PEX_PETp[92, 88, Positive Half of PCI Express Transmitter

84, 80] CMLTp B10, B6, )2, N2 Differential Signal Pairsfor Station 5 (4 Balls)
Negative Half of 100-MHz PCI Express
Reference Clock Input Signal Pair

PEX_REFCLKnN CMLCLKn AP9

- PEX_REFCLKnN must be AC-coupled.

Usea0.01to 0.1 uF capacitor.
Positive Half of 100-MHz PCI Express
Reference Clock Input Signal Pair

PEX_REFCLKp CMLCLKp AN9

PEX_REFCLKp must be AC-coupled.
Usea0.01to 0.1 uF capacitor.
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3.4.2

24

Hot Plug Signals

The PEX 8625 includes signals for both Parallel and Serial Hot Plug support.

Parallel Hot Plug can be implemented on any of four Transparent downstream Ports, as selected by the
Parallel Hot Plug Control register (Base mode — Port O, except if Port O isa Legacy NT Port, then this
register exists in the NT Port Virtual Interface; Virtual Switch mode — Port O, accessible through the
Management Port, offset 3A4h[7:0, 15:8, 23:16, and 31:24] for Parallel Hot Plug Controllers A, B, C,
and D, respectively).

Serial Hot Plug can be implemented on any Transparent downstream Port. If a Transparent downstream
Port is both Parallel- and Serial Hot Plug-capable, the Serial Hot Plug Controller is used, by default,
unless the Port’s Power Management Hot Plug User Configuration register Serial Hot Plug Override
Parallel Disable bit (offset F70h[19]) is Set.

Hot Plug signals are enabled, configured, and accessed through the Slot Capability and Slot Statusand
Control registers (Downstream Ports, offsets 7Ch and 80h, respectively). Also, each Port's Power
Management Hot Plug User Configuration register provides additional Device-Specific configuration
and control, for both Parallel and Serial Hot Plug implementations.

Both signal types are discussed in the sections that foll ow.
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3.4.2.1 Parallel Hot Plug Signals

The PEX 8625 includes 10 signal balls per Hot Plug-capable Port that supports the Parallel Hot Plug
Controller (HP.), as defined in Table3-4. These signals are active only for Hot Plug-capable
Transparent downstream Ports configured at start-up.

For further details regarding Hot Plug, refer to Chapter 10, “Hot Plug Support.” For alist of the default
Parallel Hot Plug Ports, refer to Section 10.8.2, “Default Parallel Hot Plug Ports — Virtual Switch

Mode.”

Hot Plug Signals

Notes.  All Parallel Hot Plug signals are I/O; however, their logical operation is either input
or output, as described for each signal.

All Parallel Hot Plug signals are duplicated for each Hot Plug-capable Port, as A, B, C, and
D signals, which map to any Transparent downstream Port, as selected by the Parallel Hot
Plug Control register (Base mode — Port 0, except if Port 0 is a Legacy NT Port, then this
register exists in the NT Port Mirtual Interface; Virtual Switch mode — Port O, accessible
through the Management Port, offset 3A4h[7:0, 15:8, 23:16, and 31:24] for Parallel Hot Plug
Controllers A, B, C, and D, respectively).

Table 3-4. Parallel Hot Plug Signals? for Ports D, C, B, A — 40 Balls

Signal Name Type

Location

Description

HP_ATNLED [D, C, B, Al# /o

N26, H27,
W8, AM30

Hot Plug Attention LED Outputs (4 Balls)

Active-Low Slot Control Logic output that is used to drive the
Attention Indicator. Output is asserted Low to turn On (illuminate)
the LED.

Enabled when the Slot Capability register Attention Indicator
Present bit (Downstream Ports, offset 7Ch[3]) is Set and controlled
by the Slot Control register Attention Indicator Control field
(Downstream Ports, offset 80h[7:6]). When software writes to the
Attention Indicator Control field, a Command Completed interrupt
can be generated to notify the Host that the command has been
executed.

When the following conditions exist:

« Slot Capability register Attention Indicator Present bit
(Downstream Ports, offset 7Ch[3]) is Set, and

« Slot Control register Command Completed Interrupt Enable
bit is not masked (Downstream Ports, offset 80h[4] is Set), and

« Slot Control register Hot Plug Interrupt Enable bit
(Downstream Ports, offset 80h[5]) is Set,

aninterrupt (MSI, INTx Message, or PEX_INTA# and/or
V Sx_PEX_INTA# output, all mutually exclusive, on a per-Port
basis) can be generated to the Host.

If HP_ATNLED_x# are used, each requires an external
current-limiting resistor.

Note:  Although thisisan 1/O signal, itslogical operation
isoutput.
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Table 3-4. Parallel Hot Plug Signals? for Ports D, C, B, A — 40 Balls (Cont.)

Signal Name

Type

Location

Description

HP_BUTTON_[D, C, B, A]#

110

M27, B32,
AF9, AE23

Hot Plug Attention Button Inputs (4 Balls)

Active-Low Slot Control Logic input that is connected directly

to the Attention Button, with input assertion status latched in the
Slot Status register Attention Button Pressed bit (Downstream
Ports, offset 80h[16]).

Enabled when the Slot Capability register Attention Button Present
bit (Downstream Ports, offset 7Ch[Q]) is Set.

When the following conditions exist:

« HP_BUTTON_X# isnot masked (Slot Control register
Attention Button Pressed Enable bit (Downstream Ports,
offset 80h[Q]) is Set), and

« Slot Capability register Hot Plug Capable bit
(Downstream Ports, offset 7Ch[6]) is Set, and

« Slot Control register Hot Plug Interrupt Enable bit
(Downstream Ports, offset 80h[5]) is Set,

aninterrupt (MSI, INTx Message, or PEX_INTA# and/or
VSx_PEX_INTA# output, all mutually exclusive, on a per-Port
basis) can be generated, to notify the Host of intended board
insertion or removal.

Notes: HP_BUTTON_ x# isinternally de-bounced,
but must remain stable for at least 10 ms.

Although thisisan 1/0 signal, itslogical operation isinput.

HP_CLKEN_[D, C, B, Al#

110

AD25, P26,
AGS8, AM4

Hot Plug Reference Clock Enable Outputs (4 Balls)

Active-Low Slot Control Logic output that, when enabled,
controls the connection of the external REFCLK to the dlot.

Enabled when the Slot Capability register Power Controller
Present bit (Downstream Ports, offset 7Ch[1]) is Set, and controlled
by the Slot Control register Power Controller Control bit
(Downstream Ports, offset 80h[10]).

The time delay from HP_PWREN_x output assertion to
HP_CLKEN_x# output assertion is programmable (through

serial EEPROM load) from 128 to 512 ms, in the HPC Tpepv field
(offset F70h[4:3]). When thisregister field is programmed to 00b
(default), HP_PWR_GOOD_x input assertion controls the time
delay from HP_PWREN_x output assertion to HP_CLKEN_x#
output assertion.

Note:  Although thisisan 1/O signal, itslogical operation
isoutput.
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Hot Plug Signals

Table 3-4. Parallel Hot Plug Signals? for Ports D, C, B, A — 40 Balls (Cont.)

Signal Name

Type

Location

Description

HP_MRL_[D, C, B, AJ#

110

N27, H28,
AA9, AG26

Hot Plug Manually Operated Retention Latch Sensor Inputs
(4 Balls)

Active-Low Slot Control Logic input that is connected directly
to an optional Manually operated Retention Latch (MRL)
Sensor that islogic Low when the latch is closed.
Enabled when the Slot Capability register MRL Sensor Present bit
(Downstream Ports, offset 7Ch[2]) is Set.
When enabled, HP_MRL_X# input assertion enables Hot Plug
output sequencing to turn On the slot’s power (HP_PWREN_X
and HP_PWRLED_x#) and clock (HP_CLKEN_x#), and de-assert
Reset (HP_PERST _x#) after reset, asillustrated in Figure 10-2,
“Hot Plug Outputs When Power Controller Present and Power
Controller Control Bits Are Cleared,” or under software control.
A changeinthe HP_MRL_Xx# signal stateis latched in the
Slot Status register MRL Sensor Changed bit (Downstream Ports,
offset 80h[18]), and the state change can assert an interrupt to notify
the Host of achange in the MRL Sensor state.
When the following conditions exist:
e HP_MRL_x#isnot masked (Slot Control register
MRL Sensor Changed Enable bit (Downstream Ports,
offset 80h[2]) is Set), and
¢ Slot Control register Hot Plug Interrupt Enable bit
(Downstream Ports, offset 80h[5]) is Set,

aninterrupt (MSI, INTx Message, or PEX_INTA# and/or
VSx_PEX_INTA# output, all mutually exclusive, on a per-Port
basis) can be generated.

If the associated Hot Plug-capable Transparent downstream Port
connects to a PCl Express board dot that does not implement

an MRL Sensor, HP_MRL_x# istypically connected to
HP_PRSNT _x# and a pull-up resistor, with the common node
connected to the PRSNT2# signal(s) at the slot.

If the associated Hot Plug-capable Transparent downstream Port
instead connects directly to adevice, and Hot Plug signals (such
as HP_PERST _x#) are used, pull HP_MRL_x# Low to enable
the automatic Hot Plug output sequencing following switch Reset
(PEX_PERST# or Hot Reset) de-assertion. Otherwise, if Hot Plug
signals are not used, pull HP_MRL_x# High, to hold the Hot
Plug outputs in their inactive states.

When HP_MRL_X# is enabled and the input is sampled

High on a powered slot, REFCLK to the slot is automatically
disconnected and the slot power is automatically turned Off,
asillustrated in Figure 10-3, “Hot Plug Automatic Power-Down
Sequence”

Notes: HP_MRL_X# isinternally de-bounced, but must
remain stable for at least 10 ms. HP_MRL_X#, if enabled,
is not de-bounced when sampled immediately after reset.

Although thisisan 1/0O signal, itslogical operation isinput.
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Table 3-4. Parallel Hot Plug Signals? for Ports D, C, B, A — 40 Balls (Cont.)

Signal Name

Type

Location

Description

HP_PERST [D, C, B, AJ#

110

AM33, C31,
AGI10, AM31

Hot Plug Reset Outputs (4 Balls)

Active-Low Slot Control Logic output that is used to reset the slot.
When the Slot Capability register Power Controller Present bit
(Downstream Ports, offset 7Ch[1]) is Set, the HP_PERST _x# output
state can be controlled by software, using the Slot Control register
Power Controller Control bit (Downstream Ports, offset 80h[10]).

Note:  Although thisisan 1/O signal, itslogical operation
isoutput.

HP_PRSNT_[D, C, B, AJ#

110

AC28, J26,
AM2, AG24

Hot Plug PRSNT 2# I nputs (4 Balls)

Active-Low Slot Control Logic input that connects to the
dot’'s PRSNT2# signal, which on the add-in board connects
to the lot’'s PRSNT1# signal, which istypically grounded
on the motherboard. A changein the HP_PRSNT _x# input stateis
latched in the Slot Status register Presence Detect Changed bit
(Downstream Ports, offset 80h[19]), and the state change can assert
an interrupt to notify the Host of board presence or absence.
When the following conditions exist:
¢ HP_PRSNT_x#isnot masked (Slot Control register Presence
Detect Changed Enable bit (Downstream Ports, offset 80h[3],
is Set), and
« Slot Control register Hot Plug Interrupt Enable bit
(Downstream Ports, offset 80h[5]) is Set,

aninterrupt (MSI, INTx Message, or PEX_INTA# and/or
VSx_PEX_INTA# output, all mutually exclusive, on a per-Port
basis) can be generated.

Notes: HP_PRSNT x# isinternally de-bounced, but must remain
stable for at least 10 ms.

Although thisisan 1/0 signal, itslogical operation isinput.
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Hot Plug Signals

Table 3-4. Parallel Hot Plug Signals? for Ports D, C, B, A — 40 Balls (Cont.)

Signal Name

Type

Location

Description

HP_PWREN_[D, C, B, A]

110
PD

AB26, D31,
AL2, AG23

Hot Plug Power Enable Outputs (4 Balls)

Active-High Slot Control Logic output that controls the slot power
state. When this output is High, power is enabled to the slot.
Enabled when the Slot Capability register Power Controller
Present bit (Downstream Ports, offset 7Ch[1]) is Set.
When software turns the slot’s Power Controller On or Off
(Slot Control register Power Controller Control bit (Downstream
Ports, offset 80h[10])), a Command Completed interrupt can be
generated to notify the Host that the command has been executed.
When the following conditions exist:
¢ Slot Control register Command Completed Interrupt Enable
bit is not masked (Downstream Ports, offset 80h[4], is Set),
and
« Slot Control register Hot Plug Interrupt Enable bit
(Downstream Ports, offset 80h[5]) is Set,

aninterrupt (MSI, INTx Message, or PEX_INTA# and/or

V Sx_PEX_INTA# output, all mutually exclusive, on a per-Port
basis) can be generated to the Host.

When HP_MRL_x# is enabled (Slot Capability register

MRL Sensor Present bit (Downstream Ports, offset 7Ch[2]) is Set),
HP_MRL_x# input assertion enables Hot Plug output sequencing
to turn On the slot’s power, by asserting HP_PWREN_x after reset,
asillustrated in Figure 10-2, “Hot Plug Outputs When Power
Controller Present and Power Controller Control Bits Are Cleared,”
or under software control.

Notes: HP_PWREN x polarity isinverted with respect to
HP_PWRENX# functionality in PLX ExpressLane Gen 1 switches.

Although thisisan 1/0O signal, its logical operation is output.

HP_PWRFLT [D, C, B, Al#

110

AL34, B33,
AA7, AP32

Hot Plug Power Fault I nputs (4 Balls)

Active-Low Slot Control Logic input that, when asserted Low,
indicates that the slot’s external Power Controller detected
apower fault on one or more supply rails.

Enabled when the Slot Capability register Power Controller
Present bit (Downstream Ports, offset 7Ch[1]) is Set, and input
assertion statusis latched in the Slot Status register Power Fault
Detected bit (Downstream Ports, offset 80h[17]).

When the following conditions exist:

e HP_PWRFLT_x#isnot masked (Slot Control register
Power Fault Detector Enable bit (Downstream Ports,
offset 80h[1]) is Set), and

« Slot Control register Hot Plug Interrupt Enable bit
(Downstream Ports, offset 80h[5]) is Set,

aninterrupt (MSI, INTx Message, or PEX_INTA# and/or
V Sx_PEX_INTA# output, all mutually exclusive, on a per-Port
basis) can be generated, to notify the Host of a power fault.

Notes: If HP_PWREN x and HP_CLKEN_x# are not used,
HP_PWRFLT_x# can be used as a general-purpose input with
status reflected in the Slot Status register Power Fault Detected

bit (Downstream Ports, offset 80h[17]), provided that the Slot
Capability register Power Controller Present bit (Downstream Ports,
offset 7Ch[1]) is Set.

Although thisisan 1/0O signal, itslogical operation isinput.
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Table 3-4. Parallel Hot Plug Signals@ for Ports D, C, B, A — 40 Balls (Cont.)

Signal Name

Type

Location

Description

HP_PWR_GOOD_[D, C, B, A]

110
PD

AH28, T25,
AA10, AH7

Hot Plug Power Good Inputs (4 Balls)

Active-High (default) input that, when enabled (default), causes
the Slot Control Logic to delay HP_CLKEN_x# output assertion
to turn On REFCLK to the slot, until HP_PWR_GOOD_x input
is asserted to indicate that the installed modul€e’s power supplies
are active and stable.

Signa polarity can be changed to Active-Low, by programming
the seriadl EEPROM to Set the Port’'sHP_PWR_GOOD_x
Active-Low Enable hit (offset F70h[6]). Polarity must not

be changed by 12C, because that is too slow for initialization.
HP_PWR_GOOD_x is disabled when the Port’s HPC Tpepv field
(offset F70h[4:3]) is programmed to a value other than 00b, to
cause HP_CLKEN_x# output assertion to follow HP_PWREN_x
assertion, by afixed delay (128, 256, or 512 ms).

Note:  Although thisisan 1/O signal, its logical operation isinput.

HP_PWRLED_[D, C, B, AJ#

110

AL31, P27,
AK3, AN31

Hot Plug Power LED Outputs (4 Balls)

Active-Low Slot Control Logic output that is used to drive the
Power Indicator. This output is asserted Low to turn On (illuminate)
the LED.
Enabled when the Slot Capability register Power Indicator Present
bit (Downstream Ports, offset 7Ch[4]) is Set, and controlled
by the Slot Control register Power Indicator Control field
(Downstream Ports, offset 80h[9:8]). When software writes to the
Power Indicator Control field, aCommand Completed interrupt can
be generated to notify the Host that the command has been executed.
When the following conditions exist:
« Slot Capability register Power Indicator Present bit
(Downstream Ports, offset 7Ch[4]) is Set, and
« Slot Control register Command Completed Interrupt Enable
bit is not masked (Downstream Ports, offset 80h[4], is Set),
and
« Slot Control register Hot Plug Interrupt Enable bit
(Downstream Ports, offset 80h[5]) is Set,

aninterrupt (MSI, INTx Message, or PEX_INTA# and/or
V Sx_PEX_INTA# output, all mutually exclusive, on a per-Port
basis) can be generated to the Host.

If HP_PWRLED_x# are used, each requires an external
current-limiting resistor.

Note:  Although thisisan 1/O signal, itslogical operation
isoutput.

a. If Hot Plug outputs (including HP_PERST x#) are used and HP_MRL_x# input is not used, pull HP_MRL_x#
input Low so that Hot Plug outputs (including HP_PERST _x#) will properly sequenceif the serial EEPROM
isblank or missing. Default register values enable HP_MRL_x#, which must then be asserted to cause Hot Plug
outputs to toggle (for example, to de-assert HP_PERST x# and assert HP_PWRLED_x#).
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3.4.2.2

Hot Plug Signals

Serial Hot Plug Signals

Transparent downstream Ports can implement Hot Plug, by using externa 12C 1/0 Expanders
(one 16-pin Maxim MAX7311, NXP PCA9555, or TI PCA9555 per slot —or— one 40-pin NXP
PCA9698 per two slots). All Portsimplementing Serial Hot Plug can concurrently use either type of 1/0
Expander (16- or 40-pin). The Serial Hot Plug Controller queries each 1/0O Expander for its Device ID.

40-Pin 12C 1/0 Expanders implement Device ID, and 16-pin 1/0 Expanders do not. If the device
responds to the PEX 8625's Device ID query, the Serial Hot Plug Controller assumes that the 1/0
Expander is a 40-pin device. The query can be disabled, by Setting the Power M anagement Hot Plug
User Configuration register 40-Pin I/O Expander Scan Disable bit (offset F70h[17]).

Table 3-4 defines the three signa balls that support Serial Hot Plug. Additionaly, the PEX 8625

supports external Serial Hot Plug signals on the external 12C 1/O Expanders. (Refer to Section 10.9.2,
“External 12C 1/O Expander Parts Selection and Pin Definition.”)

These signals are active only for Serial Hot Plug-capable Ports configured at start-up. For further details
regarding Hot Plug, refer to Chapter 10, “Hot Plug Support.”

Table 3-5. Serial Hot Plug Signals — 3 Balls

Signal Name Type Location Description

12C_SCL1

12C Serial Clock Linefor Serial Hot Plug Support

12C Clock source. Used with the external 12C 1/O Expander,
and must be bused to each 1/0 Expander’s Clock (SCL) pin.

In combination with 12C_SDA1, forms the PEX 8625
12C Master interface.

oD AM32

12C_SCL 1 requiresan external pull-up resistor.

12C_SDA1

12C Serial Data Output for Serial Hot Plug Support

Transmits and receives 12C data. Used with the external 12C 1/0
Expander, and must be bused to each 1/0O Expander’s Data
oD AF26 | (SDA) pin.

In combination with 12C_SCL 1, forms the PEX 8625
12C Master interface.
12C_SDA1 requiresan external pull-up resistor.

SHPC_INT#

Serial Hot Plug Controller Interrupt I nput

Active-Low interrupt input from external 1C1/0 Expanders.

Used only by Serial Hot Plug-capable Transparent downstream Ports.
The I/O Expander asserts its INT# output whenever any of itsinputs
change state, and de-assertsits INT# output when the corresponding
Input Port Data register (that changed state) is read. When the
SHPC_INT# Interrupt input (connected to the INT# output of al I/O
Expanders) is asserted, the 12C Master interface begins reading the
Input Port registers of all I/0O Expanders, and copies the values to
110 L11 the appropriate bits in the corresponding Port’s Slot Status register
PU (Downstream Ports, offset 80h). The 12C Master interface halts

the reading of 1/O Expander registers when the SHPC_INT#

input de-asserts.

If used, SHPC_INT# requires an external pull-up resistor.

Notes: By default, SHPC_INT# isinternally de-bounced,

but must remain stable for at least 10 ms. Internal de-bouncing
can be disabled, by Setting the Port’s Serial Hot Plug INTx
De-Bounce Disable bit (offset F70h[ 18]).

Although thisisan 1/0 signal, itslogical operation isinput.
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3.4.3 Serial EEPROM Signals

The PEX 8625 includes four signals for interfacing to a serial EEPROM, defined in Table 3-6.
For information regarding serial EEPROM use, refer to Chapter 6, “ Serial EEPROM Controller.”

Table 3-6. Serial EEPROM Signals — 4 Balls

Signal Name Type Location Description
1/0 Active-L ow Serial EEPROM Chip Select Output
EE_CS# R28 o ) ) ) o
PU Note:  Although thisisan I/O signal, itslogical operation is output.
EE DI (0] N28 PEX 8625 Output to Serial EEPROM Data I nput
PEX 8625 I nput from Serial EEPROM Data Output
EE_DO :;8 T26 Should be pulled High to VDD25.

Note:  Although thisisan I/O signal, itslogical operation isinput.

Serial EEPROM Clock Frequency Output

Programmable, by way of the Serial EEPROM Clock Frequency
register EepFreq[2:0] field (Base mode — Port O, except if Port Oisa
Legacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 268h[2:0]), to the following:

1/0 e 1 MHz (default)

EE_SK T27 1.98 MHz

e 5MHz

e 9.62MHz

e 125MHz

e 156 MHz

e 17.86 MHz

Note:  Although thisisan I/O signal, itslogical operation is output.
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3.4.4

Strapping Signals

Strapping Signals
The PEX 8625 Strapping signals, defined in Table 3-7, Set the configuration of upstream Port and
NT Port assignment, Link width, and various setup and test modes.

Internal pull-up and pull-down resistors are used to Set the default configuration; if the PEX 8625
configuration must be changed from the default, external pull-up and/or pull-down resistors can be
connected. External resistors are not required unless the Strapping signals:

* Must beinverted from the default logic state, —or—

» Are connected to circuit traces (the internal resistors are relatively weak, and may not be strong
enough to hold circuit traces to the default input states)

After a Fundamental Reset, the Link Capability, VS0 Upstream, and Port Configuration registers
capture ball status. Strapping ball Configuration data can be changed by writing new data to these
registers from the Management Port and/or serial EEPROM. 12C can aso change Strapping ball
Configuration data; however, the STRAP_|2C_CFG_EN# input should be Low, to prevent linkup and
Host enumeration. Then, when 12C programming is compl ete, 12C should lastly Set the Configuration
Release register Initiate Configuration bit (Port 0, offset 3ACh[0]), to enable linkup and allow
subsequent Host enumeration.

Table 3-7. Strapping Signals — 47 Balls

Signal Name Type Location Description

Factory Test Only (2 Balls)

STRAP_DEBUG_SEL[1:0] I AN2, AN3 Pull or tie Low to VSS (GND). Optionaly, thisinput can remain

PD unconnected, because the internal pull-down resistor holds the
input Low.

Factory Test Only

STRAP_FAST_BRINGUP# ' AP31 Must be pulled or tied High to VDD25. This input can remain

PU unconnected, because the internal pull-up resistor holds the
input High.

Compatibility Enable for Non-Compliant Gen 1 Endpoints

When STRAP_G1_COMPATIBLE# ispulled or tied High to
VDD25, the Data Rate Identifier symbal in the TS Ordered-Sets
always advertises support for both the Gen 2 data rate and
Autonomous Change.

When STRAP_G1_COMPATIBLE# ispulled or tied Low to VSS
(GND), and the Link training sequence fails during the Configuration
state, the next time the Link Training and Status State Machine

STRAP_G1 COMPATIBLE# AK1 (LTSSM) exitsthe Detect state, TS Ordered-Sets advertise only the

PU Gen 1 data rate, and no Autonomous Change support. The LTSSM
then continues to toggle between Gen 1 and Gen 2 advertisement
every time it exits the Detect state.

Notes: Thisfeature should be enabled only if a non-compliant
device will not linkup if these Data Rate | dentifier bits are Set.

Normally, thisinput should be pulled or tied High to VDD25.
Optionally, thisinput can remain unconnected, because
the internal pull-up resistor holds the input High.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
Copyright © 2013 by PLX Technology, Inc. All Rights Reserved 33




Signal Ball Description

Table 3-7. Strapping Signals — 47 Balls (Cont.)
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Signal Name

Type

Location

Description

STRAP_|2C_CFG_EN#

AK4

12C Bus Configuration Enable

Enables or disables the 12C Bus for initial device configuration
prior to Link training.

Base Mode

L = Enables 12C Busfor initial device configuration. The serial
EEPROM is loaded after the PEX 8625 comes out of reset.

After 12C writes a 1 to the Configur ation Release register Initiate
Configuration bit (Port O, offset 3ACh[0]), all Ports come up at the
same time.

Note:  12C protocol (bitstream) must be used for thisinitialization
and delayed linkup feature (not SVIBus protocol).

H = Disables 12C Bus for initial device configuration. The
Configuration Release register Initiate Configuration bit is Set
by hardware immediately after the PEX 8625 comes out of reset.
After the serial EEPROM load finishes, all Ports come up at the
same time.

Virtual Switch Mode

STRAP_I12C_CFG_EN# isused in tandem with
STRAP_NT_ENABLE# and STRAP_NT_UPSTRM_PORTSELO
in Virtual Switch mode. For details, refer to Table 3-8, which
illustrates the relationship between the three signals.

STRAP_NT_ENABLE#

110

E4

Base Mode
Enable NT Mode

Active-Low input that enables and disables NT mode.
The STRAP_VS MODE[2:0] inputs must be Low for NT mode.

STRAP_NT_ENABLE# can be overridden by serial EEPROM and/or
12C programming of the VSO Upstream register NT Enable bit

(Port O, except if Port OisalLegacy NT Port, then this register exists
inthe NT Port Virtual Interface, offset 360h[13]). If the register is
programmed by serial EEPROM and/or 12C, that must bethe

first serial EEPROM entry, or thefirst register written by 12C,
with one exception. (Refer to thefirst Note.)

Software can enable or disable NT mode, by writing to the

VS0 Upstream register, if the Debug Control register Hardware/
Software Configuration Mode Control bit (Port O, except if Port 0
isaLegacy NT Port, then thisregister existsinthe NT Port Virtua
Interface, offset 350h[9]) is aready Set. The mode will change,
following subsequent Hot Reset (or DL_Down condition) at the
PEX 8625's upstream Port.

L = EnablesNT mode
H = Disables NT mode (default, if input is not connected)

Notes: |f STRAP_NT_ENABLE#is pulled or tied High to VDD25,
and software enables NT mode by Setting the VS0 Upstream register
NT Enable bit, this register Write must be preceded by a Write that
programs the NT Port Virtual Interface PCI Class Code register
(offset 08h) to the default value for NT mode, 068000h (Other
Bridge Device).

Although thisisan 1/O signal, its logical operation isinput.
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Table 3-7. Strapping Signals — 47 Balls (Cont.)

Strapping Signals

Signal Name

Type

Location

Description

STRAP_NT_ENABLE#

1/0

E4

Virtual Switch Mode

Enable M anagement Port

Active-Low input that enables and disables the Management
Port. The Management Port is an upstream Port in

one of thevirtual switches, and is designated by the
STRAP_UPSTRM_PORTSEL [4:0] input Setting, and

the Management Port Control register Active Management
Port field (Port 0, accessible through the Management Port and
Redundant Management Port, offset 354h[4:0]) value.

STRAP_NT_ENABLE# can be overridden by the serial
EEPROM value for the register’s Active Management Port
Enable bit (offset 354h[5]).

12C or SMBus can enable or disable the Active M anagement
Port, by writing to the M anagement Port Control register.

If I2C programs the Management Port Control register, the
STRAP_I12C_CFG_EN# input can be pulled or tied Low to VSS
(GND), to delay linkup and Host enumeration until 12C initialization
iscomplete. After 12C initialization is complete, 12C (and not SMBus)
must then Set the Configuration Release register Initiate
Configuration bit (Port 0, offset 3ACh[0]).

Software can enable or disable the Management Port, by writing
through the Management Port, to the M anagement Port
Control register.

Table 3-8 helps to further illustrate the Virtual Switch
mode relationship between STRAP_NT_ENABLE#,
STRAP_NT_UPSTRM_PORTSELO, and STRAP_12C_CFG_EN#.

L = Enables the Management Port
H = Disables the Management Port

Note: Although thisisan I/O signal, itslogical operation isinput.
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Signal Name Type Location

Description

STRAP_NT_P2P_EN# AL4

Base Mode Only
NT PCI-to-PCI Bridge Enable

Note: If NT modeisenabled (STRAP_NT_ENABLE#=L,

or the VSO Upstream register NT Enable bit (Port 0, except if Port O
isaLegacy NT Port, then this register existsin the NT Port Virtual
Interface, offset 360h[ 13]) is Set), thisinput should be pulled or tied
Low to VSS(GND), unless the NT PCI-to-PCI bridge between

the internal Virtual PCI Bus and the NT Port Virtual Interface must
be disabled for software compatibility to earlier NT mode switches.

If NT mode is not enabled, optionally, thisinput can remain
unconnected, because the internal pull-up resistor holdsthe
input High.

Allowsthe NT function to be logically placed on the internal
Virtua PCI Bus, or behind the PCI-to-PCI bridge for that Port.

Thisinput maps to the Debug Control register NT P2P Enable
bit (Port 0, except if Port 0 isaLegacy NT Port, then this register
existsinthe NT Port Virtual Interface, offset 350h[14]).
Thissignal and its corresponding register bit must not be toggled
at runtime.

L = Enables NT PCI-to-PCI bridge mode, if NT mode
is enabled (pulled down to Ground (VSS))

H = Disables NT PCl-to-PCI bridge mode, if NT mode
is enabled (default; the PEX 8625 isin Legacy NT mode,
if NT modeis enabled) (pulled up to VDD25)
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Table 3-7. Strapping Signals — 47 Balls (Cont.)

Strapping Signals

Signal Name

Type

Location

Description

STRAP_NT_UPSTRM_PORTSEL

[4:0]

[4:1]:

[O]:
1/0

E31, BS,
E5, A5, A4

Base Mode
Select Upstream Non-Transparent Port (5 Balls)
Select any Port to be the upstream NT Port.

STRAP_NT_UPSTRM_PORTSEL [4:0] can be overridden by

the serial EEPROM value for the VSO Upstream register NT Port
field (Port O, except if Port OisaLegacy NT Port, then this register
existsinthe NT Port Virtual Interface, offset 360h[12:8],
respectively). If the VSO Upstream register is programmed by
serial EEPROM, that must be the first serial EEPROM entry.

I2C can select a Port to be the upstream NT Port, by writing to the

VS0 Upstream register. If 1C programs the VSO Upstream register
(to change the strapped configuration for the upstream Port,

NT Port, and/or NT mode), 12C must program this register first.

The STRAP_12C_CFG_EN# input can be pulled or tied Low to VSS

(GND), to delay linkup and Host enumeration until 12C initialization
is complete. After 12C initialization is complete, 12C (and not SMBus)

must then Set the Configuration Release register Initiate
Configuration bit (Port 0, offset 3ACh[0]).

Software can change which Port is configured to be the NT Port,

by writing to the VSO Upstream register, if the Debug Control
register Hardware/ Software Configuration Mode Control bit (Port O,
except if Port OisaLlegacy NT Port, then this register existsin the
NT Port Virtual Interface, offset 350n[9]) is already Set.

Refer to Section 14.9, “Port Programmability,” for further details.

LLLLL =PortO
LLLLH =Port 12
LLLHL = Port 22

LLLHH = Port 32
LLHLL = Port 4
LLHLH =Port 5
LLHHL = Port 6
LLHHH = Port 7
LHLLL =Port 8
LHLLH =Port 9
LHLHL = Port 10
LHLHH = Port 11

LHHLL = Port 12
LHHLH = Port 13
LHHHL = Port 14
LHHHH = Port 15
HLLLL = Port 16
HLLLH = Port 17
HLLHL = Port 18
HLLHH = Port 19
HLHLL = Port 20
HLHLH = Port 21
HLHHL = Port 22
HLHHH = Port 23

a. Portsl,2,and 3arevalidonlyin 24-Port mode.

In 21-Port mode, these values are reserved.

All other encodings are reserved.

Note: If NT modeisnot used (STRAP_NT_ENABLE#=H) and/or
the serial EEPROM and/or 12C programs NT mode (VSO Upstream
register NT Enable bit (Port 0, except if Port O isa Legacy NT Port,
then thisregister existsin the NT Port Virtual Interface,

offset 360h[13], is Set), thereby overriding STRAP_NT_ENABLE#),
these inputs should be pulled or tied Low to VSS(GND), but can
remain unconnected (N/C), in which case the VS0 Upstream register
NT Port field value defaults to the logic level Set by the internal

pull-down resistors, Oh.
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Signal Name Location

Type

Description

[4:1]:

STRAP_NT_UPSTRM_PORTSEL
[4:0]

E31, BS,

[0]:
1/0

E5, A5, A4

Virtual Switch Mode
Management Port Initialization (5 Balls)

In Virtual Switch mode, the STRAP_NT_UPSTRM_PORTSEL [4:1]
balls are Don’t Care, and can be pulled or tied Low to VSS (GND),
or optionally, can remain unconnected. If the Management

Port is not enabled (STRAP_NT_ENABLE#=H),
STRAP_NT_UPSTRM_PORTSELO isalso Don't Care, and

can be pulled or tied Low to VSS (GND), or optionally, can

remain unconnected.

If the Management Port is enabled (STRAP_NT_ENABLE#=L),
STRAP_NT_UPSTRM_PORTSELO is used to control Bring-Up
Options 1 and 2:
» Option 1-STRAP_NT_UPSTRM_PORTSELO=L. After
the serial EEPROM (if present) isloaded, the Management
Port comes up first, to configure the PEX 8625. When
the Management Port has completed its configuration,
Management Port software and/or the serial EEPROM (not
I2C nor SMBuUs) must Set the Configur ation Release register
Initiate Configuration bit (Port 0, accessible through the
Management Port, offset 3ACh[Q]), to release the hold that
is preventing the remaining Links from coming up.
* Option 2—STRAP_NT_UPSTRM_PORTSELO=H.
After the serial EEPROM (if present) is loaded, all Ports
come up concurrently (provided that the seriadl EEPROM
does not Clear the Initiate Configuration bit).

STRAP_NT_UPSTRM_PORTSEL [4:0] can be overridden by the
seriadl EEPROM value for the M anagement Port Control register
Active Management Port Enable bit (Port 0, accessible through the
Management Port and Redundant Management Port, offset 354h[5]).
Table 3-8 helps to further illustrate the Virtual Switch mode
relationship between STRAP_NT_UPSTRM_PORTSELO and
STRAP_12C_CFG_EN#, aswell as STRAP_NT_ENABLE#

Notes: If in Virtual Switch mode, the Management Port is not
enabled and/or the serial EEPROM disables the Management Port
(Active Management Port Enable bit is Cleared, thereby overriding
STRAP_NT_ENABLE#), these inputs should be pulled or tied Low to
VSS (GND), but optionally can remain unconnected (N/C), in which
case the Management Port Control register Active Management Port
field value defaults to the logic level Set by the internal pull-down
resistors, Oh.

Ports 1, 2, and 3 are valid only in 24-Port mode.
In 21-Port mode, these values are reserved.

STRAP_PLL_BYPASS# AK34

Factory Test Only
Pull or tie High to VDD25, or optionally can remain unconnected.

AN33

2-12-

STRAP_PROBE_MODE#

Factory Test Only
Pull or tie High to VDD25, or optionally can remain unconnected.
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Strapping Signals

Signal Name Type Location Description
Factory Test Only (2 Balls)
STRAP_RESERVEDI[1:0] ' G12, H9 These inputs must be strapped to 11b (HH), and can remain
- PU unconnected (N/C), because the internal resistors Set the
correct value.
Factory Test Only (2 Balls)
STRAP RESERVED[32] l H15, H14 These inputs must be strapped to 01b (L H) STRAP_RESER\/ED3
- PD can remain unconnected (N/C), because the internal resistor
Sets the correct value (0).
> AZ0 21-Port Mode
STRAP_RESERVED|28, 27, 25, | e o | Factory Test Only (6 Balls)
20, 8, 6] PD D30, B3 | Theseinputs should be unconnected (N/C), and are pulled or tied
Low to VSS (GND) by awesak internal pull-down resistor.
£ A%D 24-Port Mode
STRAP_RESERVEDI[28, 27, 24, | ANé4 Bé Factory Test Only (6 Balls)
20,8, 6] PD D30 B3 | Theseinputs should be unconnected (N/C), and are pulled or tied
' Low to VSS (GND) by awesak internal pull-down resistor.
Factory Test Only
STRAP_RESERVED16 | AG27 o
Must be tied directly to Ground (VSS).
| Factory Test Only
STRAP_RESERVED17# C34 o i )
PU Pull or tie High to VDD25, or optionally can remain unconnected.
| Factory Test Only
STRAF_SERDES MODE_EN:# PU AKS3 Pull or tie High to VDD25, or optionally can remain unconnected.
System M anagement Bus Enable
| L = Enables SMBus Slave protocol on the I2C_SCLO
STRAP_SMBUS EN# PU Y9 and 12C_SDAO 2-wire bus

H = Enables I2C Slave protocol onthel2C_SCLO
and 12C_SDAO 2-wire bus
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Table 3-7. Strapping Signals — 47 Balls (Cont.)

Signal Name Type ‘ Location ‘ Description

Note: The STRAP_STNO_PORTCFG[ 1:0] Strapping ball values indicate whether the PEX 8625 is operating in 21- or 24-Port mode:

« 21-Port mode — STRAP_STNO_PORTCFG[1:0]=LH
« 24-Port mode — STRAP_STNO_PORTCFG[1:0]=LL

21-Port Mode Only

Strapping Signal to Select Port Configuration for Station O
(Number of Enabled Ports (1), and Maximum Number
of Lanesfor the Port)

| Defines the enabled Port Numbers and their Link widths,
STRAP_STNO_PORTCFGO PD AN34 | for Station 0. Programs the Port Configur ation register

Port Configuration for Sation 0 bit (Base mode — Port O, except if
Port OisalLegacy NT Port, then this register existsin the NT Port
Virtua Interface; Virtual Switch mode — Port 0, accessible through
the Management Port, offset 300h[0]) default value.

H=x4

24-Port Mode Only

Strapping Signal to Select Port Configuration for Station O
(Number of Enabled Ports (4), and Maximum Number
of Lanesfor Each Specific Port)

Defines the enabled Port Numbers and their Link widths,

for Station 0. Programs the Port Configur ation register

1/0 Port Configuration for Sation 0 bit (Base mode — Port O, except if
STRAP_STNO_PORTCFG1 PD AL30 Port Oisalegacy NT Port, then thisregister existsin the NT Port
Virtua Interface; Virtual Switch mode — Port 0, accessible through

the Management Port, offset 300h[1]) default value.

Thissignal must be pulled Low, or optionally, can remain
unconnected (N/C), because the internal resistor pullsthe
input L ow.

L =x1,x1, x1, x1

Strapping Signal to Select Port Configuration for Station 1
(Number of Enabled Ports (4), and Maximum Number
of Lanesfor Each Specific Port)

Defines the enabled Port Numbers and their Link widths,
110 for Station 1. Programs the Port Configur ation register
STRAP_STN1 PORTCFG1 PD = Port Configuration for Sation 1 bit (Base mode — Port 0, except if
Port Oisalegacy NT Port, then thisregister existsin the NT Port
Virtua Interface; Virtual Switch mode — Port O, accessible through

the Management Port, offset 300h[3]) default value.
L =x1,x1, x1,x1

Strapping Signal to Select Port Configuration for Station 2
(Number of Enabled Ports (4), and Maximum Number
of Lanesfor Each Specific Port)

Defines the enabled Port Numbers and their Link widths,
| for Station 2. Programs the Port Configur ation register
STRAP_STN2_PORTCFG1 PD B30 Port Configuration for Sation 2 bit (Base mode — Port 0, except if
Port Oisalegacy NT Port, then this register existsin the NT Port
Virtua Interface; Virtual Switch mode — Port 0, accessible through

the Management Port, offset 300h[5]) default value.
L =x1, x1, x1, x1
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Signal Name Type Location Description

Strapping Signal to Select Port Configuration for Station 3
(Number of Enabled Ports (4), and Maximum Number
of Lanesfor Each Specific Port)

Defines the enabled Port Numbers and their Link widths,
| for Station 3. Programs the Port Configur ation register
STRAP_STN3_PORTCFG1 PD c2 Port Configuration for Sation 3 bit (Base mode — Port 0, except if
Port Oisalegacy NT Port, then this register existsin the NT Port
Virtua Interface; Virtual Switch mode — Port O, accessible through

the Management Port, offset 300h[7]) default value.
L =x1, x1, x1, x1

Strapping Signal to Select Port Configuration for Station 4
(Number of Enabled Ports (4), and Maximum Number
of Lanesfor Each Specific Port)

Defines the enabled Port Numbers and their Link widths,
| for Station 4. Programs the Port Configur ation register
STRAP_STN4_PORTCFG1 PD AP30 Port Configuration for Sation 4 bit (Base mode — Port 0, except if
Port Oisalegacy NT Port, then thisregister existsin the NT Port
Virtua Interface; Virtual Switch mode — Port O, accessible through

the Management Port, offset 300h[9]) default value.
L =x1, x1, x1,x1

Strapping Signal to Select Port Configuration for Station 5
(Number of Enabled Ports (4), and Maximum Number
of Lanesfor Each Specific Port)

Defines the enabled Port Numbers and their Link widths,
| for Station 5. Programs the Port Configur ation register
STRAP_STN5_PORTCFG1 PD AN30 Port Configuration for Sation 5 bit (Base mode — Port 0, except if
Port OisaLegacy NT Port, then this register existsin the NT Port
Virtua Interface; Virtual Switch mode — Port 0, accessible through

the Management Port, offset 300h[11]) default value.
L =x1, x1, x1, x1
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Signal Name Location

Type

Description

I AK2,ALL,
AP4, AN4,
AM1

STRAP_TESTMODE[4:0]

Test Mode Selects (5 Balls)

The STRAP_TESTMODE[4:0] value defines GPIO[3:1] (21-Port
mode only), GPIO[42:24], and PEX_PORT_GOODx#

signal functionality following a Fundamental Reset. GPIO[3:1] (21-
Port mode only), GPIO[42:24], and PEX_PORT_GOODx#

signal functionality can also be programmed by serial EEPROM, 12C,
and/or software.

LHLHH (01011b or 0Bh)

« PEX_PORT_GOODx# and GPIO[3:1] (21-Port mode only)
default to the PORT_GOOD function

e GPIO[42:24] are inputs, with values reflected in the
GPIO 24 _42 Input Data register (Base mode — Port 0, except
if Port 0isaLlegacy NT Port, then this register existsin the
NT Port Virtual Interface; Virtual Switch mode — Port 0,
accessi ble through the Management Port, offset 620h)

LHHLL (01100b or OCh)

« PEX_PORT_GOODx# and GPIO[3:1] (21-Port mode only)
default to GPIO inputs, with valuesreflected in the GPIO 0_23
Input Data register (Base mode — Port 0, except if Port Oisa
Legacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 61Ch)

e GPIQ[42:24] default to the Serial Hot Plug PERST#
output function

LHHLH (01101b or ODh)

« PEX_PORT_GOODx# and GPIO[3:1] (21-Port mode only)
default to the PORT_GOOD function

e GPIQ[42:24] default to the Serial Hot Plug PERST#
output function

LHHHH (01111b or OFh)

« PEX_PORT_GOODx# and GPIO[3:1] (21-Port mode only)
default to GPIO inputs, with valuesreflected in the GPIO 0_23
Input Data register

e GPIO[42:24] are inputs, with values reflected in the
GPIO 24 _42 Input Data register

All other encodings are Factory Test Only.
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Strapping Signals

Description

Base Mode

Strapping Signalsto Select Upstream Port (5 Balls)

Select any Port as the upstream Port. These inputs map to the
VS0 Upstream register Upstream Port field (Port 0, except if
Port OisalLegacy NT Port, then this register existsin the

NT Port Virtual Interface, offset 360h[4:0]).

In Base mode, the VSO Upstream register also controls

the enabling or disabling of NT mode, and designation of the
NT Port (if NT mode is enabled). If the VSO Upstream register
is programmed by serial EEPROM and/or 12C, this register must
be programmed first.

If 12C is used to configure the PEX 8625, the

Signal Name Type Location
| AK30,
STRAP_UPSTRM_PORTSEL [4:0] D A31, D34,
E34, E33

LLLLL =PortO
LLLLH = Port 12
LLLHL = Port 22

LLLHH = Port 32
LLHLL = Port 4
LLHLH =Port 5
LLHHL = Port 6
LLHHH = Port 7
LHLLL = Port 8
LHLLH =Port 9
LHLHL = Port 10
LHLHH = Port 11

LHHLL = Port 12
LHHLH = Port 13
LHHHL = Port 14
LHHHH = Port 15
HLLLL = Port 16
HLLLH = Port 17
HLLHL = Port 18
HLLHH = Port 19
HLHLL = Port 20
HLHLH = Port 21
HLHHL = Port 22
HLHHH = Port 23

All other encodings are reserved.

STRAP_I12C_CFG_EN# input can be pulled or tied Low
to VSS (GND), to delay linkup until I2C initialization is
complete. After 12C initialization is complete, 12C (and not

SMBus) must then Set the Configuration Release register
Initiate Configuration bit (Port 0, offset SACh[Q]).

Software can change which Port is configured to be

the upstream Port, by writing to the VSO Upstream register,

if the Debug Control register Hardware/Software Configuration
Mode Control bit (Port 0, except if Port OisalLegacy NT Port,
then this register existsin the NT Port Virtual Interface,

offset 350h[9]) is already Set.

Refer to Section 14.9, “Port Programmability,” for further details.

a. Ports1, 2, and 3 arevalid only in 24-Port mode.
In 21-Port mode, these values are reserved.
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Signal Name

Type

Location

Description

STRAP_UPSTRM_PORTSEL[4:0]

AK30,
A31, D34,
E34, E33

Virtual Switch Mode

Strapping Signalsto Select Management Port (5 Balls)

Select any virtual switch upstream Port as the Management Port.
These inputs map to the Management Port Control register Active
Management Port field (Port 0, accessible through the Management
Port and Redundant Management Port, offset 354h[4:0]).

The Management Port Control register also controls the enabling
or disabling of the Active Management Port, and designation and
enabling of the Redundant Management Port (which is programmed

by Management Port software, serial EEPROM, and/or 12C). The
Active Management Port, the Redundant Management Port, and/or

12C can promote the Redundant Management Port to be the Active
Management Port, by programming the register.

If the STRAP_NT_UPSTRM_PORTSELO input is Low, after

a Fundamental Reset and the serial EEPROM load, only the
Management Port links up. When the Management Port has
completed its configuration of the virtual switches, Management

Port software (and/or the serial EEPROM, but not 12C nor SM Bus)
must Set the Configuration Release register Initiate Configuration
bit (Port 0, accessible through the M anagement Port, offset 3ACh[0]),
to release the hold that is preventing the remaining Links from
coming up. If instead the STRAP_NT_UPSTRM_PORTSELO

input is pulled or tied High to VDD25, al Ports commence Link
training after the serial EEPROM load completes, following

a Fundamental Reset.

If 12C is used to configure the PEX 8625, the
STRAP_12C_CFG_EN# input can be pulled or tied Low
to VSS (GND), to delay linkup until 12C initialization is complete.

After 12C initialization is complete, 12C (and/or the serial EEPROM)
must then Set the Initiate Configuration bit, to enable all Ports to
begin Link training.

LLLLL =PortO
LLLLH = Port 12
LLLHL = Port 22

LLLHH = Port 32
LLHLL = Port 4
LLHLH =Port 5
LLHHL = Port 6
LLHHH = Port 7
LHLLL =Port 8
LHLLH =Port 9
LHLHL = Port 10
LHLHH = Port 11

LHHLL = Port 12
LHHLH = Port 13
LHHHL = Port 14

LHHHH = Port 15
HLLLL = Port 16
HLLLH = Port 17
HLLHL = Port 18
HLLHH = Port 19
HLHLL = Port 20
HLHLH = Port 21
HLHHL = Port 22
HLHHH = Port 23

a. Ports1, 2, and 3 arevalid only in 24-Port
mode. In 21-Port mode, these values

All other encodings are reserved.
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Signal Name

Type

Location

Description

STRAP VS MODE[2:0]

[2]:

[1:0]:
110

D5, C1,D1

Virtual Switch Enable (3 Balls)

Used together, to enable up to eight virtual switches, depending upon
the ball states. The quantity of virtual switches enabled by these
inputsin Virtual Switch mode isreflected in the Virtual Switch
Enable register VSx Enable bits (Base mode — Port 0, except if Port 0
isaLegacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 358h[7:0]).

For Base mode, the STRAP_VS _MODE[2:0] inputs must be

Low. For Virtual Switch mode, the STRAP_VS MODE[2:0] inputs
must be strapped to anon-zero value. If the STRAP_VS MODE[2:0]
inputs are strapped Low to enable Base mode, the serial EEPROM,

12C/SM Bus, and software cannot override the strapsto enable Virtual
Switch mode. Similarly, if the STRAP_VS MODE[2:0] inputs are
strapped to anon-zero value to enable Virtual Switch mode, the serial

EEPROM, 12C/SM Bus, and software cannot override the straps
to enable Base mode. However, in Virtua Switch mode, the serial

EEPROM, 12C/SM Bus, and/or software can change the Virtua
Switch Table, including the quantity of enabled virtual switches.
(Refer to Section 5.5.3, “Virtual Switch Table.”)

If a design must support both Base mode and Virtual Switch mode,
without changing the STRAP_VS _MODE[2:0] input values, strap the
STRAP_VS MODE[2:0] inputs to anon-zero value. Then, if Base

mode is needed, the serial EEPROM, 12C/SM Bus, and/or software
can assign all Portsto VS0 (with no Ports assigned to other
virtual switches).

The STRAP_VS _MODE[2:0] inputs must be Low for NT mode.

Base Mode

Pull or tie Low to VSS (GND), or optionally, these inputs can remain
unconnected (N/C), because the internal pull-down resistors Set the
default valueto LLL.

LLL (000b) = Single switch (default, no virtual switches)

Virtual Switch Mode

LLH (001b) = Two virtual switches— VS0 and VS1

LHL (010b) = Threevirtual switches—V S0, VSL, and VS2

LHH (011b) = Four virtual switches— VS0, VS1, VS2, and VS3
HLL (100b) = Fivevirtual switches—V S0, VS, VS2, VS3, and V4
HLH (101b) = Six virtual switches—V S0, VS1, VS2, VS3,

V4, and VS5

HHL (110b) or HHH (111b) = Eight virtual switches—V S0, VS1,
VS2,VS3,V$4, VS5, VSG, and VS7

The default Port configuration assignments for virtual switches
arelisted in Table 4-1.

Note: InVirtual Switch mode, serial EEPROM, 12C/SVIBus and
software can change the virtual switch configuration, but must not
change from Base mode to Virtual Switch mode, nor vice-versa.
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Table 3-8 describes the Virtual Switch mode operation for the Strapping options.
Table 3-8. Operation for Strapping Options — Virtual Switch Mode?

(Active Management Port Enable)

Actions

STRAP_NT_ENABLE#

STRAP_I2C_CFG_EN#
STRAP_NT_UPSTRM_PORTSELO

After the seriadl EEPROM load is complete, hardware Sets the Configuration Release
register Initiate Configuration bit (Port 0, accessible through the Management Port,

H L H offset 3ACh[0]), and all Ports come up at the same time (provided that the serial
EEPROM does not Clear the Initiate Configuration bit). (The Active Management Port
is disabled here))

After the seriadl EEPROM load is complete, only the Management Port comes up,

H L L and Management Port software (and/or the serial EEPROM, but not 12C nor SMBus) Setsthe
Configuration Release register Initiate Configuration bit, and then all other Ports come up.

After the seriad EEPROM load is complete, hardware Sets the Configuration Release
H H X register Initiate Configuration bit, and all Ports come up at the same time
(provided that the seriadl EEPROM does not Clear the Initiate Configuration bit).

The serial EEPROM is loaded after the PEX 8625 comes out of reset. After 12C
L X X (or the serial EEPROM) Sets the Configur ation Release register Initiate Configuration
bit, al Ports come up at the same time.

a. Xis“Don't Care”
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JTAG Interface Signals

JTAG Interface Signals

The PEX 8625 includes five signals for performing Joint Test Action Group (JTAG) boundary scan,
defined in Table 3-9. If JTAG is not used, these signals can remain unconnected (N/C), because the
internal pull-down resistors provide termination for the inputs.

The JTAG interface is described in Section 17.8, “ JTAG Interface.”

Table 3-9. JTAG Interface Signals — 5 Balls

Signal Name

Type Location Description

JTAG_TCK

JTAG Test Clock I nput

|
PD L10 JTAG Test Access Port (TAP) Controller clock source. Freguency can
be from 0 to 15 MHz.

JTAG_TDI

| K9 JTAG Test Data I nput
PD Serial input to the JTAG TAP Controller, for test instructions and data.

JTAG_TDO

JTAG Test Data Output
Serial output from the JTAG TAP Controller test instructions and data.

JTAG_TMS

| a1l JTAG Test Mode Select
PD Input decoded by the JTAG TAP Contraller, to control test operations.

JTAG_TRST#

JTAG Test Reset

Active-Low input used to reset the Test Access Port.

When JTAG functionality is not used, the JTAG_TRST# input should
be driven Low, or pulled Low to VSS (GND) through a 1.5K resistor,

| to place the JTAG TAP Controller into the Test-Logic-Reset state, which
PD D3 disables the test logic and enables standard logic operation.
Alternatively, if JTAG_TRST# input is High, the JTAG TAP Controller
can be placed into the Test-Logic-Reset state by initializing the JTAG
TAP Controller’s I nstruction register to contain the IDCODE instruction,
or by holding the JTAG_TMS input High for at least five rising edges
of the JTAG_TCK input.
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3.4.6
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1°C/SMBus Slave Interface Signals

Table 3-10 defines the five signals that support the 12C/SMBus Slave interface. For further details, refer
to Chapter 7, “12C/SMBus Slave Interface Operation.”

Table 3-10. 12C/SMBus Slave Interface Signals — 5 Balls

Signal Name

Type

Location

Description

12C_ADDR[2:0]

110

P7,B4,C4

12C/SM Bus Slave Address Bits 2 through 0 | nputs (3 Balls)

Used to define the default value of the three least significant bits of the

PEX 8625 I2C/SMBuUS 7-hit Slave address, which is programmablein the
12C Configuration register Save Address field (Base mode — Port 0, except
if Port OisalLegacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the Management
Port, offset 294h[2:0]). If 12C or SMBuUSs is used, 12C_ADDR[2:0] should be
strapped to a unicue address, to avoid an address conflict with any other 12C/
SMBus devices (on the same 12C BuySMBuUs segment) that have the upper
four bits of their 7-hit 12C/SMBus Slave address also defined as value 0011b.

If the STRAP_SMBUS_EN# input (of which itsinverse value defines the
default value of the SM Bus Configuration register SVIBus Enable bit (Base
mode — Port O, except if Port 0 isaLegacy NT Port, then this register exists
inthe NT Port Virtual Interface; Virtual Switch mode — Port 0, accessible
through the Management Port, offset 2C8h[0])) is Low, to enable SMBus
protocol as default, the 12C_ADDR?2 input defines the same default value for
two register bits— bit 2 of the Slave address (offset 294h[2]), and the SMBus
Configuration register ARP Disable bit (offset 2C8h[8]). Specifically, if the
STRAP_SMBUS EN# input is Low (to enable SMBus protocol as default):

e If thel2C_ADDR2 input is Low, to enable Address Resolution
Protocol (ARP) as default, the ARP Disable bit default valueis 0,
and bit 2 of the 12C Configuration register Save Address field
defaultsto avalue of 0. In this configuration, the upper five bits
of the 7-bit Slave address default to value 00110b.

e If thel2C_ADDR2 input is High, to disable ARP as default, the ARP
Disable bit default value is 1, and bit 2 of thel 2C Configuration
register Save Address field defaults to avalue of 1. In this
configuration, the upper five bits of the 7-bit Slave address default
to value 00111b.

Theinternal pull-up resistors cause the |I2C_ADDR([2:0] inputs to default to

HHH (111b). If the 12C/SMBus Slave address must be changed to a different
value, add pull-down resistors, to force the appropriate 12C_ADDR[2:0]
inputsto alogic Low state, and the Address bits that are to be logic High
can be pulled High, or optionally, can remain unconnected. However, if the
12C_ADDR[2:0] inputs that are logic High are connected to circuit traces,
external pull-up resistors are recommended, because the internal pull-up
resistors might not be strong enough to hold the input(s) High.

Note:  Although thisisan I/O signal, itslogical operation isinput.
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Table 3-10. 12C/SMBus Slave Interface Signals — 5 Balls

Signal Name

Type

Location

Description

12C_SCLO

oD

L8

12C/SMBus Serial Clock Line

12C/SMBus bidirectional Clock line. Data on the 12C Bus can be transferred
at rates of up to 100 kbit/s (Standard mode).

12C_SCL O requiresan external pull-up resistor.

Note: ThePEX 8625 12C/SMBus Save Interface can stretch the Low period

of the 12C/SMBus clock while a simultaneous in-band Request that also
targets PEX 8625 registers is being processed.

12C_SDAO

oD

N8

12C/SMBus Serial Data /O

Transmits and receives 12C/SMBus data during 12C/SMBUS accesses
to PEX 8625 registers.

12C_SDAO requires an external pull-up resistor.

3.4.7 Device-Specific Signals
Table 3-11 defines the Device-Specific signals — signals that are unique to the PEX 8625.

Table 3-11. Device-Specific Signals — 68 Balls

Signal Name Type Location Description

Fatal Error Output (8 Balls)

FATAL_ERR# isused in Base mode, and in Virtual Switch

maode for V0.

VSx_FATAL_ERR# are used only in Virtual Switch mode
FATAL_ERR# o B31 (one per each additional virtual switch — Virtual Switches 7

through 1, respectively).

FATAL_ERR# and/or VSx_FATAL_ERR# are asserted Low

when a Fatal error is detected in the PEX 8625 and the following

conditions exist (all the same conditions that are required

to send a Fatal Error Message to the Host):

« Specific error is defined as Fatal in the Uncorrectable
Error Severity register (offset FCOh), and

VS7_FATAL_ERR# M26, « Reporting of the specific error condition is enabled,
VS6_FATAL_ERR# D32, not masked by the corresponding bit of the Uncor rectable
VS5 FATAL_ERR# C32, Error Mask register (offset FBCh), and
V4 FATAL_ERR# (0] C33, « Device Control register Fatal Error Reporting Enable
VS3 FATAL_ERR# AD24, bit (offset 70h[2]) —or— PCI Command register SERR#
VS2_FATAL_ERR# AD26, Enable bit (offset 04h[8]) is Set
VSL_FATAL_ERR# AD27 The Device Status register Fatal Error Detected bit

(offset 70n[18]) is Set, and the specific error is flagged

inthe Uncorrectable Error Statusregister (offset FB8h).
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name Type Location Description

21-Port Mode Only

Programmable General-Purpose /0 (3 Balls)

GPIO[3:1] function as general -purpose inputs, interrupt inputs,
or general-purpose outputs, as outlined below.

General-Purpose | nputs

For GPIO[3:1] signasthat are configured as general-purpose
inputs (by STRAP_TESTMODE[4:0] signal strapping, sampled
at Fundamental reset, with values 01111b or 01100b), or by
subsequent programming (by serial EEPROM, 12C, and/or
software) of the appropriate GP1O 0_9 Direction Control
register Direction Control bit(s) (Base mode — Port 0, except if

1/0 Port Oisalegacy NT Port, then thisregister existsinthe NT Port
GPIO[3:1] PU W10, AA8, M10 | virtua Interface; Virtual Switch mode — Port 0, accessible

through the Management Port, offset 600h) values, input states
arereflected inthe GPIO 0_23 I nput Data register (Base mode —
Port 0, except if Port 0isaLegacy NT Port, then this register
existsin the NT Port Virtua Interface; Virtual Switch mode —
Port 0, accessible through the Management Port, offset 61Ch).
Inputs can be internally de-bounced, by setting the corresponding
GPIO 0_23 Input De-Bounce register bits (Base mode — Port O,
except if Port OisaLegacy NT Port, then thisregister existsin the
NT Port Virtual Interface; Virtual Switch mode — Port 0,
accessible through the Management Port, offset 614h).
De-bouncing is disabled, by default; if de-bouncing is enabled,
an input must be stable for approximately 1.3 msto be latched.

Continued...
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Table 3-11.

Device-Specific Signals

Device-Specific Signals — 68 Balls (Cont.)

Signal Name Type Location

Description

110

GPIO[3:1] oU

W10, AA8, M10

21-Port Mode Only Continued...
Interrupt Inputs

For GPIO[3:1] signalsthat are configured as Interrupt inputs
inthe GPIO 0_9 Direction Control register Direction Control
bit(s) (Base mode — Port 0, except if Port 0 isaLegacy NT Port,
then thisregister existsin the NT Port Virtual Interface; Virtual
Switch mode — Port 0, accessible through the Management Port,
offset 600h), input states are reflected in the GPIO 0_23
Interrupt Statusregister (Base mode—Port O, except if Port Ois
alegacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 634h), provided that the corresponding
GPIO 0_23 Interrupt Mask register bits are not masked (Base
mode — Port 0, except if Port 0isaLegacy NT Port, then this
register existsin the NT Port Virtua Interface; Virtual Switch
mode — Port 0, accessible through the Management Port,

offset 63Ch). A GPIO 0_23 Interrupt Statusregister bitis
Cleared when the corresponding Input signal is de-asserted
(High or Low, depending upon the polarity defined in the
corresponding bit inthe GPIO 0_23 Interrupt Polarity register
(Base mode — Port 0, except if Port OisalLegacy NT Port, then
this register existsin the NT Port Virtual Interface; Virtual
Switch mode — Port 0, accessible through the Management Port,
offset 62Ch).

Inputs can be internally de-bounced, by setting the corresponding
GPIO 0_23 Input De-Bounce register bits (Base mode — Port 0,
except if Port OisaLegacy NT Port, then thisregister existsin the
NT Port Virtual Interface; Virtual Switch mode — Port O,
accessible through the Management Port, offset 614h).
De-bouncing is disabled, by default; if de-bouncing is enabled,
an input must be stable for approximately 1.3 msto be latched.

Interrupt polarity (Active-High or Active-Low) isindividually
programmablein the GPIO 0_23 Interrupt Polarity register.

Interrupt generation can be selectively masked in the GPIO 0_23
Interrupt Mask register (Base mode— Port 0, except if Port Oisa
Legacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 63Ch). If aGPIO 0_23 Interrupt
Mask register bit is Set, aread of the corresponding Status bit in
the GPIO 0_23 Interrupt Statusregister returns avalue of 0.

Continued...
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name Type Location Description

21-Port Mode Only Continued...

General-Purpose Outputs

For GPIO[3:1] signasthat are configured as general-purpose
outputsin the GPIO 0_9 Direction Control register Direction
Control hit(s) (Base mode— Port 0, except if Port Oisal egacy
NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode— Port 0, accessible through the
Management Port, offset 600h), output states are controlled by
the corresponding bit valuesin the GPIO 0_23 Output Data
register (Base mode — Port 0, except if Port 0 isaLegacy

NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 624h).

“PORT_GOOD” Function — Virtual Switch Mode Only

In Virtual Switch mode, if GPIO[3:1] functionality is configured
to be “PORT_GOOD” (such asby STRAP_TESTMODE[4:0]

values 01011b or 01101b, or by serial EEPROM and/or I2C),

0 these GPIO signals do not function as PORT_GOOD, because
GPIO[3:1] ' W10, AA8, M10 | there are no corresponding Ports 3 through 1. GPIO[3:1] can

PU function as GPIO or as Interrupt inputs, if configured accordingly.

By default, GPIO[3:1] are unassigned; they are not
associated to virtual switch Ports nor to the Management
Port, until Management Port software, serial EEPROM,

and/or 12C/SMBus Sets the Virtual Switch GPIO Update
register VS GPIOs Update hit (Port 0, accessible through
the Management Port, offset 64Ch[0]), to complete the
gnment of individual PEX_PORT_GOODx# and
GPIO[3:1] signalsto specific virtual switches

(after software, serial EEPROM, and/or 12C/SMBuUs
configures functionality in the GPI O registers (Port O,
accessible through the Management Port, offsets 600h,
604h, 608h, 614h, 61Ch, and 624h), and assigns the signals
to virtual switches, by programming the VSx GPIO_PG
0_23 Assignment register(s) (Port 0, accessible through the
Management Port, offsets 650h through 66Ch). Individual
GPIO[3:1] signal assignments must be mutually exclusive
among virtual switches.

Continued...
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

GPIO[3:1]

110
PU

W10, AA8, M10

“PORT_GOOD” Function — Virtual Switch Mode Only
(Cont.)

The 24 bitsin each VSx GPIO_PG 0_23 Assignment

register correspond to the three GPIO[3:1] and

21 PEX_PORT_GOOQODx# signals, respectively, by number.
(Refer to the PEX_PORT_GOOD[23:4, 0]# signal description,
for specifics regarding those signals. Refer to the register, for
signal-to-bit mapping.) Setting a bit in one of the eight registers
gnsthe signal to the virtual switch indicated by the register
name. Because any GPIO[3:1] signal must not be assigned to
more than one virtual switch, each of the 24 bits can be Set
exclusively in only one of the eight registers. A maximum of
12 GPIO[3:1] and PEX_PORT_GOODXx# signals can be assigned
to any one virtual switch. After theVSx GPIO_PG 0 23
Assignment register(s) are programmed, the actual assignments
do not take effect, until Management Port software, serial
EEPROM, and/or 1°C Setsthe Virtual Switch GPIO Update
register VS GPIOs Update bit (Port O, accessible through the
Management Port, offset 64Ch[0]).

After the GPIO[3:1] signals are assigned to virtual switches, each
virtual switch can then configure individual GPIO[3:1] signal
functionality, by programming the Virtual Switch GPIO_PG
0_9 Direction Control and/or Virtual Switch GPIO_PG 10 11
Direction Control register(s) (VS Upstream Port(s), offsets A34h
and A38h, respectively). In these registers, the GPIO[3:1] signals
are virtualized, and the bit numbers do not correspond to specific
signal names.

Software can determine how many and which GPIO[3:1]
signals are assigned to a unique virtual switch, by reading the
Virtual Switch GPIO_PG 0_11 Availability register Number
of GPIO_PGs Available field (VS Upstream Port(s),

offset ASCh[3:0]). Virtual switch software does not determine
which of the actual GPIO[3:1] signalsare assigned to the virtual
switch. The bit numbering is relative within the context

of each virtua switch.

Note: The Virtual Switch GPIO_PG 0_11 Availability register
Number of GPIO_PGs Available field value includes the
PEX_PORT_GOOQODx# assignments, as well GPIO[ 3:1]
assignmentsto each virtual switch. The Virtual Switch Host may
not immediately determine whether an assigned virtual GP1O
signal connects to one of the PEX_PORT_GOODx# signals,

or to one of the GPIO[ 3:1] signals (which cannot function as
PORT_GOOQOD). Therefore, if PORT_GOOD functionality is
required, GPIO[ 3:1] should not be unconditionally assigned

to a virtual switch, without a protocol established by the system
designer. For example, GPIO[ 3:1] assignment to virtual switches
could be delayed until after PEX_PORT_GOODx# signal
assignments are compl ete; then, when GPIO[ 3:1] are
subsequently assigned, the incremented value of the Number of
GPIO_PGs Available field and the highest bit numbersin the
VS GPIO registers would correspond to GPIO[3:1] signals.
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name Type Location Description

General-Purpose 1/0 (19 Balls)

Default functionality is determined at Fundamental Reset;
however, functionality can be switched by programming

the GPI O registers using serial EEPROM, 12C, and/or software.

GPIO[42:24] provide GPIO input functionality, by default,
when the STRAP_TESTMODE[4:0] signal values sampled
at Fundamental Reset (PEX_PERST# and/or VSx_PERST#
input de-assertion) are either value 01011b or 01111b (0Bh
or OFh, respectively).

Alternatively, when the STRAP_TESTMODE[4:0] signals
sampled at Fundamental Reset are either value 01100b

or 01101b (OCh or ODh, respectively), GPIO[42:24]
function as Serial Hot Plug PERST# Reset outputs (similar
to HP_PERST _x# outputs), by default, for corresponding
Ports that include an external 12C I/O Expander. If an
external 12C 1/0 Expander is not present for a Port, the
corresponding GPIO[42:24] output remains Low (the Serial
Hot Plug PERST# output for that Port is not de-asserted).

If Serial Hot Plug isimplemented (using external 12C 1/0
Expanders), it is recommended that the GPIO[42:24] signals
E32, G28, C30, be strapped as Serial Hot Plug PERST # Reset outputs and
C3. C5. M7 routed to the dots, rather than using the PERST# outputs
10 L12, P9, AB8, | fromthel2C 1/O Expanders.
GRIO[42:24] PU AAI_BQ?:glgl ';'\{I_l?é Serial Hot Plug Function — Virtual Switch M ode Only
AH23, AK32, In Virtual Switch mode, GPIO[42:24] are associated to virtual
P28, D33 switch Ports or the Management Port, by one of two mechanisms:
1. If GPIO[42:24] are configured by STRAP_TESTMODE[4:0]
signal valuesto function as HP_PERST_x# Reset outputs,
then two of the GPIO[42:24] signals will be assigned to each
virtual switch, as default.

2. If GPIO[42:24] are configured by STRAP_TESTMODE[4:0]
signal valuesto not function as Serial Hot Plug PERST#
Reset outputs, the GPIO[42:24] signals are not associated to
the virtual switches, until Management Port software, serial

EEPROM, and/or 12C/SMBus Setsthe Virtual Switch GPIO
Update register VS GPIOs Update bit (Port 0, accessible
through the Management Port, offset 64Ch[0]), to complete
the assignment of individual GPIOx signalsto specific virtual

switches (after software, serial EEPROM, and/or 12C/SMBuUs
configures functionality in the GPIO Serial Hot Plug-related
registers (Port 0, accessible through the Management Port,
offsets 60Ch, 610h, 618h, 620h, and 628h), and assigns

the signals to virtual switches, by programming the V Sx
GPIO_SHP 0_18 Assignment register(s) (Port 0, accessible
through the Management Port, offsets 670h through 68Ch).

Continued...
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Table 3-11.

Device-Specific Signals

Device-Specific Signals — 68 Balls (Cont.)

Signal Name Location

Type

Description

E32, G28, C30,
C3, C5, M7,
L12, P9, ABS,
AB9, AC9, AM3,
AL3, AG11, AHS,
AH23, AK32,
P28, D33

110

GPI0[42:24] iy

Continued...
Serial Hot Plug Function — Virtual Switch Mode Only (Cont.)

To assign individual GPIO[42:24] signals to specific virtua

switches, Management Port software, serial EEPROM, and/or 12C
can program the VSx GPIO_SHP 0_18 Assignment register(s)
(Port 0, accessible through the Management Port,

offsets 670h through 68Ch, bits[18:0]). Individual GPIO[42:24]
signal assignments must be mutually exclusive among the

virtual switches.

The 19 bhitsin each VSx GPIO_SHP 0_18 Assignment register
correspond to the 19 GPIO signals, in the sequence in which they
are listed. (Refer to the registers, for signal to bit mapping.)
Setting a bit in one of the eight registers assigns the signal to the
virtual switch indicated by the register name. Because any
GPI0O[42:24] signal must not be assigned to more than one virtual
switch, each of the 19 bits can be Set exclusively in only one of
the eight registers. A maximum of eight GPIO[42:24] signals
can be assigned to any one virtual switch. After the V Sx
GPIO_SHP 0_18 Assignment register(s) are programmed, the
actual assignments do not take effect, until Management Port
software, serial EEPROM, and/or 12C Setsthe Virtual Switch

GPIO Update register VS GPIOs Update hit (Port 0, accessible
through the Management Port, offset 64Ch[0]).

After the GPIO[42:24] signals are assigned to virtual switches,
each Virtual Switch Host can then configure individual GPIO
signal functionality, by programming the Virtual Switch
GPIO_SHP 0_9 Direction Control register (VS Upstream
Port(s), offset A58h). In this register, the GPIO[42:24] signals
arevirtualized, and the bit numbers do not correspond to specific
signal names.

Software can determine how many and which GPIO[42:24]
signals are assigned to a unique virtual switch, by reading the
Virtual Switch GPIO_SHP 0_9 Availability register Number
of GPIO_SHPs Available field (VS Upstream Port(s),

offset ASCh[3:0]). Virtual switch software does not determine
which of the actual GPIO[42:24] signals are assigned to the
virtua switch. The register value indicates the quantity of
signals assigned to each virtual switch.
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_INTA#

oD

E3

Interrupt Output (8 Balls)

PEX_INTA#is used in Base mode, and in Virtual Switch mode
for VS0. VSx_PEX_INTA# are used only in Virtual Switch
maode (one per each additional virtual switch — Virtual Switches 7
through 1, respectively).

PEX_INTA# and/or VSx_PEX_INTA# Interrupt output
isenabled if:
¢ INTx Messages are enabled (PCI Command register
Interrupt Disable bit, offset 04h[10], is Cleared), and
MSls are disabled (M Sl Control register MS Enable hit,
offset 48h[16], is Cleared)
* PEX_INTA#output isenabled (ECC Error Check Disable
register Enable PEX_INTA# Ball for x Interrupt bits,
offset 720h[9, 8, 7, 6, 5, and/or 4], are Set)

For Device-Specific (RAM ECC) errors, PEX_INTA# (and not

VS7_PEX_INTA#
VS6_PEX_INTA#
VS5_PEX_INTA#
VS4 PEX_INTA#
VS3_PEX_INTA#
VS2_PEX_INTA#
VSL_PEX_INTA#

oD

K13,
G13,
H13,
J13,
AH24,
AE26,
AC25

VSx_PEX_INTA#) Interrupt output is enabled if:

« Reporting of the specific error condition in the
Device-Specific Error Statusx register bit(s), if not
masked in their corresponding Device-Specific Error
Mask x register bit(s) (Base mode—Port 0, 4, 8, 12, 16,
or 20, except if any of these PortsisalLegacy NT Port,
then the register for that Station existsin the NT Port
Virtud Interface; Virtual Switch mode— Port 0, 4, 8, 12,
16, or 20, accessible through the Management Port,
offsets 700h[19:2], 708h[19:2], 710n[17:0], and/or
718h[17:0] (Status) and offsets 704h[19:2], 70Ch[19:2],
714h[17:0], and/or 71Ch[17:0] (Mask))

Note: Device-Specific (RAM ECC) errors can be signaled
by interrupt, and/or as an Uncorrectable Internal error that
isfatal (Uncorrectable Error Status register Uncorrectable
Internal Error Satus Uncorrectable Error Severity register
Uncorrectable Internal Error Severity bits (offsets FB8h[ 22]
and FCOh[22], respectively, are Set).

The three interrupt mechanisms, listed bel ow, are mutually
exclusive modes of operation, on a per-Port basis,
for al interrupt sources:
¢ Conventional PCl INTx Message generation
« Native MS| transaction generation
¢ Device-Specific PEX_INTA# and/or
V SXx_PEX_INTA# assertion

PEX_INTA# and/or VSx_PEX_INTA# assertion (Low) indicates
that one or more of the following events and/or errors (if not
masked) were detected:

e Link state events

¢ PCI Express Hot Plug events

¢ General-Purpose Input I nterrupt events

« Device-Specific Error conditions

» Device-Specific NT-Link Port events

e NT-Virtual Doorbell events

e NT-Link Doorbell events

« Management Port Doorbell-Generated interrupts

* Management Link Status events

Refer to Section 9.1.1, “Interrupt Sources or Events,” for details.
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Device-Specific Signals

Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_NT_RESET#

(0]

AN32

Base Mode Only
Active-L ow Output Used to Propagate Reset in NT Mode
Pulse widthis 1 us.

PEX_PORT_GOOD[23:4, 0]#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, M9

21-Port Mode Only

Active-Low PCI Express Port Linkup Status Indicator
Outputsfor Ports 23 through 4, and 0 —or—
Programmable General-Purpose /0 (21 Balls)

PEX_PORT_GOODx# function as general-purpose inputs,
interrupt inputs, general-purpose outputs, or asthe PORT_GOOD
function, as outlined below.

If the Port is not enabled, the signal defaults to GPIOXx input
(default value 0).

General-Purpose I nputs

For PEX_PORT_GOODx# signals that are configured as general-
purpose inputs (by STRAP_TESTMODE[4:0] signd strapping,
sampled at Fundamental reset, with values 01111b or 01100b),

or by subsequent programming (by serial EEPROM, 12C, and/or
software) of the appropriate GPIO 0_9 Direction Controal,
GPIO 10_19 Direction Control, and/or GPIO 20_23 Direction
Control register Direction Control bit(s) (Base mode — Port 0,
except if Port OisalLegacy NT Port, then thisregister existsin the
NT Port Virtual Interface; Virtual Switch mode — Port O,

accessi ble through the Management Port, offsets 600h, 604h, and
608h, respectively) values, input states are reflected in the

GPIO 0_23 Input Data register (Base mode — Port O, except if
Port OisalLegacy NT Port, then thisregister existsinthe NT Port
Virtual Interface; Virtual Switch mode — Port 0, accessible
through the Management Port, offset 61Ch). Inputs can be
internally de-bounced, by setting the corresponding GPIO 0_23
Input De-Bounce register bits (Base mode — Port O, except if
Port OisalLegacy NT Port, then thisregister existsinthe NT Port
Virtual Interface; Virtua Switch mode — Port O, accessible
through the Management Port, offset 614h).

De-bouncing is disabled, by default; if de-bouncing is enabled,
an input must be stable for approximately 1.3 msto be latched.

General-Purpose Outputs

For PEX_PORT_GOODx# signals that are configured as general-
purpose outputs in the GPIO 0_9 Direction Control,

GPIO 10_19 Direction Control, and/or GPIO 20_23 Direction
Control register Direction Control bit(s) (Base mode — Port 0O,
except if Port OisalLegacy NT Port, then thisregister existsin the
NT Port Virtual Interface; Virtual Switch mode — Port O,
accessible through the Management Port, offsets 600h, 604h, and
608h, respectively), output states are controlled by the
corresponding bit valuesin the GPI O 0_23 Output Data register
(Base mode — Port 0, except if Port OisalLegacy NT Port, then
thisregister existsinthe NT Port Virtual Interface; Virtua Switch
mode — Port 0, accessible through the Management Port,

offset 624h).

Continued...
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Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_PORT_GOOD[23:4, O]#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, M9

21-Port Mode Only Continued...

Interrupt Inputs

For PEX_PORT_GOODx# signalsthat are configured as Interrupt
inputsin the GPIO 0_9 Direction Control, GPIO 10_19
Direction Control, and/or GPIO 20_23 Direction Control
register Direction Control bit(s) (Base mode — Port O, except if
Port Oisalegacy NT Port, then thisregister existsinthe NT Port
Virtual Interface; Virtual Switch mode — Port O, accessible
through the Management Port, offsets 600h, 604h, and 608h,
respectively), input states are reflected in the GPIO 0_23
Interrupt Status register (Base mode — Port O, except if Port 0is
alegacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 634h). Inputs can be internally
de-bounced, by setting the corresponding GPI1O 0_23 Input
De-Bounce register bits (Base mode — Port 0, except if Port Oisa
Legacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 614h).

De-bouncing is disabled, by default; if de-bouncing is enabled,
an input must be stable for approximately 1.3 msto be latched.

Interrupt polarity (Active-High or Active-Low) isindividually
programmablein the GPIO 0_23 Interrupt Polarity register
(Base mode — Port 0, except if Port Oisalegacy NT Port, then
thisregister existsinthe NT Port Virtual Interface; Virtual Switch
mode — Port 0, accessible through the Management Port,

offset 62Ch).

Interrupt generation can be selectively masked in the GPIO 0_23
Interrupt Mask register (Base mode— Port 0, except if Port Oisa
Legacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 63Ch). If aGPIO 0_23 Interrupt
Mask register bit is Set, aread of the corresponding Status bit in
the GPIO 0_23 Interrupt Statusregister returns avalue of 0.

Continued...
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_PORT_GOOD[23:4, OJ#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, M9

21-Port Mode Only Continued...
PORT_GOOD Function —All Modes

For PEX_PORT_GOODx# signals that correspond to enabled
Ports and are configured for PORT_GOOD functionality

(by STRAP_TESTMODE[4:0] signal strapping sampled at reset
with values 01011b or 01101b), or by subsequent programming
(by serial EEPROM, 12C, and/or software) of the appropriate
GPIO 0_9 Direction Control, GPIO 10_19 Direction Control,
and/or GPI1O 20_23 Direction Control register(s) (Base mode —
Port 0, except if Port 0isaLegacy NT Port, then this register
existsin the NT Port Virtua Interface; Virtual Switch mode —
Port 0, accessible through the Management Port, offsets 600h,
604h, and 608h, respectively) values.

The PEX_PORT_GOODx# output states are not directly available
from asingle register (due to encoded, possibly blinking output);
however, software can determine LANE_GOOD status (Physical
Layer Link status for each Lane) from the Station x L ane Status
registers (Base mode — Port 0, except if Port 0 isalLegacy

NT Port, then this register existsin the NT Port Virtual Interface;
Virtual Switch mode— Port 0, accessible through the M anagement
Port, offsets 330h through 338h). Software can also determine
Maximum Link Width and Supported Link Speeds from the Link
Capability register in each Port (offset 74h[9:4 and 3:0],
respectively), aswell as Negotiated Link Width and

Current Link Speed from the Link Status register in each

Port (offset 78h[25:20 and 19:16], respectively). The Link
Capability and Link Statusregistersinthe NT Port Virtua
Interface follow the NT Port Link Interface configuration,

and contain the same values as the corresponding

NT Port Link Interface registers.

If PORT_GOOD functionality is enabled, but some Ports

are not enabled due to STRAP_STNx_PORTCFGx signal
settings, the PEX_PORT_GOODx# signal s associated

with non-enabled Ports function as GPIO signals.

LED behavior when connected to PEX_PORT_GOODx# signals:
e Off —Link isdown
e On-Linkisup, 5.0 GT/s, dl Lanesare up
¢ Blinking, 0.5 seconds On, 0.5 seconds Off —
Link isup, 5.0 GT/s, reduced Lanes are up
< Blinking, 1.5 seconds On, 0.5 seconds Off —
Link isup, 2.5 GT/s, all Lanes are up
¢ Blinking, 0.5 seconds On, 1.5 seconds Off —
Link isup, 2.5 GT/s, reduced Lanes are up

Continued...
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Signal Name

Type

Location

Description

PEX_PORT_GOOD[23:4, OJ#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25,M8, P8,N7,

P10, M9

21-Port Mode Only Continued...
PORT_GOOD Function —Virtual Switch Mode Only

In Virtual Switch mode, PEX_PORT_GOODx# are
associated to specific Ports, by one of two mechanisms:

If the Management Port is enabled
(STRAP_NT_ENABLE#=L and/or and
STRAP_NT_UPSTRM_PORTSEL0=L, to enablethe option
to delay virtual switch Link training until Management Port
software Sets the Configuration Release register Initiate
Configuration bit (Port 0, accessible through the
Management Port, offset 3ACh[Q])), all
PEX_PORT_GOODx# signals are initially assigned to the
Management Port. In this case, the PEX_PORT_GOODx#
signals are not associated to corresponding Ports in the
virtual switches, until Management Port software, seria

EEPROM, and/or 12C/SMBus Sets the Virtual Switch
GPIO Update register VS GPIOs Update bit (Port O,
accessi ble through the Management Port, offset 64Ch[0]), to
compl ete the assignment of individual
PEX_PORT_GOODx# signals to specific virtual switches

(after software, serial EEPROM, and/or 12C/SMBus
configures functionality in the GPI O registers (Port O,
accessi ble through the Management Port, offsets 600h, 604h,
608h, 614h, 61Ch, and 624h)), and assigns the signalsto
virtual switches, by programming the VSx GPIO_PG 0_23
Assignment register(s) (Port 0, accessible through the
Management Port, offsets 650h through 66Ch).

Therefore, in this mode, the PEX_PORT_GOODx# signals
do not reflect Link status for virtua switch Ports, until

Management Port software, serial EEPROM, and/or 12C/
SMBus completes PEX_PORT_GOODx# initialization, with
one exception —the PEX_PORT_GOODx# signal

that corresponds to the Management Port reflects the
Management Port Link status, provided that PORT_GOOD
functionality is enabled (either as default, with the
STRAP_TESTMODE[4:0] inputs (sampled at
PEX_PERST# de-assertion) programmed to value 0Bh or
0Dh, or by Management Port software, serial EEPROM,

and/or 1°C/SMBus programming the GPIO 0_9 Direction
Control, GPIO 10_19 Direction Control, and/or

GPIO 20 _23 Direction Control register(s) (Port O,

accessi ble through the Management Port, offsets 600h, 604h,
and 608h, respectively)).

If the Management Port is disabled, or if the Management
Port is enabled and STRAP_NT_UPSTRM_PORTSEL 0=H,
to alow al Portsto concurrently linkup after the serial
EEPROM download completes immediately following a
Fundamental Reset, the PEX_PORT_GOODx# signals are
individually associated to corresponding Ports. Therefore,

Continued...
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_PORT_GOOD[23:4, 0]#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, M9

21-Port Mode Only Continued...
PORT_GOOD Function —Virtual Switch Mode Only (Cont.)

the PEX_PORT_GOODx# signals reflect the Link status

of al enabled Ports, provided that PORT_GOOD
functionality is enabled (either as default, with the
STRAP_TESTMODE[4:0] inputs (sampled at PEX_PERST#
de-assertion) programmed to value OBh or ODh, or by

Management Port software, serial EEPROM, and/or 12C/
SMBus programming the GPIO 0_9 Direction Control,
GPIO 10 _19 Direction Control, and/or GPIO 20_23
Direction Control register(s) (Port 0, accessible through the
Management Port, offsets 600h, 604h, and

608h, respectively)).

To assign individual PEX_PORT_GOODx# signals to specific
virtual switches, Management Port software, serial EEPROM,

and/or 12C can program the associated VSx GPIO_PG 0 23
Assignment register(s) (Port 0, accessible through the
Management Port, offsets 650h through 66Ch). Individual
PEX_PORT_GOODx# signal assignments must be mutually
exclusive among the virtual switches.

The 24 bhitsin each VSx GPIO_PG 0_23 Assignment register
correspond to the 21 PEX_PORT_GOOD[23:4, 0]# and three
GPIO[3:1] signals, respectively, by number. (Refer to the
GPIO[3:1] signal description, for specifics regarding those
signals. Refer to the register, for signal-to-bit mapping.) Setting
ahit in one of the eight registers assigns the signal to the virtual
switch indicated by the register name. Because any
PEX_PORT_GOODx# signal must not be assigned to more
than one virtual switch, each of the 24 bits can be Set
exclusively in only one of the eight registers. A maximum of
12 PEX_PORT_GOODx# and GPIO[3:1] signals can be assigned
to any one virtual switch. After theVSx GPIO_PG 0 23
Assignment register(s) are programmed, the actual assignments
do not take effect, until Management Port software, serial

EEPROM, and/or 12C Sets the Virtual Switch GPIO Update
register VS GPIOs Update hit (Port O, accessible through the
Management Port, offset 64Ch[0]).

After the PEX_PORT_GOODx# signals are assigned to

virtual switches, each virtual switch can then configure individual
PEX_PORT_GOODx# signal functionality, by programming

the Virtual Switch GPIO_PG 0_9 Direction Control and/or
Virtual Switch GPIO_PG 10_11 Direction Control register(s)
(VS Upstream Port(s), offsets A34h and A38h, respectively). In
these registers, the PEX_PORT_GOOQODx# signals are virtualized,
and the bit numbers do not correspond to specific signal names.

Software can determine how many and which
PEX_PORT_GOODx# signals are assigned to a unique

virtua switch, by reading the Virtual Switch GPIO_PG 0_11
Availability register Number of GPIO_PGs Available field

(VS Upstream Port(s), offset A3Ch[3:0]). Virtua switch software
does not determine which of the actua PEX_PORT_GOODx#
signals are assigned to the virtual switch. The bit numbering
isrelative within the context of each virtual switch.
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_PORT_GOODI[23:0]#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, W10, AAS,
M10, M9

24-Port Mode Only

Active-Low PCI Express Port Linkup Status Indicator
Outputsfor Ports 23 through 0 —or—
Programmable General-Purpose /0 (24 Balls)

PEX_PORT_GOODx# function as general-purpose inputs,
interrupt inputs, general-purpose outputs, or as the
PORT_GOOD function, as outlined below.

If the Port is not enabled, the signal defaults to GPIOXx input
(default value 0).

General-Purpose | nputs

For PEX_PORT_GOODx# signals that are configured as
general-purpose inputs (by STRAP_TESTMODE[4:0] signal
strapping, sampled at Fundamental reset, with values 01111b or
01100b), or by subsequent programming (by serial EEPROM,

12C, and/or software) of the appropriate GPIO 0_9 Direction
Control, GPIO 10_19 Direction Control, and/or GPIO 20 23
Direction Control register Direction Control bit(s) (Base mode
—Port O, except if Port Oisalegacy NT Port, then this register
existsinthe NT Port Virtua Interface; Virtual Switch mode —
Port 0, accessible through the Management Port, offsets 600h
through 608h, respectively) values, input states are reflected in
the GPIO 0_23 Input Data register (Base mode — Port 0,
except if Port OisaLegacy NT Port, then this register existsin
the NT Port Virtua Interface; Virtual Switch mode — Port O,
accessible through the Management Port, offset 61Ch). Inputs
can beinternally de-bounced, by setting the corresponding
GPIO 0_23 Input De-Bounce register bits (Base mode —

Port 0, except if Port 0isaLegacy NT Port, then this register
existsin the NT Port Virtua Interface; Virtual Switch mode —
Port 0, accessible through the Management Port, offset 614h).

De-bouncing is disabled, by default; if de-bouncing is enabled,
an input must be stable for approximately 1.3 msto be latched.

General-Purpose Outputs

For PEX_PORT_GOODx# signals that are configured as general-
purpose outputs in the GPIO 0_9 Direction Control,

GPIO 10_19 Direction Control, and/or GPIO 20_23 Direction
Control register Direction Control bit(s) (Base mode — Port 0,
except if Port OisaLegacy NT Port, then thisregister existsin the
NT Port Virtual Interface; Virtual Switch mode — Port O,
accessible through the Management Port, offsets 600h through
608h, respectively), output states are controlled by the
corresponding bit valuesin the GPI O 0_23 Output Data register
(Base mode — Port 0, except if Port Oisalegacy NT Port, then
thisregister existsinthe NT Port Virtual Interface; Virtual Switch
mode — Port 0, accessible through the Management Port,

offset 624h).

Continued...
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Device-Specific Signals — 68 Balls (Cont.)

Signal Name Location

Type

Description

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, W10, AAS,
M10, M9

110

PEX_PORT_GOOD[23:0]# iy

24-Port Mode Only Continued...
Interrupt Inputs

For PEX_PORT_GOODx# signalsthat are configured as Interrupt
inputsin the GP1O 0_9 Direction Control, GPIO 10_19
Direction Control, and/or GPIO 20_23 Direction Control
register Direction Control bit(s) (Base mode — Port 0, except if
Port OisalLegacy NT Port, then thisregister existsinthe NT Port
Virtual Interface; Virtua Switch mode — Port O, accessible
through the Management Port, offsets 600h through 608h,
respectively), input states are reflected in the GPIO 0_23
Interrupt Status register (Base mode — Port 0, except if Port Ois
alegacy NT Port, then thisregister existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 634h). Inputs can be internally
de-bounced, by setting the corresponding GPI1O 0_23 Input
De-Bounce register bits (Base mode — Port 0, except if Port Oisa
Legacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 614h).

De-bouncing is disabled, by default; if de-bouncing is enabled,
an input must be stable for approximately 1.3 msto be latched.

Interrupt polarity (Active-High or Active-Low) isindividually
programmablein the GPIO 0_23 Interrupt Polarity register
(Base mode — Port 0, except if Port OisalLegacy NT Port, then
thisregister existsinthe NT Port Virtua Interface; Virtual Switch
maode — Port 0, accessible through the Management Port,

offset 62Ch).

Interrupt generation can be selectively masked in the GPIO 0_23
Interrupt Mask register (Base mode— Port 0, except if Port Oisa
Legacy NT Port, then this register existsin the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 63Ch). If aGPIO 0_23 Interrupt
Mask register bit is Set, aread of the corresponding Status bit in
the GPIO 0_23 Interrupt Statusregister returns a value of 0.

Continued...
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_PORT_GOOD[23:0]#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, W10, AAS,
M10, M9

24-Port Mode Only Continued...

PORT_GOOD Function —All Modes

For PEX_PORT_GOODx# signals that correspond to enabled
Ports and are configured for PORT_GOOD functionality

(by STRAP_TESTMODE[4:0] signal strapping sampled at reset
with values 01011b or 01101b), or by subsequent programming
(by serial EEPROM, 12C, and/or software) of the appropriate
GPIO 0_9 Direction Control, GPIO 10_19 Direction Control,
and/or GP1O 20_23 Direction Control register (Base mode —
Port 0, except if Port 0isaLegacy NT Port, then this register
existsin the NT Port Virtua Interface; Virtual Switch mode —
Port 0, accessible through the Management Port, offsets 600h
through 608h, respectively) values. The output states are not
directly available from a single register (due to encoded, possibly
blinking output); however, software can determine LANE_GOOD
status (Physical Layer Link status for each Lane) from the
Station x L ane Status registers (Base mode — Port 0, except if
Port OisalLegacy NT Port, then thisregister existsinthe NT Port
Virtud Interface; Virtual Switch mode — Port 0, accessible
through the Management Port, offsets 330h through 338h).
Software can aso determine Maximum Link Width and
Supported Link Speedsfrom the Link Capability register in each
Port (offset 74h[9:4 and 3:0], respectively), aswell as Negotiated
Link Width and Current Link Speed from the Link Status
register in each Port (offset 78h[25:20 and 19:16], respectively).
The Link Capability and Link Statusregistersin the

NT Port Virtual Interface follow the NT Port Link Interface
configuration, and contain the same values as the corresponding
NT Port Link Interface registers.

If PORT_GOOD functionality is enabled, but some Ports

are not enabled due to STRAP_STNx_PORTCFGx signal
settings, the PEX_PORT_GOODx# signals associated

with non-enabled Ports function as GPIO signals.

LED behavior when connected to PEX_PORT_GOODx# signals:
¢ Off —Link isdown
e On-Linkisup, 5.0 GT/s, dl Lanesare up
¢ Blinking, 0.5 seconds On, 0.5 seconds Off —
Link isup, 5.0 GT/s, reduced Lanes are up
¢ Blinking, 1.5 seconds On, 0.5 seconds Off —
Link isup, 2.5 GT/s, all Lanes are up
¢ Blinking, 0.5 seconds On, 1.5 seconds Off —
Link isup, 2.5 GT/s, reduced Lanes are up

Continued...
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Device-Specific Signals

Signal Name

Type

Location

Description

PEX_PORT_GOOD[23:0]#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25,M8, P8,N7,

P10, W10, AAS,
M10, M9

24-Port Mode Only Continued...
PORT_GOOD Function — Virtual Switch Mode Only

In Virtual Switch mode, PEX_PORT_GOODx# are associ ated
to specific Ports, by one of two mechanisms:

1

If the Management Port is enabled
(STRAP_NT_ENABLE#=L and/or and
STRAP_NT_UPSTRM_PORTSEL0=L, to enablethe option
to delay virtual switch Link training until Management Port
software Sets the Configuration Release register Initiate
Configuration bit (Port 0, accessible through the
Management Port, offset 3ACh[Q])), al
PEX_PORT_GOODx# signals are initially assigned to the
Management Port. In this case, the PEX_PORT_GOODx#
signals are not associated to corresponding Ports in the
virtual switches, until Management Port software, seria

EEPROM, and/or 12C/SMBus Sets the Virtual Switch
GPIO Update register VS GPIOs Update hit (Port 0,
accessi ble through the Management Port, offset 64Ch[0]),
to compl ete the assignment of individual
PEX_PORT_GOODx# signals to specific virtual switches

(after software, serial EEPROM, and/or 12C/SMBus
configures functionality in the GPI O registers (Port 0,
accessi ble through the Management Port, offsets 600h, 604h,
608h, 614h, 61Ch, and 624h)), and assigns the signalsto
virtual switches, by programming the VSx GPIO_PG 0_23
Assignment register(s) (Port O, accessible through the
Management Port, offsets 650h through 66Ch).

Therefore, in this mode, the PEX_PORT_GOOQODx# signals
do not reflect Link status for virtual switch Ports, until

Management Port software, serial EEPROM, and/or 12C/
SMBus completes PEX_PORT_GOODx# initialization,
with one exception — the PEX_PORT_GOODx# signal

that corresponds to the Management Port reflects the
Management Port Link status, provided that PORT_GOOD
functionality is enabled (either as default, with the
STRAP_TESTMODE[4:0] inputs (sampled at
PEX_PERST# de-assertion) programmed to value 0Bh or
0Dh, or by Management Port software, serial EEPROM,

and/or 12C/SMBus programming the GPIO 0_9 Direction
Control, GPIO 10_19 Direction Control, and/or

GPIO 20 _23 Direction Control register (Port 0, accessible
through the Management Port, offsets 600h through 608h,
respectively)).

If the Management Port is disabled, or if the Management
Port is enabled and STRAP_NT_UPSTRM_PORTSEL 0=H,
to alow al Portsto concurrently linkup after the serial
EEPROM download completes immediately following a
Fundamental Reset, the PEX_PORT_GOODx# signals are
individually associated to corresponding Ports. Therefore,

Continued...
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Device-Specific Signals — 68 Balls (Cont.)

Signal Name

Type

Location

Description

PEX_PORT_GOOD[23:0]#

110
PU

H11, K12, J9, J11,
N10, N9, D2,
AF22, AF24,
AB25, AA27,
AA28, AB24,
AB28, AA26,

AA25, M8, P8,N7,

P10, W10, AAS,
M10, M9

24-Port Mode Only Continued...
PORT_GOOD Function —Virtual Switch Mode Only (Cont.)

the PEX_PORT_GOODx# signals reflect the Link status

of al enabled Ports, provided that PORT_GOQOD
functionality is enabled (either as default, with the
STRAP_TESTMODE[4:0] inputs (sampled at PEX_PERST#
de-assertion) programmed to value OBh or ODh, or by

Management Port software, serial EEPROM, and/or 12C/
SMBus programming the GPIO 0_9 Direction Control,
GPIO 10 _19 Direction Control, and/or GPIO 20_23
Direction Control register (Port O, accessible through the
Management Port, offsets 600h through 608h, respectively)).

To assign individual PEX_PORT_GOODx# signals to specific
virtual switches, Management Port software, serial EEPROM,

and/or 12C can program the associated VSx GPIO_PG 0 23
Assignment register(s) (Port 0, accessible through the
Management Port, offsets 650h through 66Ch). Individual
PEX_PORT_GOODx# signal assignments must be mutually
exclusive among the virtual switches.

The 24 bitsin each VSx GPIO_PG 0_23 Assignment register
correspond to the 24 PEX_PORT_GOODx# signals, respectively,
by number. Setting a bit in one of the eight registers assigns the
signal to the virtual switch indicated by the register name.
Because any PEX_PORT_GOODx# signal must not be assigned
to more than one virtual switch, each of the 24 bits can be Set
exclusively in only one of the eight registers. A maximum of
12 PEX_PORT_GOODx# signals can be assigned to any one
virtua switch. After the VSx GPIO_PG 0_23 Assignment
register(s) are programmed, the actual assignments do not take
effect, until Management Port software, serial EEPROM, and/or

12C Setsthe Virtual Switch GPIO Update register VSGPIOs
Update bit (Port 0, accessible through the Management Port,
offset 64Ch[Q]).

After the PEX_PORT_GOODx# signals are assighed to

virtual switches, each virtual switch can then configure individual
PEX_PORT_GOODx# signal functionality, by programming the
Virtual Switch GPIO_PG 0_9 Direction Control and/or
Virtual Switch GPIO_PG 10_11 Direction Control registers
(V'S Upstream Port(s), offsets A34h and A38h, respectively). In
these registers, the PEX_PORT_GOODx# signals are virtualized,
and the bit numbers do not correspond to specific signal names.

Software can determine how many and which
PEX_PORT_GOODx# signals are assigned to a unique

virtua switch, by reading the Virtual Switch GPIO_PG 0_11
Availability register Number of GPIO_PGs Available field

(VS Upstream Port(s), offset A3Ch[3:0]). Virtua switch software
does not determine which of the actual PEX_PORT_GOODx#
signals are assigned to the virtua switch. The bit numbering
isrelative within the context of each virtual switch.
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Table 3-11. Device-Specific Signals — 68 Balls (Cont.)

Signal Name Type Location Description
Virtual Switch Fundamental Reset (8 Balls)
Fundamental Reset signal for Virtual
VS7 PERST# D4 Switches 7 through 0, respectively.
- ’ Used in Virtua Switch mode, to cause a Fundamental Reset
VS6_PERST# K11, (PERST#) (one per virtual switch).
VS5_PERST# 912, (Refer to Section 5.2, “Resets — Virtual Switch Mode,”
VS4 PERST# 110 H12, for further details.)
xi—giiiz PU ﬁfgg Notes: Although these are I/O signals, their logical operation
— ’ in Virtual Switch mode isinput.
VS1 PERST# AM34, . N .
VSO PERST# AL33 _The PEX_F_’ERST #dignal, defined in Table 3-3, is the Reset
- input used in Base mode.
In Base mode, the VSK_PERST# inputs must be pulled
or tied High.
3.4.8 External Resistor Signals
Table 3-12. External Resistor Signals — 24 Balls
Signal Name Type Location Description
External Resistor Balls (12 Balls)
F10, K6, J29, One pair per SerDes block (paired with the “B” signal).
REXT A[11:0] A U29, AF6, V6, Must attach a 1.43K Q 1% resistor between

F17, F25, AJ25, each REXT_A and REXT_B pair.
AF29, AJ18, ALY Do not connect to any other signal, power,

nor ground.
External Resistor Balls (12 Balls)
G10, K7, 328, One pair per SerDes block (paired with the “A” signal).
REXT B[11:0] A u28, AF7, V7, Must attach a 1.43K Q 1% resistor between

G17,G25 AH25, | each REXT_A and REXT_B pair.

AF28, AH18, AK9 | b5 not connect to any other signal, power,
nor ground.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
Copyright © 2013 by PLX Technology, Inc. All Rights Reserved 67



Signal Ball Description PLX Technology, Inc.

3.4.9 No Connect Signals

Caution: Do not connect these ballsto board electrical paths.
These balls are internally connected to the device.

Table 3-13. No Connect Signals — 334 Balls

Signal Name Type Location Description

A7,A8, A9, All, A12, A13, Al4, Al15, Al6,
A18, A19, A20, A22, A23, A24, A26, A27,
A28, B7,B8, B9, B11, B12, B13, B14, B15,

B16, B18, B19, B20, B22, B23, B24, B26, B27,

B28, D7, D8, D9, D11, D12, D13, D14, D15,

D16, D18, D19, D20, D22, D23, D24, D26,
D27,D28, E7, ES8, E9, E11, E12, E13, E14, E15,

E16, E18, E19, E20, E22, E23, E24, E26, E27,

E28, F1, F2, F4, F5, F9, F18, F26, F30, F31,
F33, F34, G1, G2, G4, G5, G9, G18, G26, G30,
G31, G33, G34, H1, H2, H4, H5, H10, H17,
H25, H30, H31, H33, H34, J6, J7, J27, K1, K2,
K4, K5, K8, K28, K29, K30, K31, K33, K34,
L1,L2 L4,L5L30,L31, L33 L34, M1, M2,
M4, M5, M30, M31, M33, M 34, P30, P31, P33,

P34, R1, R2, R4, R5, R30, R31, R33, R34, T1,

T2, T4, T5, T30, T31, T33, T34, U1, U2, U4,
U5, U6, U7, U27,V8, V28, V29, V30, V31,

V33, V34, W1, W2, W4, W5, W9, W30, W31, 21-Port Mode

W33, W34,Y1,Y2 Y4,Y5, Y30, Y31, Y33,

Y34, AA1, AA2, AA4, AA5, ACL, AC2, AC4, | No Connect (325 Balls)

AC5, AC30, AC31, AC33, AC34, AD1, AD2,

AD4, AD5, AD30, AD31, AD33, AD34, AE1,
AE2, AE4, AE5, AE6, AE7, AE24, AE28,
AE29, AE30, AE31, AE33, AE34, AF8, AF25,
AF27, AG1, AG2, AG4, AG5, AG18, AG25,
AG30, AG31, AG33, AG34, AH1, AH2, AH4,
AH5, AH17, AH26, AH30, AH31, AH33,
AH34, AJl, AJ2, AJ, A5, AJ9, AJl7, AJ26,
AJ30, AJ31, AJ33, AJ34, AK10, AK11, AK12,
AK13, AK14, AK15, AK16, AK17, AK18,
AK19, AK20, AK21, AK22, AK23, AK 24,
AK26, AK27, AK28, AL10, AL11, AL12,
AL13, AL14, AL15, AL16, AL17, AL1S,
AL19, AL20, AL21, AL22, AL23, AL24,
AL26, AL27, AL28, AN10, AN11, AN12,
AN13, AN14, AN15, AN16, AN17, AN18S,
AN19, AN20, AN21, AN22, AN23, AN24,
AN26, AN27, AN28, AP10, AP11, AP12,
AP13, AP14, AP15, AP16, AP17, AP18,
AP19, AP20, AP21, AP22, AP23, AP24,
AP26, AP27, AP28

N/C Reserved
Do not connect these balls to board
eectrical paths.
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Table 3-13. No Connect Signals — 334 Balls (Cont.)

No Connect Signals

Signal Name

Type

Location

Description

N/C

Reserved

A7,A8, A9, All, A12, A13, Al4, Al5, Al6,
A18, A19, A20, A22, A23, A24, A26, A27,
A28, B7,B8, B9, B11, B12, B13, B14, B15,

B16, B18, B19, B20, B22, B23, B24, B26, B27,

B28, D7, D8, D9, D11, D12, D13, D14, D15,

D16, D18, D19, D20, D22, D23, D24, D26,
D27,D28, E7, E8, ES, E11, E12, E13, E14, E15,

E16, E18, E19, E20, E22, E23, E24, E26, E27,

E28, F1, F2, F4, F5, F9, F18, F26, F30, F31,
F33, F34, G1, G2, G4, G5, G9, G18, G26, G30,
G31, G33, G34, H1, H2, H4, H5, H10, H17,
H25, H30, H31, H33, H34, J6, J7, J27, K1, K2,
K4, K5, K8, K28, K29, K30, K31, K33, K34,
L1,L2 L4, L5 L30,L31 L33 L34, M1, M2,
M4, M5, M30, M31, M33, M34, P30, P31, P33,

P34, R1, R2, R4, R5, R30, R31, R33, R34, T1,

T2, T4, T5, T30, T31, T33, T34, U1, U2, U4,
U5, U6, U7, U27,V8,V28,V29,V30, V31,

V33, V34, W1, W2, W4, W5, W9, W30, W31,
W33, W34, Y1,Y2 Y4, Y5 Y30, Y31, Y33,
Y34, AAL, AA2, AA4, AA5, AC1, AC2, ACA4,
AC5, AC30, AC31, AC33, AC34, AD1, AD2,
ADA4, AD5, AD30, AD31, AD33, AD34, AEL,
AE2, AE4, AE5, AEG, AE7, AE24, AE28,
AE29, AE30, AE31, AE33, AE34, AF8, AF25,
AF27, AG1, AG2, AG4, AG5, AG18, AG25,
AG30, AG31, AG33, AG34, AH1, AH2, AH4,
AH5, AH17, AH26, AH30, AH31, AH33,

AH34, AJl, AJ2, AJ, AJ5, AJ9, AJl7, AJ26,
AJ30, AJ31, AJ33, AJ34, AK6, AK7, AKS,
AK11, AK12, AK13, AK15, AK16, AK17,
AK19, AK20, AK21, AK22, AK23, AK?24,

AK26, AK27, AK28, AL6, AL7, AL8, AL11,

AL12, AL13, AL15, AL16, AL17, AL1Y9,
AL20, AL21, AL22, AL23, AL24, AL26,
AL27, AL28, ANG6, AN7, AN8, AN11, AN12,
AN13, AN15, AN16, AN17, AN19, AN20,
AN21, AN22, AN23, AN24, AN26, AN27,
AN28, AP6, AP7, AP8, AP11, AP12, AP13,
AP15, AP16, AP17, AP19, AP20, AP21,
AP22, AP23, AP24, AP26, AP27, AP28

24-Port Mode

No Connect (325 Balls)

Do not connect these balls to board
electrical paths.

SPARE[8:0]

110

AG19, AG21, AG20, AG22,
AC27, AB27,Y7, AB7, J10

Spare (9 Balls)

Reserved for future use

Do not connect these balls to board
electrical paths.
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3.4.10 Power and Ground Signals

Table 3-14. Power and Ground Signals — 527 Balls

Signal Name Type Location Description

L13,L15,L17,L19, L21, L23, M12, M14,
M16, M18, M20, M22, N13, N15, N17, N19,
N21, N23, P12, P14, P16, P18, P20, P22, R13,

R15, R17, R19, R21, R23, T12, T14, T16,

T18, T20, T22, U13, U15, U17, U19, U21,

U23,Vv12,Vv14,V16,V18,V20,V22, W13, | 1.0V £5% Power for Core and
W15, W17, W19, W21, W23, Y12, Y14, Y16, | SerDes Digital L ogic (84 Balls)
Y18, Y20, Y22, AA13, AA15, AALl7, AA19,

AA21, AA23, AB12, AB14, AB16, AB1S,

AB20, AB22, AC13, AC15, AC17, AC19,

AC?21, AC23, AD12, AD14, AD16,
AD18, AD20, AD22

G14, G15, G16, G19, G20, G21, G22, G23,
G24, J14, 315, 316, J17, J18, J19, J20, J21, J22,
J23,324,L7,L26, L28, M28, N11, N24, P11,

P24, R7, R9, R24, R26, T7, T9, T11, T24,
T28, U9, U11, U26, V9, V11, V24, V26, W7,
VDD10A APWR W26, W28, Y11, Y24, Y26, Y28, AA1l,
AA24, AB11, AC7,AD7, AD9, AES, AF11,

AF12, AF13, AF14, AF15, AF16, AF17,

AF18, AF19, AF20, AF21, AH9, AH10,

AH11, AH12, AH13, AH14, AH15,
AH16, AH19, AH20, AH21, AH22

A2, A3, A32, A33, B1, B34, E30, G7, G8,
G27,H7, H24, K10, K25, K26, L9, L24, M11,
VDD25 I/OPWR R27, Y8, AC24, AD11, AD23, AD28, AE10,
AE11, AE25, AF10, AF23, AG7, AGY, AG28,

AH27, AK31, AN1, AP2, AP3, AP33

K14, K17, K20, M24, R11, U24, W11, | 2.5V +10% Power for Phase-L ocked
W24, AC11, AE15, AE18, AE21 Loop (PLL) Circuits (12 Balls)

VDD10 CPWR

1.0V £5% Power for SerDes Analog
Circuits (81 Balls)

2.5V +£10% Power for 1/O Logic
Functions (38 Balls)

VDD25A PLLPWR
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Table 3-14. Power and Ground Signals — 527 Balls (Cont.)

Power and Ground Signals

Signal Name

Type

Location

Description

VSS

GND

Al, A34, C6, C7, C8, C9, C10, C11, C12,
C13, C14, C15, C16, C17, C18, C19, C20,
C21, C22, C23, C24, C25, C26, C27, C28,
C29, F3, F6, F7, F8, F11, F12, F13, F14, F15,
F16, F19, F20, F21, F22, F23, F24, F27, F28,
F29, F32, G3, G6, G29, G32, H3, H6, H16,
H18, H19, H20, H21, H22, H23, H26, H29,
H32, 33, J8, J25, J32, K3, K15, K16, K18,
K19, K21, K22, K23, K24, K27, K32, L3, L6,
L14,L16,L18,L20,L22,L25,L27,1L29,L32,
M3, M6, M13, M15, M17, M19, M21, M23,
M25, M29, M32, N3, N6, N12, N14, N16,
N18, N20, N22, N25, N29, N32, P3, P6, P13,
P15, P17, P19, P21, P23, P25, P29, P32, R3,
R6, R8, R10, R12, R14, R16, R18, R20, R22,
R25, R29, R32, T3, T6, T8, T10, T13, T15,
T17,T19,T21, T23, T29, T32, U3, U8, U10,
Ui12, U14, U16, U18, U20, U22, U25, U32,
V3,V10,V13,V15,V17,V19,V21, V23,
V25,V27,V32, W3, W6, W12, W14, W16,
W18, W20, W22, W25, W27, W29, W32, Y 3,
Y6, Y10, Y13,Y15, Y17, Y19, Y21, Y23,
Y25,Y27,Y29, Y32, AA3, AAG, AA12,
AA14, AA16, AA18, AA20, AA22, AA29,
AA32, AB3, AB6, AB10, AB13, AB15,
AB17, AB19, AB21, AB23, AB29, AB32,
AC3, AC6, AC10, AC12, AC14, AC16, AC18,
AC20, AC22, AC29, AC32, AD3, ADG6, ADS,
AD10, AD13, AD15, AD17, AD19, AD21,
AD29, AD32, AE3, AES, AE12, AE13, AE14,
AE16, AE17, AEL9, AE20, AE22, AE27,
AE32, AF3, AF32, AG3, AG6, AG12, AG13,
AG14, AG15, AG16, AG17, AG29, AG32,
AH3, AH6, AH29, AH32, AJ3, AJ6, AJ7,
AJ8, AJ10, AJ11, AJ12, AJ13, AJl4, AJ15,
AJ16, AJ19, AJ20, AJ21, AJ22, AJ23, AJ24,
AJ27, AJ28, AJ29, AJ32, AM5, AM6, AM7,
AMS8, AM9, AM10, AM11, AM12, AM13,
AM14, AM15, AM16, AM17, AM18, AM19,
AM20, AM21, AM22, AM23, AM24, AM25,
AM26, AM27, AM28, AM29, AP1, AP34

Ground Connections (312 Balls)
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3.5

Physical Layout

Figure 3-1.

PLX Technology, Inc.

Physical Ball Assignment (See-Through Top View) — 21-Port Mode
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Physical Layout

Figure 3-2. Physical Ball Assignment (See-Through Top View) — 24-Port Mode
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% Chapter 4 Functional Overview

—
y 4 —
TECHNOLOGY ®

4.1 Hardware Architecture

The PEX 8625 is designed with a flexible, modular architecture. The 24 PCl Express Lanes are
implemented across six Stations, which are connected to one another by the interna fabric to the central
RAM. Figure 4-1 provides a block diagram of the PEX 8625.

Figure 4-1. PEX 8625 Block Diagram
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4.1.1

41.11

Station and Port Functions

Each Port implements the PCI Express Baser2.0 Physical, Data Link, and Transaction Layers (PHY,
DLL, and TL, respectively). Each PCl Express Station supports 4 integrated Serializer/De-Serializer
(SerDes) modules, which provide the 24 PCI Express hardware interface Lanes.

Lanes from different Stations cannot be combined to form Ports.

Port Configurations

The Port configuration of each Station is independent of the other Stations' Port configurations. Ports
that are not configured nor enabled are invisible to software.

The upstream and downstream Ports' Link widths are initially Set by the Strapping balls, which are
pulled or tied High to VDD25 or Low to VSS (GND). The serial EEPROM option can be used to
re-configure the Ports, with the options defined in Table4-1. Serial EEPROM configuration occurs
following a Fundamental Reset, and overrides the configuration Set by the Strapping balls at that time.

Port configuration can aso be changed through the 12C Slave interface. The final Link width can be
automatically negotiated down from the programmed width, through Link-width negotiation for linkup
to a device with fewer Lanes. The narrowest Port on one end of the Link determines the maximum Link
width. Additionally, if a connection is broken on one of the Lanes, the training sequence removes the
broken Lane and negotiates to a narrower width. In 21-Port mode, the x4 Port can negotiate down to x2
or x1.

If the Port cannot train to x1 (Lane O is broken), the Port reverses its Lanes and attempts to retrain.
For example, a x4 Port that cannot train to x4 attempts to negotiate down to x2 or x1; if x1 linkup fails,
the Port reversesits Lanes and re-attempts linkup negotiation. Either the lowest Lane (Lane 0) or highest
Lane (if Lanes are reversed) of the programmed Link width must connect to the other device's Lane 0.

Each Port can run independently at Gen 1 (2.5 GT/s) or Gen 2 (5.0 GT/s) speed.

Table 4-1 defines the PEX 8625 Port, Station, and Lane configurations for Base mode. The Lanes are
assigned to each enabled Port, in sequence, as indicated in [brackets]. The yellow highlighted cells
indicate the default Parallel Hot Plug Ports. Hot Plug Port assignment is described in Section 10.8.1,
“Default Parallel Hot Plug Ports— Base Mode.”

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
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Table 4-1.
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Port Configurations — Base Mode?

Station and Port Functions

21-Port Mode

Port Configuration Strapping
STRAP_STNO_PORTCFGO

Port Configuration

Station 0 [Lanes/SerDes]/Port

Register Value

Port 0, Offset 300h[0] Port O Port 1 Port 2 Port 3
x4
1 1
[0-3]
Port Configuration Strapping Po&g&%?éirg\l/gﬁtgon Station 1 [Lanes/SerDes]/Port
SUIRALE_ S POIRTERC Port 0, Offset 300h[3] Port 4 Port 5 Port 6 Port 7
0 0 x1 x1 x1 x1
[16] [20] [24] [28]
Port Configuration Strapping Po&;;(;rt]éirg\l;l;ﬁtgon Station 2 [Lanes/SerDes]/Port
SUIRARE_ SN2 POIRTERC Port 0, Offset 300h[5] Port 8 Port 9 Port 10 Port 11
0 0 x1 x1 x1 x1
[32] (36] [40] [44]
Port Configuration Strapping Po&;;(;rt]éirg\l;l;ﬁtgon Station 3 [Lanes/SerDes]/Port
SUIRAE_ S POIRTERC Port 0, Offset 300h[7] Port 12 Port 13 Port 14 Port 15
0 0 x1 x1 x1 x1
(48] (52] [56] (6]
Port Configuration Strapping Po&;;(;rt]éirg\l;l;ﬁtgon Station 4 [Lanes/SerDes]/Port
SUIRA S A |HOIRyEBIAeR Port 0, Offset 300h[9] Port 16 Port 17 Port 18 Port 19
0 0 x1 x1 x1 x1
(64] (68] [72] [76]
Port Configuration Strapping Po&;;(;rt]éirg\l;l;ﬁtgon Station 5 [Lanes/SerDes]/Port
SSRGS POIRERC Port 0, Offset 300h[11] Port 20 Port 21 Port 22 Port 23
0 0 x1 x1 x1 x1
[80] [84] [88] [92]
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Table 4-1.

Port Configurations — Base Mode? (Cont.)

PLX Technology, Inc.

24-Port Mode

Port Configuration Strapping
STRAP_STNO_PORTCFG1

Port Configuration

Station 0 [Lanes/SerDes]/Port

Register Value

Port 0, Offset 300h[1] Port O Port 1 Port 2 Port 3
x1 x1 x1 x1
0 0
(9] [4] (8] [12]
Port Configuration Strapping Po&;g(;igrt]éirg\l;;iehtgon Station 1 [Lanes/SerDes]/Port
SUIRALE_ S POIRTERC Port 0, Offset 300h[3] Port 4 Port 5 Port 6 Port 7
0 0 x1 x1 x1 x1
[16] [20] [24] [28]
Port Configuration Strapping Po&;g(;igrt]éirg\l;;iehtgon Station 2 [Lanes/SerDes]/Port
SUIRA SN 2 PO RyEBIReM Port 0, Offset 300h[5] Port 8 Port 9 Port 10 Port 11
0 0 x1 x1 x1 x1
(32 (36] [40] [44]
Port Configuration Strapping Po&;g(;igrt]éirg\l;;iehtgon Station 3 [Lanes/SerDes]/Port
SUIRA 2SI L HOIRyBIAEM Port 0, Offset 300h[7] Port 12 Port 13 Port 14 Port 15
0 0 x1 x1 x1 x1
(48] (52] [56] (6]
Port Configuration Strapping Po&;g(;igrt]éirg\l;;iehtgon Station 4 [Lanes/SerDes]/Port
SRV SN FOIRUESCE Port 0, Offset 300h[9] Port 16 Port 17 Port 18 Port 19
0 0 x1 x1 x1 x1
(64] (68] [72] [76]
Port Configuration Strapping Po&;;g?éirgvu;ﬁﬂeon Station 5 [Lanes/SerDes]/Port
SSRGS POIRERC Port 0, Offset 300h[11] Port 20 Port 21 Port 22 Port 23
0 0 x1 x1 x1 x1
[80] [84] [88] [92]

a.

78

Register offset 300h is located, as follows:

Base mode— Port O, except if Port OisaLegacy NT Port, then thisregister existsinthe NT Port Virtual Interface;

Virtual Switch mode — Port 0, accessible through the Management Port.
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Virtual Switch Port Configurations — Virtual Switch Mode

Assignment of specific Ports to individual virtual switches can be changed by Management Port

software, serial EEPROM, and/or 12C/SMBus, by programming the VVSx Port Vector register(s) (Port 0,
accessible through the Management Port, offsets 380h through 39Ch). Each Port can be assigned to only
one virtual switch.

The designation of upstream Ports for virtual switches can also be changed by Management Port

software, seriadl EEPROM, and/or 12C/SMBuUS, by programming the V Sx Upstream register(s) (Port O,
accessible through the Management Port, offsets 360h through 37Ch). Only one Port per virtual switch
can be designated as an upstream Port.

Table 4-2 lists the default Port configuration according to the number of enabled virtual switches. The
default Hot Plug Ports and balls are indicated as well. The Port Numbers referenced correspond to those
listed in Table 4-1.

Table 4-2. Virtual Switch Port Configurations and Default Parallel Hot Plug Ports —

Virtual Switch Mode

Number of STRAP_VS_MODE[2:0] Upstream Downstream Default Hot Plug
Virtual Switches Value Ports Ports Ports and Balls
21-Port Mode
P4, P5, P6, P7,
PO P8, P9, P10, P11 PA-A, PB-C
2 LLH P13, P14, P15, P16,
P12 P17, P18, P19, P20, P16-B, P20-D
P21, P22, P23
PO P4, P5, P6, P7 P4-A, P5-D
P9, P10, P11, P12,
3 LHL Fe P13, P14, P15 P12-B
P17, P18, P19, P20,
P16 P21, P22, P23 P20-C
PO P12, P13 P12-A
P4 P5, P6, P7, P14, P15 P14-B
4 LHH
P8 P9, P10, P11, P20, P21 P20-C
P16 P17, P18, P19, P22, P23 P22-D
PO P12, P13 P12-A
P4 P5, P6, P7, P14, P15 P14-B
5 HLL P8 P9, P10, P11 Po-C
P16 P17, P18, P19 P17-D
P20 P21, P22, P23
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Table 4-2. Virtual Switch Port Configurations and Default Parallel Hot Plug Ports — Virtual Switch Mode

(Cont.)
Number of STRAP_VS_MODE[2:0] Upstream Downstream Default Hot Plug
Virtual Switches Value Ports Ports Ports and Balls
PO - PO-A
P4 P5, P6, P7 P5-B
P8 P9, P10, P11 P9-C
6 HLH
P12 P13, P14, P15 P13-D
P16 P17, P18, P19
P20 P21, P22, P23
PO - PO-A
P4 P5 P4-B
P8 P6, P7 P6-C
P10 P9, P11 P9-D
8 HHH or HHL
P12 P13, P14
P16 P15, P17
P20 P21, P18
P22 P23, P19
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Table 4-2. Virtual Switch Port Configurations and Default Parallel Hot Plug Ports — Virtual Switch Mode

(Cont.)
Number of STRAP_VS_MODE[2:0] Upstream Downstream Default Hot Plug
Virtual Switches Value Ports Ports Ports and Balls
24-Port Mode

Po R P PO PIL | PHAPEC

2 LLH P13, P14, P15, P16,
P12 P17, P18, P19, P16-B, P20-D

P20, P21, P22, P23

PO P1|’35P,2|56P’3|5$ 4 P4-A, P5-D

3 LHL P8 Pglglpéoﬁ,lp illglpéz' P12-B
i "ot P pos P20.C
PO P1, P2, P3, P12, P13 P12-A
P4 P5, P6, P7, P14, P15 P14-B

4 LHH
P8 P9, P10, P11, P20, P21 P20-C
P16 P17, P18, P19, P22, P23 P22-D
PO P1, P2, P3, P12, P13 P12-A
P4 P5, P6, P7, P14, P15 P14-B

5 HLL P8 P9, P10, P11 PO-C
P16 P17, P18, P19 P17-D
P20 P21, P22, P23
PO P1, P2, P3 P1-A
P4 P5, P6, P7 P5-B

5 HLH P8 P9, P10, P11 P9-C
P12 P13, P14, P15 P13-D
P16 P17, P18, P19
P20 P21, P22, P23
PO P1, P2 P1-A
P4 P3, P5 P3-B
P8 P6, P7 P6-C
P10 P9, P11 P9-D

8 HHH or HHL
P12 P13, P14
P16 P15, P17
P20 P21, P18
P22 P23, P19
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Station, Station Register Port Number, Physical Port, Physical Lane
and SerDes Module, and SerDes Quad Relationships

Table 4-3 provides an explanation of the Station, Station register Port Number, physical Port, physical
Lane and SerDesmodule, and SerDes quad relationships, when al Ports are enabled. These

relationships apply to Base mode and Virtual Switch mode.

Table 4-3. Station, Station Register Port Number, Physical Port, Physical Lane and SerDes Module,
and SerDes Quad Relationships, When All Ports Are Enabled

PN Physical Lanes and
i tation Register i SerDes Modules
Station Port Number Physical Port SerDes Quad
21-Port Mode 24-Port Mode
0 0-3 0 0
1 - 4 1
0 0
2 — 8 2
3 — 12 3
4 16 16 0
5 20 20 1
1 4
6 24 24 2
7 28 28 3
8 32 32 0
9 36 36 1
2 8
10 40 40 2
11 44 44 3
12 48 48 0
13 52 52 1
3 12
14 56 56 2
15 60 60 3
16 64 64 0
17 68 68 1
4 16
18 72 72 2
19 76 76 3
20 80 80 0
21 84 84 1
5 20
22 88 88 2
23 92 92 3
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4.1.1.4 Port Numbering
The PEX 8625 Port Numbers are as follows (refer to Table 4-1 through Table 4-3, and Figure 4-2):
» Station 0— Port 0 (21-Port mode) or Ports 0, 1, 2, and 3 (24-Port mode)
o Station 1—Ports 4, 5, 6, and 7
e Station 2-Ports 8, 9, 10, and 11
o Station 3—Ports 12, 13, 14, and 15
e Station 4 —Ports 16, 17, 18, and 19
» Station 5— Ports 20, 21, 22, and 23

The Port Numbers have a direct relationship to the downstream Ports for the PClI Device Number
assigned to the internal PCI-to-PCl bridges on the internal virtual PCI Bus. For example, if Port 16
isadownstream Port, the PCI-to-PCl bridge associated with that Port is Device Number 16. All
downstream Device Numbers match their corresponding Port Number. For example, if Port O is the
upstream Port, Ports4 through 23 (21-Port mode) or Ports1 through 23 (24-Port mode) are the
downstream Ports. The Device Numbers for the PCI-to-PCl bridges implemented on the downstream
Ports are 4 through 23 (21-Port mode) or Ports 1 through 23 (24-Port mode), respectively. (Refer to
Figure 4-2.)

Any PEX 8625 Port can be configured as, or dynamically changed to be, the upstream Port (Port O is
recommended in Base mode, described in the next section). The PCI-to-PCI bridge implemented on the
upstream Port does not assume a Device Number — it accepts the Device Number assigned by
the upstream device. Generaly, the upstream device assigns Device Number O, according to the
PCI Express Baser2.0.

Figure 4-2. PLX Port Numbering Convention Example
(Base Mode Shown, with Port 0 as Upstream Port)

-«—>»| Port/Device 0 -«—>»| Port/Device 4 Port/Device 8 ja—»
I (Upstream
:-<—> Port/Device 1:; Port) ~«—>| Port/Device 5 Port/Device 9 <—>»
| <«—»| Port/Device 2*|PCI Express -«—>»| Port/Device 6 PCIl Express PCl Express Port/Device 10 |<—»
Station 0 Station 1 Station 2
[ -«—>»| Port/Device 3 ~«—>»| Port/Device 7 Port/Device 11 j<—>»
L — 4 — — — 4

VT lT lT

Internal Fabric

A
Y Y Y

-«—»| Port/Device 12 -«—>»| Port/Device 16 Port/Device 20 j—>

~«—>»| Port/Device 13 ~«—>»| Port/Device 17 Port/Device 21 j<—>»

-«—>»| Port/Device 14 PCIl Express -«—>»| Port/Device 18 PCI Express PCl Express Port/Device 22 |<—»
Station 3 Station 4 Station 5

-«—»| Port/Device 15 -«—>»| Port/Device 19 Port/Device 23 <>

* Port/Device 1, 2, and 3 are used in 24-Port mode only
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4.2

84

PCI Express Station Functional Description

The PEX 8625 groups SerDes together into a Station, as listed in Table 4-1 and Table 4-3. The Station
forwards ingress packets to the internal fabric and central RAM, and the Station pulls egress packets
from the central RAM to send out of the PEX 8625.

Each Station implements the PCI Express PHY and DLL functions for each of its Ports, and aggregates
traffic from these Ports onto a transaction-based, non-blocking internal crossbar fabric. The PCI Express
Station also performs many TL functions, while the packet queuing and ordering aspects of this layer
are handled by the Crosshar Switch Control blocks.

During system initialization, software initiates Configuration Requests that set up the PCl Express
interfaces, Device Numbers, and Address maps across the various Ports. These maps are used to direct
traffic between Ports during standard system operation. Traffic flow between the Ports of the same
Station, or Ports on different Stations, is supported through the central internal fabric.

At thetop level, each Station has alayered organization consisting of the PHY, DLL, and TL blocks, as
illustrated in Figure 4-3. The PHY and DLL blocks have Port-specific data paths (one per PCl Express
Port) that operate independently of one another. The Transaction Layer Control (TLC) ingress section of
the TL block aggregates traffic for all ingress Ports in the Station, then sends the traffic to the internal
fabric. The TLC egress section of the TL block accepts packets, by way of the internal crossbar fabric,
from al ingress Ports, and schedules them to be sent out the appropriate egress Port.

Figure 4-3. PCI Express Station Block Diagram (24-Port Mode)

Non-Blocking Crossbar Switch Fabric

a 2

ut v v

TLC Ingress TLC Egress

) CSR )

Ingress Credit Handling Egress Credit
Unit Unit

v v

f | I | L}

DLL Ingress 0-3 DLL Egress 0-3

A 7

PHY

‘ Port Receive Logic
A 4 A 4 4

Port
Enum.
Logic A 4 A 4

Link Receive and Transmit Logic

4 Serial Lanes
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4.3 Physical Layer

The Physical Layer (PHY) converts information received from the DLL into an appropriate serialized
format and transmits it across the PCl Express Link. The PHY also receives the seriadized input from
the Serializer/De-Serializer (SerDes), convertsit to parallel data (internal Data Bus), then writes it to the
TLC Ingress buffer.

The PHY includesall circuitry for PCI Express Link interface operation, including:
* Driver and input buffers
» Parald-to-seria and serial-to-parallel conversion
» Phase-Locked Loops (PLLs) and clock circuitry
 Impedance matching circuitry
* Interfaceinitialization and maintenance functions
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4.3.1 Physical Layer Features

Four SerDes, per Station

One Port in Station 0 and four Ports per Station in Stations 1 through 5 (21-Port mode) —or—
four Ports per Station (24-Port mode)

Multiple upstream Port support in Virtual Switch mode — zero to eight upstream Ports, per
instance

Port division
— x4 (Port 0, Station 0, 21-Port mode only)

— X1, x1, x1, x1 (All Ports, Stations 1 through 5, 21-Port mode —or— all Ports, all Stations,
24-Port mode)

Hardware Link training and initialization

Hardware detection of polarity inversion

Hardware detection of Lane reversal (Port 0, 21-Port mode only)
Supported Link widths — x4 (21-Port mode only) or x1
Supported Link speeds— 2.5 and 5.0 GT/s

— Constant Core Clock frequency (250 MHz), variable-width Data path
(10/9 bits at Gen 1 rate, 20/18 bits at Gen 2 rate)

Modified Compliance Pattern support with Receiver Error Counters, per Lane
Hardware insertion of Sequence Number, STP, SDP, END, and EDB symbols
Hardware Autonomous Speed Control supported
Dynamic Link speed control supported
Dynamic Link width supported
Data scrambling and 8b/10b encode/decode
Receiver Error checking (Elastic buffer over/underflow, disparity and symbol encoding)
Modified Compliance Pattern support with Receiver Error Counters, per Lane
Link state Power Management — supported power states are as follows:

- LO

— LOs

- L1

— L2/L3 Ready (condition before L2 or L3)

— L3 (no Vaux)
Upstream Port(s) can operate as Link Negotiation Master (upstream cross-link)
Downstream Port(s) can operate as Link Negotiation Slave (downstream cross-link)
Checks and removes Data Link Layer Packet (DLLP) framing symbols
Checks and removes DLLP Link Cyclic Redundancy Check (LCRC)
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4.3.3

PHY Status and Command Registers

PHY Status and Command Registers

The PHY operating conditions are defined in:
» Section 13.15.3, “ Device-Specific Registers — Physical Layer (Offsets 200h — 25Ch)”
» Section 13.15.17, “ Device-Specific Registers — Physical Layer (Offsets B80Oh — BC8h)”

The System Host can track the Link operating status and re-configure Link parameters, by way of
these registers.

Hardware Link Interface Configuration

The PHY includes four integrated SerDes modules on each Station. The SerDes modules are distributed
among four SerDes quads (Quads 0, 1, 2, and 3) and provide the PCI Express hardware interface Lanes.
(Refer to Table 4-3, which lists the relationship of the SerDes modules and quads to the Stations, Ports,
and Lanes, when all Ports are enabled.) The SerDes modules aso provide all physical communication
controls and functions required by the PCI Express Base r2.0, as well asthe Links (clustered into Ports)
that connect the PEX 8625 to other PCI Express devices.

The number of Ports, and Link widths associated with those Ports, are configurable, on a Station-by-
Station basis. Initial Port configuration is determined by Strapped signal balls, serial EEPROM, or auto
Link-width negotiation. After the Ports are configured using the auto-negotiation process, the Link
widths can narrow or widen (by combining multiple adjacent Lanes within the Station (Station O only,
when configured as x4)).
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4.4

88

Transaction Layer

The upper layer of the architecture is the Transaction Layer (TL). The TL assembles and disassembles
TLPs, which are used to communicate transactions, such as Read and Write, as well as certain types of
events. The TL also manages credit-based Flow Control (FC) for TLPs.

The TL supports four Address spaces — it includes the three PCI Address spaces (Memory, /0O, and
Configuration) and adds a Message space. (Refer to Table 4-4.) This specification uses Message space
to support al prior sideband signals, such as interrupts, Power Management (PM) Requests, and so
forth, as in-band Message transactions. PCl Express Message transactions are considered virtual wires
that support virtual pins. As virtual wires, Assert and De-assert Messages are sent when a triggering
event changes the state of the wire.

Table 4-4. Address Spaces Support Differing Transaction Types

Address Space Transaction Types Transaction Functions
Configuration Device configuration or setup
Input/Output Read/Write Transfers data from/to an 1/O space
Memory Transfers data from/to a memory location
. . ) General-purpose Messages
M ge BasdlinefVirtual Wires Event signaling (status, interrupts, and so forth)

All Reguest packets requiring a Response packet are implemented as Split Transactions. Each
packet has a unique identifier that enables Response packets to be directed to the correct originator.
The packet format supports different forms of addressing, depending upon the transaction type —
Memory, 1/O, Configuration, and Message. The packets can aso have attributes, such as No Shoop and
Relaxed Ordering.

TL functionsinclude:
» Decoding and checking rules for theincoming TLP
» Memory-Mapped Configuration Space register (CSR) access
» Checking incoming packets for malformed or unsupported packets
» Data Poisoning and end-to-end data integrity detection
» End-to-end Cyclic Redundancy Check (ECRC) of incoming packets
 Error logging and reporting for incoming packets
e TLPdispatching
» Write control to the packet RAM and packet Link List RAM
* Destination lookup and TC-VC mapping
* Credit-based scheduling
 Pipelined full Split Transaction protocol
» PCI/PCI-X-compatible ordering
* Interrupt handling (INTx or Message Signaled Interrupts (MSIs))
» Power Management (PM) support
» Hot Plug and PCI Express Hot Plug event support
» Link State event support
* QoS support
* Ordering
* Ingressand Egress credit management
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The hardware functions provided by the PEX 8625 to implement PCIl ExpressBaser2.0
TL requirements are illustrated in Figure4-4. The blocks provide a combination of Ingress and
Egress control, as well as the data management at each stage in the flow sequence.

Figure 4-4. TL Controller

To Another Port From Another Port
TLP Ingress TLP Egress

Control Control

A
v

TLP Decode and Processing > Egress Credit Unit

A | A
Link Packet TLP Update Flow  Credit Advertise
Ingress Egress Control Bus

DLL Interface
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4.4.1

4.4.2

90

Locked Transactions

The PEX 8625 understands Locked transactions, however, it does not lock the resources. This is
consistent with limitations for Locked transaction use, as outlined in the PCI r3.0 (Appendix F,
“Exclusive Accesses’), and prevents potential deadlock, as well as serious performance degradation,
that could occur with Locked transaction use.

Relaxed Ordering — Base Mode Only

In Base mode, the PEX 8625 supports Relaxed Ordering for Completions. By default, if the RO attribute
is Set within a Completion, then that Completion can bypass Posted transactions, if Posted TLPs are
blocked at the egress Port (due to insufficient Posted credits from the connected device). This behavior
can be disabled, by Setting one and/or both of the following bits:

» Station-Based Control register No Special Treatment for Relaxed Ordering Traffic bit (Port 0, 4,
8, 12, 16, or 20, except if any of these Portsisalegacy NT Port, then the register for that Station
existsinthe NT Port Virtual Interface, offset 760h[29])

» Ingress Control register No Special Treatment for Relaxed Ordering Traffic bit (All Ports,
offset F60h[5])
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4.4.3

4.4.4

4.4.5

4.4.6

TL Transmit/Egress Protocol — End-to-End Cyclic Redundancy Check

TL Transmit/Egress Protocol — End-to-End Cyclic
Redundancy Check

End-to-End Cyclic Redundancy Check (ECRC) is an optional 32-bit field appended to the end of the
outgoing packet. ECRC is calculated over the entire packet, starting with the Header and including
the Data Payload, except for the Endpoint (EP) bit and bit O of the Type field, which are always
considered to be a value of 1 for ECRC calculations. The ECRC field is transmitted, unchanged, as it
moves through the fabric to the Completer device. The PEX 8625 checks the ECRC on all incoming
TLPs, if enabled (Advanced Error Capabilities and Control register ECRC Check Enable bit,
offset FCCh[8], is Set, in each Port), and can optionally report detected errors. (When the ECRC is
detected, the Uncorrectable Error Statusregister ECRC Error Status bit (offset FB8h[19]) can be used
tolog ECRC errors.)

Additionally, the PEX 8625 can optionally append ECRC to the end of internally generated TLPs, such

as Interrupt and Error Messages, if enabled (Advanced Error Capabilitiesand Control register ECRC
Generation Enable bit, offset FCCh[6], is Set, in each Port).

TL Receive/lngress Protocol

The ingress side TL collects and stores inbound TLP traffic in the packet RAM. The incoming datais
checked for ECRC errors, valid type field, length matching the Header Transfer Size field, and other
TLP-specific errors defined by the PCI Express Base r2.0.

Header and Data Payload information is forwarded to the Source Scheduler, to be routed across the
internal fabric, to the egress Port. When ECRC errors are detected, the packet is discarded.

Flow Control Credit Initialization

The initial number of VCO Flow Control (FC) credits is advertised as programmed for each type of
Header and Payload. After VCO FC initialization is complete, the FC credits received are transferred to
the TL egress. The TL ingress must schedule an UpdateFC DLLP for transmission, to increase the
number of advertised credits.

Flow Control Protocol

The PEX 8625 implements FC protocol that ensures that the switch:

» Doesnot transmit a TLP over a Link to aremote Receiver, unless the receiving device
has sufficient VC Buffer space to accommodate the packet

» Generates FC credit updates to the remote Transmitter, to replace credits used to send
TLPsto the PEX 8625

This FC isautomatically managed by the hardware, and is transparent to software. Software is used only
to enable additional Buffer space, to supplement the initial default buffer assignment.

Theinitial default FC credits, which are enabled after Link training, allow TLP traffic immediately after
Link training completes. The Configuration transactions are the first transactions to use the default
V C credits, to set up the initial device operating modes and capabilities.

The TL Ingress Credit Unit transmits DLLPs (referred to as FC packets) that update the FC to the
remote Transmitter device, on a periodic basis. The DLLPs contain FC credit information that updates
the Transmitter regarding the amount of available Buffer space in the PEX 8625.

The TL Egress Credit Unit receives DLLPs from the remote device, indicating the amount of Buffer
space available in the remote Receiver. The unit uses this credit information to schedule the sending of
TLPsto the remote device.
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4.5 Modes of Operation
The PEX 8625 supports and implements two modes of operation — Base Mode and Virtual Switch
Mode.

45.1 Base Mode

The PEX 8625 is a 24-Lane, 21- or 24-Port switch. Figure 4-5 illustrates the PEX 8625 in Base mode,
from a software point of view. In Base mode, the PEX 8625 supports one upstream Port and 20 (21-Port
mode) or 23 (24-Port mode) downstream Ports. The PEX 8625 implements asingle NT Port, which can
be optionally enabled and configured to be any Port, on any Station, within the PEX 8625. NT mode is
useful in supporting high-availability systems and failover.

Note: The P2P blocksin Figure 4-5 are a logical representation of how a Port presents itself
to software.

Figure 4-5. Base Mode

Upstream Port

PEX 8625 P2P

Internal Virtual PCI Bus

P2P P2P P2P

Downstream Port #1 Downstream Port #23
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45.2 Virtual Switch Mode

In Virtual Switch mode, the PEX 8625 can be partitioned in up to eight independent virtual switches.
Each virtual switch is part of an independent PCI Express hierarchy, and do not share downstream Ports.
Although the virtual switches share the same hardware infrastructure, they enforce the security between
them so the traffic from one virtual switch does not leak into other virtual switches. A virtual switch can
span across multiple Stations, and a Station can be shared by multiple virtual switches.

4521 Bifurcated Switch Mode Example

The PEX 8625 can be bifurcated (partitioned) into two virtual switches of the same capacity,
asillustrated in Figure4-6. It can be used in applications such as two-way machines, where one
Root Complex is attached to one upstream Port and a second Root Complex is attached to a second
upstream Port.

Figure 4-6. Bifurcated Virtual Switch Mode Example
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4.6

4.6.1

94

Failover Operations

This section describes failover operation in Base mode and Virtual Switch mode. In Base mode, the
PEX 8625 supports a single Root Port and one NT Port. Users can connect two switches, using an
NT Port, when there is a CPU connected to the upstream Port of each switch. This implementation
allows them to support individual hierarchies, as well as a single hierarchy in case of failover. Some
customers use NT to transfer bulk data from the chipset DMA engine, between the two Processors. In
Virtual Switch mode, the PEX 8625 supports registers that help Management Port software to migrate/
Hot Plug/hot removal of the upstream and downstream Ports. The PEX 8625 can be used to implement
failover and redundant systems, as described in the sections that follow.

Failover in Base Mode

In Base mode, the PEX 8625 supports one upstream Port and one NT Port. Figure 4-7 illustrates the
PEX 8625 in Base mode, with the NT Port located behind the PCI-to-PCI bridge. Figure 4-8 illustrates
the PEX 8625 in Base mode, with the NT Port located on the virtua Bus.

Figure 4-7. Base Mode, with NT Port behind PCI-to-PCI Bridge
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Failover in Base Mode

Figure 4-8. Base Mode, with NT Port on Internal Virtual PCl Bus

* Upstream Port

Internal Virtual PCI Bus

PEX 8625 P2p

P2P

P2P

Downstream Port #1

Downstream Port #23

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5

Copyright © 2013 by PLX Technology, Inc. All Rights Reserved

95



Functional Overview PLX Technology, Inc.

4.6.2

46.2.1

Active-Standby Redundant Systems

In the case of an Active-Standby Redundant system, an Active Processor owns the PCl Express
hierarchy, whereas a Passive Processor is in Standby mode. This is implemented with the
following options:

» Cross-Link
* Non-Transparent Port

Cross-Link

Per the PCI Express Base r2.0, two downstream Ports can be linked together, using a cross-link Port.
Figure 4-9 illustrates a Dual-Host system in which adownstream Port of the PEX 8625 is connected to a
downstream Port of Root Complex 2 (RC2). The cross-link blocks device discovery from both Root
Complexes, because Configuration Space packets cannot cross the cross-link. If Root Complex 1 (RC1)
fails, RC2 re-configures the Port on the far side of the cross-link as an upstream Port, using out-of-band
mechanisms. RC2 can then Hot Reset the hierarchy that formerly belonged to RC1, and commence
acting as the Host for the entire hierarchy.

Figure 4-9. Active Passive System with Cross-Link
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Active-Standby Redundant Systems

4.6.2.2 Non-Transparent Port

With this implementation, the second Processor is active and in Standby mode. The two Processors
communicate with one another and rely upon heartbeat or keep alive Messages. When the Standby
Processor detects failure of the Active Processor, it programs the upstream Port to be the NT Port,
programsits Port to be the upstream Port, then resets the hierarchy. (Refer to Figure 4-10.)

The following actions are taken when a Processor in Standby mode detects the failure of an
Active Processor:

1.

Configure P23 to be a downstream Port.

2. Configure P4 from downstream/NT Port to upstream Port.
3.
4

Configure P23 to bethe NT Port.

. Reset the hierarchy, through the upstream Port’s Bridge Control register Secondary Bus Reset bit

(offset 3Ch[22]).

Re-enumerate the hierarchy and start operation.

Figure 4-10. Sample NT Port (Active-Standby Model)
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4.6.3

4.6.3.1

Active-Active Redundant Systems

In these implementations, either a single-chip or dual-chip solution is used:

» A single-chip solution using an NT Port has a single point of failure. It is acceptable if both
the processors are on the same board and redundant boards are present in the same system.

A dual-chip solution provides true system-level redundancy, with two CPUs and two
PCI Express switches.

Non-Transparent Port (Active-Standby Model)

With this implementation, the second Processor is active and in Standby mode. The two Processors
communicate with one another and rely upon heartbeat or keep alive Messages. When the Standby
Processor detects failure of the Active Processor, it programs the upstream Port to be the NT Port,
programsits Port to be the upstream Port, then resets the hierarchy. (Refer to Figure 4-11.)

The following actions are taken when a Processor in Standby mode detects the failure of an
Active Processor:

1. Configure P23 to be a downstream Port.

2. Configure P4 from downstream/NT Port to upstream Port.
3. Configure P23 to bethe NT Port.
4

. Reset the hierarchy, through the upstream Port’s Bridge Control register Secondary Bus Reset bit
(offset 3Ch[22]).

5. Re-enumerate the hierarchy and start operation.
Figure 4-11. Sample NT Port (Active-Standby Model)
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4.6.3.2

Active-Active Redundant Systems

Back-to-Back NT (Active-Active Model)

In this implementation, both Processors are active and managing their respective downstream Ports.
To check one another’s health, the Processors communicate through their NT Ports. This provides true

system-level redundancy, with two CPUs and two PCI Express switches. (Refer to Figure 4-12.)

The following actions are taken when one Active Processor detects the failure of another Active
Processor (for example, Al fails and A2 detects the failure):

1. A2 configuresits P4 to be a downstream (Transparent) Port.

. A2 configures A1’s P4 to be an upstream Port.

2
3. A2 configures A1's P23 to be downstream and the NT Port.
4

. A2 programs its P4 Bridge Control register Secondary Bus Reset bit (offset 3Ch[22])
and generates a Hot Reset to the failed PCI Express switch.

5. A2 re-enumerates the hierarchy and starts operation.

Figure 4-12. Sample Back-to-Back NT (Active-Active Model)
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4.6.4

100

Failover in Virtual Switch Mode

In Virtual Switch mode, the PEX 8625 provides multiple virtual switchesin a single device. This mode
can be used in various applications, such as to create an N-way modular system using a single CPU
while supporting many 1/O devices. Additional Processors can be attached, and 1/0 Ports can be
re-assigned or added, while traffic is still going on through other 1/0 devices attached to the primary
Processor. Users can independently scale up/down processing power and 1/0O bandwidth, while the
system isin operation.

As illustrated in Figure 4-13, there is initially one Processor (Root Complex 1, RC1) and four 1/O
devices (101, 102, 103, and 104) in the system. This configuration is used to run high I/O-centric-load
applications. When more processing power is required, a second Processor (Root Complex 2, RC2) can
be added, and 1/O devices 103 and 104 are re-assigned, to RC2. RC1 traffic to 101 and 102 is
not affected.

Other usage model is to implement an N-1 redundant system. In this configuration, when one of the
Root Complexes fails, the failed Processor’s I/0O devices are assigned to another running Processor,
without affecting the traffic on the running Processor.

In Virtual Switch mode, re-configuration can be initiated by software to support failover of one or more
Root Ports. The non-affected Ports' (failed or the Port that is taking over) traffic should not be affected
during re-configuration/re-assignment of Root hierarchies, asillustrated in Figure 4-14.

Figure 4-13. Failover in PEX 8625 — Virtual Switch Mode
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Figure 4-14. Failover in Multi-Root Switch — Virtual Switch Mode
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4.7 PCIl-Compatible Software Model

The PEX 8625 can be thought of as a hierarchy of PCI-to-PCl bridges, with one upstream PCl-to-PClI
bridge and one or more downstream PCI-to-PCI bridges connected by an internal Virtual PCI Bus.
(Refer to Figure 4-15.) PCI-to-PCl bridges are compliant with the PCI and PCI Express system models.
Figure 4-15 illustrates the concept of hierarchical PCI-to-PCl bridges, with the bus in the middle being
the internal virtual PCI Bus. The Configuration Space registers (CSRs) in the upstream PCI-to-PClI
bridge are accessible by Type 0 Configuration Requests that target the upstream bus interface. The
upstream Port(s) capture(s) the Type 0 Configuration Write Target Bus Number and Device Number.
The upstream Port(s) use(s) this Captured Bus Number and Captured Device Number, as part of the
Requester ID and Completer ID for the Requests and Completions generated by the upstream Port(s).

The CSRsin the downstream Port PCI-to-PCI bridges are accessible by Type 1 Configuration Requests
received at the upstream Port(s) that target the internal virtual PCI Bus, by having a Bus Number value
that matches the upstream bridge's Secondary Bus Number value. Each downstream bridge is associated
with a unique Device Number, as explained in Section 4.1.1.4.

The CSRs of downstream devices are hit in two ways. If the Configuration Request matches the
PEX 8625 downstream Port Secondary Bus Number, the PEX 8625 converts the Type 1 Configuration
Request into a Type O Configuration Request. However, if the Bus Number does not match the
Secondary Bus Number, but falls within the Subordinate Bus Number range, the Type 1 Configuration
Request is forwarded out of the PEX 8625, unchanged. A Type 1 Configuration Request that targets
aBus Number that is not within rangeisinvalid, and is terminated by the PEX 8625 upstream Port(s) as
an Unsupported Reguest (UR).

After all PCl devices have been located and assigned Bus and Device Numbers, software can assign a
Memory map and I/O map. Requests (Memory or 1/0) go downstream if they fall within abridge’s Base
and Limit range. In the PEX 8625, each downstream bridge has its own Base and Limit. Alternatively,
Requests (Memory or 1/0) go upstream if they do not target anything within the upstream bridge’s Base
and Limit range.

Completions are routed by the Bus Number established in the Configuration registers. If the Bus
Number is in the Secondary or Subordinate range, the packet goes downstream; otherwise, the packet
goes upstream.

Figure 4-15. System Configuration Propagation

I Configuration

Upstream ' |Propagation v Internal Virtual PCI Bus v '
Port

Upsiream = || L | |

-P Bridge S . B T '

= | : _,| | | | I | I | I T I i |

oownatean | |[57] (o] [oA]ll | . A A oA [eA]
Downstream ————>| |

pots [ vV L N |

' Station 0% b ettt b Station 5 '

L e e _

* The Station 0 downstream Ports, shown above, apply only to 24-Port mode.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5
102 Copyright © 2013 by PLX Technology, Inc. All Rights Reserved




% Chapter 5 Reset and Initialization

—
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A Resets — Base Mode

Reset is a mechanism that returns a device to its initial state. Reset is propagated upstream-to-
downstream. Hardware and/or software mechanisms can trigger three different levels of reset —
Fundamental, Hot, or Secondary Bus (each is described in the sections that follow). The re-initialized
states following a reset vary, depending upon the reset type.

Table 5-1 summarizes each type of reset in Base mode.
For detailson reset in NT Mode, refer to Section 14.1.4, “NT Port Reset.”

Reset Summary — Base Mode

Table 5-1.
PCI Express
Definition

Reset Source

Impact to Different
Internal Components
(upon De-Assertion)

Impact to Internal Registers

Fundamental Reset

Initializes everything

e Cold Reset ﬁﬁt_;sigﬁgﬁ Serial EEPROM contents are |oaded All registers are initialized
e Warm Reset HwiInit types are evaluated
' Lﬁtﬂgeglﬁitsa Initializes all Station Ports All regF:tttaré e’f(ceptat <
, S ) . rt Configuration registers
Hot Reset a the upstream Port Inltlall'z&smternal cret?llts and queues . Al Stickygbi tsnot af?gect ed
* Upstream Port enters Selectively reloads serid by Hot Reset (HwInit, ROS,
the DL_Down state EEPROM conttenits RWICS, RWS)
Downstream Port Physical Layer
(PHY) generates a Hot Reset
Downstream Port Data Link Layer
(DLL) isdown
Downstream Port’s DO\Nr)str cam Eort Tran.sa.lction Layer
Bridge Control registgr (TL) IS initialized, exhibits DL_Down Does not affec_t (e_gi_aers _
Secondary Bus Reset bit behavior, and TL P Requests to that (other than to initialize credits)
(offset 3Ch[22]) is Set Port are dropped
Upstream Port and downstream
Ports drain traffic, corresponding
to the DL_Down condition on the
Secondary Bus Reset downstream Port, and initialize credits

corresponding to that downstream Port

Upstream Port’s Bridge
Control register
Secondary Bus Reset bit
(offset 3Ch[22]) is Set

All downstream Ports propagate

aHot Reset

DLL of each downstream Port is down
TL of each downstream Port is
initialized, exhibits DL_Down
behavior, and drops TL P Requests
that target downstream Ports
Upstream Port TL exhibits

DL_Up behavior

Initializes downstream Ports
registers to default values
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5.1.1

5.1.2

5.1.3

5.1.4

104

Fundamental Reset — Base Mode

Fundamental Reset is a hardware mechanism defined by the PCI Express Baser2.0, Section 6.6.
Fundamental Reset input, through the PEX_PERST# signal, resets al Port states and Configuration
registers to default conditions.

Additionally, software can cause a Fundamental Reset to any selected Transparent downstream Ports
and NT PCI-to-PCI bridge, by Setting the Port’'s Port Reset register Reset Port x Veector bit(s) (Port O,
except if Port0 is a Legacy NT Port, then this register exists in the NT Port Virtual Interface,
offset 3A0N[23:0]). Reset remains asserted until the Port’'s bit is Cleared. Following this
software-generated Fundamental Reset, the serial EEPROM rel oads registers only if the Debug Control
register Port Reset EEP Load bit (Port O, except if Port OisalLegacy NT Port, then this register existsin
the NT Port Virtual Interface, offset 350h[22]) is Set. Upstream Port(s), and the NT Port Virtual and
Link Interfaces, are not resettable by this software mechanism.

Hot Reset — Base Mode

Hot Reset is an in-band Reset that propagates from an upstream PCI Express Link to all its Transparent
downstream Ports, through the Physical Layer (PHY) mechanism. The PHY mechanism communicates
a reset to downstream devices through a training sequence (TSL/TS2 Ordered-Set, in which the
Hot Reset Training Control Bit is Set). Hot Reset is aso referred to as a Soft Reset.

A Hot Reset initializes all Ports, resets registers that are not defined as Sticky, and resets the serial
EEPROM logic to reload registers (except Port Configuration registers) from seriadl EEPROM,
if present. Hot Reset does not reset the Clock logic, and can be caused by any of the following:

» Upstream Port PHY receives two consecutive TS1 Ordered-Sets in which the Hot Reset Training
Contral bit is Set. Hot Reset is generated from an upstream device, such as by Setting its Bridge
Control register Secondary Bus Reset hit (offset 3Ch[22]).

» Upstream Port unexpectedly enters the DL_Down state.

Exception — If the upstream Port Link isin the L2 Link Power Management (PM) state and the
Link goes down, the downstream Ports do not generate Hot Reset.

» Upstream Port PHY enters either the Loopback or Disabled state, upon receiving two consecutive
TS1 or TS2 Ordered-Setsin which either the Loopback or Disable Link Training Control bitis Set,
respectively. An upstream device can generate the Disable Link sequence, by Setting
itsLink Control register Link Disable bit (offset 78h[4]).

Secondary Bus Reset — Base Mode

Any virtual upstream or downstream PCI-to-PCl bridge within the PEX 8625 can reset its downstream
hierarchy, by Setting the Bridge Control register Secondary Bus Reset bit (offset 3Ch[22]).

When the Secondary Bus Reset bit is Set on the upstream Port, al the downstream Ports areinitialized to
their default states, as defined by the PCI Express Base r2.0. Each of the Transparent downstream Ports
generates an in-band Hot Reset onto its downstream Links (the NT Port Link Interface does not generate
Hot Reset). In addition, writable registers defined by the PCI Express Baser2.0, in al downstream
Ports, are initialized to default values (upstream Port registers are not reset, and the serial EEPROM
does not reload registers).

When the Secondary Bus Reset bit is Set on a downstream Port, that Port is reset to its default state, as
defined by the PCI Express Base r2.0, and generates an in-band Hot Reset onto its downstream Link.
The registers of that downstream Port are not affected.

Register Bits that Affect Hot Reset — Base Mode

Setting the Bridge Control register Secondary Bus Reset bit (offset 3Ch[22]) generates a Hot Reset to
downstream Ports and downstream devices.
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5.2

5.2.1
5.2.1.1

5.2.1.2

Resets — Virtual Switch Mode

Resets — Virtual Switch Mode

Reset is a mechanism that returns a device to its initial state. Reset is propagated upstream-to-
downstream. Hardware and/or software mechanisms can trigger three different levels of reset —
Fundamental, Hot, or Secondary Bus (each is described in the sections that follow). The re-initialized
states following a reset vary, depending upon the reset type.

The PCI Express Base r2.0 discusses a Conventional Reset (Cold, Warm, and Hot). For Virtual Switch
mode, the above cases are dightly extended (from how they function in Base mode), as discussed in the
sections that follow.

Conventional Reset — Virtual Switch Mode

PEX_PERST# (Cold and Warm Reset)

The PEX_PERST# input is used as the Fundamental Reset for the entire PEX 8625. This reset affects
the virtual switches, and impacts al on-chip components — the Stations and their Ports, the Serial
EEPROM Controller, Clock logic, and so forth. All registers and states are initialized.

Use of the PEX_PERST# input isthe only way to Clear Fatal errors detected in the PEX 8625.

After PEX_PERST# de-assertion, the PEX 8625 can be initialized by way of serial EEPROM, 12C, and/
or the Management Port.

VSx_PERST# (Hot Reset)

There is a virtual Fundamental Reset, per virtual switch. This input attempts to mimic the
PEX_PERST# input, but on a virtual switch basis, and is controlled by the Port’s Port Reset register
Reset Port x \ector hit (Port 0, accessible through the Management Port, offset 3A0h[23:0].

It resets all PCI-to-PCI bridges in the virtual switch hierarchy, from the upstream PCI-to-PCl bridge,
down to the downstream PCI-to-PCI bridges and downstream Ports owned by the virtual switch that
caused VSx_PERST# to assert.

Because some of the PEX 8625 data structures might be shared across virtual switches, VSx_PERST#
cannot reset the entire switch to a clean state. If there are any Fatal errors in any virtual switch, a
PEX 8625 PEX_PERST# isrequired.

V Sx_PERST# behaves the same as an inband Hot Reset on the upstream Port. Sticky registers preserve
their values, and all elseisreturned to an initial state. The serial EEPROM rel oads registers only for the
corresponding virtual switch, unless the virtual switch’s Virtual Switch Debug register Disable Serial
EEPROM Load on Hot Reset bit (VS Upstream Port(s), offset A30h[3]) is Set.
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5.2.2

5.2.3

5.24

106

Inband Reset (TS1 Ordered-Set) or Upstream Port DL_ DOWN
(Hot Reset) — Virtual Switch Mode

The PCI Express Base r2.0 defines an inband reset (with a TS1 Ordered-Set) or an upstream Port going
down as a Hot Reset. These work exactly as indicated by the PCI Express Baser2.0. The reset is, by
default, propagated downstream to all Ports in the virtual switch whose upstream Port receives the
Hot Reset.

Secondary Bus Reset (Soft Reset) — Virtual Switch Mode

Every PCI-to-PCI bridge has a Secondary Bus Reset bit that resets the entire downstream hierarchy. The
upstream PCI-to-PCl bridge's Secondary Bus Reset resets all downstream PCI-to-PCl bridges owned by
the virtual switch. A downstream PCI-to-PCI bridge's Secondary Bus Reset sends a Hot Reset Training
Set acrossthe Link.

Reset Propagation Prevention — Virtual Switch Mode

It is possible to prevent the propagation and effect of the various conventional resets (besides the Cold
Reset). By Setting the virtual switch’'s Virtual Switch Debug register Upstream Port and NT-Link Port
DL_Down Reset Propagation Disable bit (VS Upstream Port(s), offset A30h[4]), Hot Resets are no longer
propagated. By default, the bit is Cleared, and resets are propagated.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5

Copyright © 2013 by PLX Technology, Inc. All Rights Reserved



January, 2013 Reset and Clock Initialization Timing

5.3 Reset and Clock Initialization Timing

Table 5-2. Reset and Clock Initialization Timing

Symbol Description Typical Delay
tdl REFCLK stableto PEX_Reset release time 100 us
td2 PEX_Reset release to Reset de-bounce 1.32ms
td3 Reset de-bounce to Phase-Locked Loop (PLL) Lock 105 us
td4 Reset de-bounce to Core Reset release 2.63ms
td5 Serial EEPROM load time with no serial EEPROM present 17 us

Figure 5-1. Reset and Clock Initialization Timing
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5.4

5.4.1

5.4.2

108

Initialization — Base Mode

The PEX 8625 initialization process starts upon exit from a Fundamental Reset. The serial EEPROM
and/or 12C can be used to program initial register values, prior to BIOS/OS enumeration. If the

STRAP_I12C_CFG_EN# input is Low, linkup of all Ports is delayed, until 12C software Sets
the Configuration Release register Initiate Configuration bit (Port O, offset 3ACh[Q]).

Serial EEPROM download operates much faster than 1°C access (1°C is relatively slow). Consequently,

1°C initialization might not complete prior to the first BIOS/OS Configuration access, unless the system
is designed to delay BIOS/OS Configuration access until the PCl Express subsystem is ready.

Serial EEPROM Load Time

Serial EEPROM initialization loads only the Configuration register datathat is specifically programmed
into the serial EEPROM. Registers that are not included in the serial EEPROM data are initialized to
default register values.

Each register entry in the seriadl EEPROM consists of two Address bytes and four Data bytes (refer to
Section 6.4, “Serial EEPROM Data Format”); therefore, each register entry (6 bytes, or 48 bits) requires
48 serial EEPROM clocks to download. Thus, at the serial EEPROM clock default frequency of 1 MHz,
after initial overhead to read the Serial EEPROM Status register (Port O, except if Port O is a Legacy
NT Port, then this register exists in the NT Port Virtua Interface, offset 260h) (16 serial EEPROM
clocks, or 16 us), plus another 40 serial EEPROM clocks (40 us) to begin reading the register data, each
register entry in the serial EEPROM requires 48 us to download. A serial EEPROM containing
50 register entries (typical configuration, assuming the serial EEPROM is programmed only with
non-default register values) and clocked a 1MHz takes approximately 5.2ms to load
(16 + 40 + 48) * 50 ps (5,200 us).

To reduce the serial EEPROM initialization time, the first register entry in the serial EEPROM can
increase the clock frequency by programming the Serial EEPROM Clock Frequency register (Port O,
except if Port0 is a Legacy NT Port, then this register exists in the NT Port Virtual Interface,
offset 268h), to a value of 2h (5 MHZz), or 3h (9.62 MHz), if the serial EEPROM supports the higher
frequency at the serial EEPROM supply voltage (typically 2.5 to 3.3V). At 5 MHz clocking, the serial
EEPROM load time for 50 register entries can be reduced to approximately 575 us. Because the
PCI ExpressBaser2.0 allows a 20-ms budget for system hardware initidization, the default
1-MHz serial EEPROM clock is often sufficient when the quantity of Ports and registers programmed
by serial EEPROM isrelatively small.

If NT Port Expansion ROM (stored within the serial EEPROM) is used, the serial EEPROM clock
frequency (EE_SK) must be at least 5 MHz.

I2C Load Time

Initialization using 12C is Slower than seridl EEPROM initialization, because the 12C Slave interface
operates at alower clock frequency (100 KHz maximum) and the quantity of bits per Register accessis
increased (because the Device address is included in the bit stream). Writing one register using
100-K Hz clocking takes approximately 830 us (83 clock periods).
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5.5

Initialization — Virtual Switch Mode

Initialization — Virtual Switch Mode

In addition to the Strapping balls, there are several ways to initialize the PEX 8625 when it isin Virtual
Switch mode, by way of serial EEPROM, 12C, and/or the Management Port. One of these three agents
must initidize the Virtual Switch Table. The serial EEPROM and/or 12C/SMBuUs can effectively
program all registers, whereas Management Port software generally cannot modify Read-Only (RO)
registers. The seriadl EEPROM (programmable by 1°C/SMBus and/or software) requires the least
software support.

The PEX 8625 sequences these methods, in the following order:

1. Serial EEPROM

2. 12C/SMBuUSs
3. Management Port

Note: It ispossibleto use more than one method to initialize the PEX 8625.

If using serial EEPROM and/or 1%C, they will program the necessary Virtual Switch registers. If
using a Virtual Switch Management Port, enabled by a Strapping ball, the Management Port Sets
therequired Virtual Switch registers. The Virtual Switch Manager releases the remainder of the
PEX 8625, by Setting the Configuration Release register Initiate Configuration bit (Port O,
accessi ble through the Management Port, offset 3ACh[0]).

Strapping balls are used to determine whether Virtual Switch mode uses 12C, and/or the Management
Port, to initialize.

If the STRAP_12C_CFG_EN# input is Low, then 12C is used to configure the PEX 8625. When 12C has
finished, it must write to the Configuration Release register Initiate Configuration bit (Port O,
accessible through the Management Port, offset 3AChH[Q]), to release the hold that is preventing linkup.

If the STRAP_I2C_CFG_EN#input is High, then 12C is not used to configure the PEX 8625.

If the Management Port is enabled (STRAP_NT_ENABLE#=L), the
STRAP_NT_UPSTRM_PORTSELO Strapping ball is used to control the two Bring-Up options:

e Option 1—-STRAP_NT_UPSTRM_PORTSELO=L. After the serial EEPROM (if present)
isloaded, the Management Port comes up first, to configure the PEX 8625. When the
Management Port has completed its configuration, it must write a 1 to the Configuration
Release register Initiate Configuration bit (Port 0, accessible through the M anagement Port,
offset 3ACh[0]), to release the hold that is preventing the remaining Links from coming up.

» Option 2—STRAP_NT_UPSTRM_PORTSEL 0=H. After the serial EEPROM is|oaded
(if present), all Ports come up concurrently.

For Base mode, the STRAP VS MODE[2:0] inputs must be Low. For Virtual Switch mode,
the STRAP_VS MODE[2:0] inputs must be strapped to a non-zero vaue |If the

STRAP_VS MODE[2:0] inputs are strapped Low to enable Base mode, the serial EEPROM, 12C/
SMBus, and software cannot override the straps to enable Virtual Switch mode. Similarly, if the
STRAP_VS MODE[2:0] inputs are strapped to a non-zero value to enable Virtual Switch mode,
the seriadl EEPROM, 12C/SMBuSs, and software cannot override the straps to enable Base mode.
However, in Virtua Switch mode, the serial EEPROM, 12°C/SMBus, and/or software can change the
Virtual Switch Table, including the quantity of enabled virtual switches. (Refer to Section 5.5.3)

If a design must support both Base mode and Virtual Switch mode, without changing the
STRAP_VS MODE[2:0] input values, strap the STRAP_VS MODE[2:0] inputs to a hon-zero value.

Then, if Base mode is needed, the seriadl EEPROM, 12C/SMBuUS, and/or software can assign all Ports to
VSO (with no Ports assigned to other virtual switches).
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5.5.1
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Once initialized, only the Management Port has the privilege to modify the Virtua Switch
Control registers.

The Active Management Port is defined by the Management Port Control register (Port 0, accessible
through the Management Port and Redundant Management Port, offset 354h). Thisregister also defines
an optional Redundant Management Port, that can be used to back up the Active Management Port.

The RWS setting in the Management Port Control register indicates that the bits are Readable,
Writable, and Sticky.

Note: Sicky means that, aslong as power is not removed, the bits are not changed with Hot Reset.
Note however, that if a Hot Reset causes a serial EEPROM or 12C |oad, these bits can be
overwritten fromtheir pre-reset value.

The Active Management Port can read or write al the Virtual Switch Control registers. No other Ports
are allowed to do so.

The quantity of enabled virtual switches is defined by the Virtual Switch Enable register (Port O,
accessible through the M anagement Port and Redundant Management Port, offset 358h). Thisregister is
initially configured by the STRAP_VS MODE[2:0] Strapping balls.

The upstream Port for each virtual switch can also be Set by the Management Port, using the
V Sx Upstream register (Port 0, accessible through the Management Port, offset 360h through 37Ch).

The Management Port configures which downstream Port is owned by which upstream Port, by writing
a VSx Port Vector register (Port 0, accessible through the Management Port, offset 380h through
39Ch), per virtual switch. Each downstream Port can be owned by a single upstream Port only.
If software sets two or more owners for a downstream Port, behavior is not deterministic.

After ownership of all PEX 8625 Ports is defined, the Configuration Release register Initiate
Configuration bit (Port 0, accessible through the Management Port, offset 3ACh[Q]) is Set, allowing the
Links to come up.

There can be a Redundant Management Port as well. The Redundant Management Port can promote
itself to be the new Management Port, if the Management Port Host fails. The implementation of
Redundant Management Port promotion to Management Port is application-specific.

After the Initiate Configuration bit is Set, each virtual switch Host enumerates its hierarchy, asif it had
its own independent switch. Each hierarchy is independent, and there is no order in which the
hierarchies must be initialized. Each Host finds only the PCI-to-PCI bridges that it owns. Each Host has
its own bus numbering scheme, which applies to the upstream Port, through to the virtual internal PCI
Bus and down to any downstream buses. The same is true for memory addressing — each virtual switch
has a completely independent Address map, both in 32- and 64-bit Address space.

Management Port Policies

All Device-Specific registers can be accessed from the Active Management Port, serial EEPROM, and/
or I1°C.
The Redundant Management Port can access only the Management Port Control register (Port O,

accessible through the Management Port and Redundant Management Port, offset 354h). All upstream
Ports can access PCI-SI G-defined registers, within their own hierarchy.
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5.5.2

Active and Redundant Management Ports

Active and Redundant Management Ports

Note: Thereisno Management Port when STRAP_NT_ENABLE# is de-asserted, unless serial
EEPROM and/or 12C initialization enablesiit.

The Management Port Control register Active Management Port field (Port O, accessible through the
Management Port and Redundant Management Port, offset 354h[4:0]) defines which Virtual Switch
upstream Port is assigned as the Active Management Port. In Virtual Switch mode, there is no
Management Port when the register's Active Management Port Enable bit [5] (which defaults to the
inverse value of the STRAP_NT_ENABLE# Strapping ball) is Cleared.

The register's Redundant Management Port field [12:8] defines which Virtual Switch upstream Port is
assigned as the Redundant Management Port. The Redundant Management Port provides a Failover
capability, should the Management Port Host fail. Software can demote the Management Port and
promote the Redundant Management Port to be the new Management Port, by programming the
Management Port Control register. (Refer to Section 5.5.6.5.)

This register can be accessed by the Management-capable (Active and Redundant) Ports, Strapping

balls, and/or the 12C Bus. The reserved register hits return zeros (0) during Reads. Writes to reserved
register bits do not affect the register.

The register's RWS fieldg/bits are represented in Table 5-3. (For complete details, refer to the register
offset 354h description provided in Section 13.15.8, “Device-Specific Registers — Port Configuration
(Offsets 354h — 3ACh).")

Table 5-3. Management Port Control Register (Port 0, accessible through the Management Port and

Redundant Management Port, Offset 354h)

Bit(s)? Description
Active Management Port
4.0 Indicates the Port Number of the Active Management Port. The value of thisfield is latched in, upon reset
de-assertion, from the STRAP_UPSTRM_PORTSEL [4:0] inputs, respectively.
Active Management Port Enable
Enables the Active Management Port. The value of this bit is latched in, upon reset de-assertion, from the
5 STRAP_NT_ENABLE# input.
0=STRAP_NT_ENABLE#=H
1=STRAP_NT_ENABLE#=L
Active M anagement Port EEPROM L oad on Hot Reset for Chip and Station Registers Enable
Valid only for the Management Port.
After the Management Port receives a Hot Reset or DL_Down condition, the serial EEPROM reloads registers,
as described below.
6 0 = Serial EEPROM reloads Management Port Port-specific registers (default)
1 = Serial EEPROM reloads:
» Chip-specific registers (might affect all virtual switches),
» Station-specific registers for the Station that contains the Management Port (might affect other virtual
switchesin that Station), and,
« Management Port Port-specific registers
128 Redundant M anagement Port
’ Indicates the Port Number of the Redundant Management Port.
13 Redundant M anagement Port Enable
Enables the Redundant Management Port.

a. Bitsnotidentified in Table 5-3 are Reserved or Factory Test Only.
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5.5.3
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Virtual Switch Table

The PEX 8625 supports up to eight virtual switches. The Virtual Switch Table defines the Port
Numbers, and associated Virtual Switch Numbers and upstream Port of each virtual switch. Each table
entry must be updated as a single atomic operation.

Additional information related to the table is discussed in the sections that follow.

Note: InVirtual Switch mode, the Virtual Switch Table registers include the VSx Port Vector and
VSx Upstream registers (Port 0, accessible through the Management Port, offsets 380h through
39Ch, and 360h through 37Ch). These two sets of registers define which Ports are associated
to each virtual switch, and which Port is the upstream Port for each Virtual Switch, respectively.
These registers must be initialized by one (or more) of the following agents:

* Serial EEPROM

« 12C/SMBuUS, provided that the STRAP_12C_CFG_EN# input is Low (to delay linkup until
12C/SMIBus Sets the Configuration Release register Initiate Configuration bit (Port 0,
accessible through the Management Port, offset 3ACh[0]). This option might require
software support, to delay Host enumeration until 12C/SVIBus Sets the Initiate
Configuration bit after programming the PEX 8625 Configuration registers.

» Management Port software, provided that STRAP_NT _ENABLE# and
STRAP_NT_UPSTRM_PORTSELO are both Low (to enable the Management Port,
and delay linkup of all other Ports until software (and/or 12C/SM Bus) Setsthe Initiate
Configuration bit, respectively).

Use of serial EEPROM for the initialization might be the best choice for most applications, becauseitis
the simplest solution. Therefore, for Virtual Switch mode applications, the serial EEPROM s required
to initialize the Virtual Switch Table registers, unless 12C/SMBus and/or Management Port software can
perform this task.
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553.1 Virtual Switch Table Registers

The Virtual Switch Table consists of three registers, listed in Table 5-4. The first two can be accessed in
any order, and the third (Virtual Switch Enable) must be accessed last.

Table 5-4. Virtual Switch Table Registers?

Offset Register Description

The register’s VSx Enable bits are used to enable or disable virtua switches within the
system. Thereisone bit, per virtua switch (VSO through VS7).

Setting a bit enables the corresponding virtual switch. Clearing a bit disables the
corresponding virtua switch.

358h[7:0] Virtual Switch Enable | If aVVSx Enable bit is Set, another virtual switch is being established with the new set
of upstream and downstream Ports. One Write to this register can disable the previous
virtual switch, and enable anew virtual switch. This ensuresthat Virtua Switch Enable
and Disable can be implemented with a single Write to aregister.

The STRAP_VS MODE[2:0] inputs map to this register.

These registers define the upstream Port of each virtual switch. There is one register,
per virtual switch (VS0 through VS7).

Theregisters VS Upstream Port bits [4:0] define which Port is the singular upstream
Port, within the corresponding virtual switch. A virtual switch must include asingle,
unique upstream Port.

The STRAP_NT_UPSTRM_PORTSEL[4:0] inputs map to this register.

These registers define the upstream and downstream Ports associated with each virtual
switch. Thereis one register, per virtual switch (VS0 through VS7), and each register
has one hit, per Port.

In 21-Port mode, bits [23:4, 0] correspond to Ports 23 through 4 and 0, respectively.

In 24-Port mode, bits [23:0] correspond to Ports 23 through 0, respectively.

Any Port can be assigned to avirtual switch. Setting abit in a specific VSx Port Vector
380h —39Ch V Sx Port Vector register assigns the corresponding Port to the virtual switch associated with the register.
A single Port can be assigned to only onevirtual switch at any time. Therefore,
each hit (in the range listed above) must be Set in only one of the eight VSx Port
Vector registers, at any time. A downstream Port can be re-assigned to a different
virtual switch, by Clearing the corresponding bit in one VSx Port Vector register,

and Setting the same hit in another VSx Port Vector register.

The STRAP_VS MODE[2:0] inputs map to this register.
a. All registerslisted in thistable are located in Port 0, accessible through the Management Port.

360h —37Ch VSx Upstream
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5.5.3.2 Virtual Switch Table Programming Sequence

The following describes the programming sequence for the Virtual Switch Table, by the Management
Port Host.

1. Strap the STRAP_ VS MODE[2:0] ballsto enable Virtual Switch mode and the quantity of virtua
switches needed.

Note: The STRAP_VS MODE[2:0] Strapping balls are used to enable up to eight virtual switches.
The quantity of enabled virtual switchesisreflected in the Virtual Switch Enable register
VSx Enable bits (Base mode — Port 0, except if Port Oisa Legacy NT Port, then this register
existsin the NT Port Virtual Interface; Virtual Switch mode — Port 0, accessible through the
Management Port, offset 358h[ 7:0]). (Refer to the STRAP_VS MODE[2:0] description, in
Table 3-7, “ Srapping Sgnals;” for details.)

2. Strap both the STRAP_NT_ENABLE# and STRAP_NT_UPSTRM_PORTSELO inputs Low. This
allows only the Management Port to linkup, and requires aWrite of 1 to the Configuration Release
register Initiate Configuration bit (Port O, accessible through the Management Port, offset 3ACh[(Q]),
to alow the remaining Ports to linkup.

3. Strap the STRAP_UPSTRM_PORTSEL [4:0] inputs to the Active Management Port Number.
The VS0 Upstream register VSO Upstream Port field (Port 0, accessible through the Management
Port, offset 360h[4:0]) defaults to the Active Management Port Number, as defined by the
STRAP_UPSTRM_PORTSEL[4:0] inputs.

4. When the Active Management Port is enabled and the STRAP_VS _MODE[2:0] balls are strapped
to enable one active virtual switch (VS0), all Ports are assigned to V S0.

5. Adjust al VSx Port Vector and VSx Upstream registers (Port 0, accessible through the
Management Port, offsets 380h through 39Ch, and offsets 360h through 37Ch, respectively) to the
new table values, ensuring that the following conditions are met:

a.  The Management Port must remain in its original virtual switch.

b. A Port can appear in only one VSx Port Vector register. The exception iswhen the
Management Port is being migrated to a different virtual switch. If thisisthe case, the
Management Port can appear in two VSx Port Vector registers —the original enabled virtual
switch, and the newly disabled virtual switch.

Cc.  Thevirtual switch upstream Port defined in the V Sx Upstream register must be included
in the corresponding V Sx Port Vector register. If the Management Port is migrating
to adifferent virtual switch, the new virtual switch'sV Sx Upstream register must
be programmed to the Management Port Number.

6. If the Management Port is migrating to a different virtual switch — Enable al other needed
virtual switches, using Virtual Switch Enableregister VSx Enable bit(s) (Port 0, accessible through
the Management Port, offset 358h[7:0], as appropriate), and disable the original virtual switch that
contains the Management Port, in the same Write operation. If the original virtual switch must
remain disabled, skip to step 8.

If the Management Port is not migrating to a different virtual switch —Enable all other needed
virtual switches, using the VSx Enable bit(s), and skip to step 9.
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7. Remove the Management Port from the original Management Port virtual switch (V Sx Port
Vector register(s)), and update the VSx Upstream register(s) to the Management Port’s new

Port Number.

8. Writeto the Virtual Switch Enable register VSx Enable bit(s), to enable al other virtual switches
that need to be enabled.

9. Set the Configuration Release register Initiate Configuration bit, to allow all Ports to begin the
linkup process.
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5.5.4

5.5.5

Port Activity Vector

The Egress Control and Status register Port Activity bit (offset F30h[31]) is implemented for each
Port, and collectively, this same bit in all Ports forms the Port Activity Vector. The Port Activity bit is
used to indicate that for this Port, there are no pending transactions inside the virtual switch. When the
bit is Set, the Port’s queues are empty. This bit is polled by software, to decommission and re-assign the
Port to another virtual switch.

The PEX 8625 waits 20 ms after reset to the virtual switch, then indicates that the Port’s queues are
empty and Sets the bit. If the Port is known to be inactive, the user can write to the Virtual Switch Table
(refer to Section 5.5.3), to switch over in less than 20 ms, without looking at this bit. Reset the
Port Activity bit after writing the Virtual Switch Table entry for this Port.

Link-Related Registers

Link-related registers are used when a Management Port is used to manage the PEX 8625. These
registers provide information, and optionally generate an interrupt to the Management Port Host when
the PEX 8625's Ports change the Links' status. In standard operation, the Link Status register in each
Port (offset 78h) provides the Link status information to the respective Virtual Switch Host, and
Transparent downstream Ports can optionally generate a Data Link Layer State Changed interrupt when
downstream Port linkup is lost or regained. When a side-band Management Processor is connected to
manage the PEX 8625, it also must be informed of the status of all Ports.

Table 5-5. Link-Related Registers?

Offset

Register Description

900h

When the Port’s Link state transitions from down to up, the corresponding Port’s bit
Switch Link Up is Set. The corresponding Port’s bit is Cleared, by using software to explicitly write 1
to the bit. The register has one hit, per Port.

904h

When the Port’s Link state transitions from up to down, the corresponding Port’s bit
Switch Link Down is Set. The corresponding Port’s bit is Cleared, by using software to explicitly write 1
to the bit. The register has one hit, per Port.

908h

Switch Link Event Mask

If the Mask hit is Set, the corresponding Up or Down hit (located in register offsets 900h
and 904h, respectively) transition does not generate an interrupt to the Management
Port. If not masked, the bit transition generates an interrupt to the Active

Management Port. The register has one Mask bit, per Port.

90Ch

Switch Link Status This Read-Only register indicates Link status. The register has one Status bit, per Port.

3A0h

When driven with avalue of 1, this register holds the Port in reset, including the
Port PCI-to-PCl bridge and the hierarchy below it. A value of 0 indicatesto un-reset
the PCI-to-PCl bridge and the hierarchy below it. There is one hit, per Port.

Upstream Ports are not reset by this register.

Port Reset

116

All registerslisted in thistable are located in Port 0, accessible through the Management Port.
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5.5.6 Reconfiguration of Virtual Switches

Virtual switches and their Ports can be re-configured for a variety of reasons, including failures or
insertion or removal of cards on the downstream or upstream Ports.

55.6.1 Graceful De-Allocation of Downstream Port

To gracefully de-allocate a downstream Port from a virtual switch, higher-level software ensures that
new Reguests are not initiated by the Port and its associated 1/O endpoint. Higher-level software reads
and checks the Port’'s Egress Control and Status register Port Activity bit (offset F30h[31]), to
determine whether the Port’s queues are empty. All pending Requests are serviced. After the Portisin
an Idle state, with no pending Requests (Port Activity bit is Cleared), the Port can be assigned to another
virtual switch, by programming the Virtual Switch Table. (Refer to Section 5.5.3.)

The operation sequenceis as follows:
1. Management Port software writesin the Bridge Control register (offset 3Ch) or Hot Reset to the
source virtual switch. (This can aso be done by VSx_PERST# or the corresponding hit.)

2. Management Port software re-programs the Virtual Switch Table, to add this downstream Port to the
new virtual switch.

3. Hot Plug Controller on the upstream Port of the new virtual switch generates a Presence Detect
Changed interrupt, if not masked. The Power M anagement Hot Plug User Configuration register
Upstream Hot Plug Enable bit (offset F70h[14]) must be Set.

4. BIOS running on a Root Complex attached to the upstream Port of the new virtual switch
enumerates the devices. Whether the enumeration is partial or full, is dependent upon the software.

5. Thedriver isinvoked on a Root Complex, and starts communicating with the endpoint connected
to this downstream Port.

Definitions:
* BIOS-Basic Input Output Software
» Driver software— Software running on the Host
» Management Port softwar e — Software running on the Management Processor
» New virtual switch — Location to which the downstream Port is being re-all ocated/assigned
 Old virtual switch — Location from which the downstream Port is being de-allocated
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5.5.6.2 Surprise Removal of Downstream Device

When an endpoint connected to a virtual switch downstream Port is removed without any indication to
software, the Link goes down and an interrupt is generated to the virtual switch’s Host, as well asto the
Management Port Host. If a Hot Plug Controller is implemented on the downstream Port where the
Surprise Down event occurs, an Uncorrectable Error Message is sent to the upstream Host.

The operation sequenceis as follows:
1. Management Port is connected to a Management Processor.

2. Link Down interrupt is sent to the Management Port software running on the Management Port,
and aData Link Layer State Changed interrupt is sent to the Virtual Switch Host.

3. Host Software Clearsthe Slot Status register Data Link Layer Sate Changed bit (Downstream
Ports, offset 80h[24]) interrupt, and determines that the Link is down (Link Status
register Data Link Layer Link Active bit, offset 78h[29], is Cleared).

4, Host software marks the device as unreachabl e.

5. Interrupt Service Routine (ISR) of Management Port software reads the Device-Specific Switch
Link Up, Switch Link Down, and Switch Link Status registers (Port O, accessible through the
Management Port, offsets 900h, 904h, and 90Ch, respectively) (Management Port’s PCI-to-PCI
bridge’'s MS Enable bit is used to generate a Message Signaled Interrupt (MSI) or INTX interrupt
to the Management Processor).

6. ISR of the Management Port software determines that the Link is down, then Clears the interrupt.

7. ISR of the Management Port software again reads the Device-Specific Switch Link Up, Switch
Link Down, and Switch Link Status registers, and determines that the interrupt has been Cleared
and the statusis Link Down.

8. ISR leavesthe routine, marking the downstream Port Number as “down”.
9. Management Port software reports the downstream Port as“ not in use” to the software’s upper layer.
10. Based upon policy, this downstream Port can be assigned to the Management Port, or remain

with the virtual switch to which it belongs.

If there is no Management Port, the virtual switches set up by the serial EEPROM and upstream
Port(s) manage their own virtual hierarchies.
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5.5.6.3

5.5.6.4

5.5.6.5

Reconfiguration of Virtual Switches

Graceful De-Allocation of Upstream Port

When an upstream Port must be de-commissioned for scheduled maintenance, the following actions
are taken:

1. Downstream Port’s traffic is stopped, by disabling al endpointsit owns.

2. Software waits until the upstream Port’s Egress Control and Status register Port Activity bit
(offset F30h[31]) indicates avalue of 1.

3. Management Port software notifies the administrator that the virtual switch upstream Port isidle.
4. Administrator can remove the upstream Port device.

5. Hot Reset is sent (as aresult of item 4) to all downstream Ports that belong to this Root
Port’s hierarchy.

6. Based upon policy, downstream Ports can be assigned to another Root Port’s hierarchy, or remain
asisfor future use by the same upstream Port.

Surprise Removal of Upstream Port

An upstream Port can be removed from the Root Port’s hierarchy, without notifying the Management
Port software. Although this is not advisable, software and hardware ensure that the removal does not
bring down shared resources, and that the system gracefully recovers from this event.

The following actions are taken after the upstream Port is detected as having been removed:
1. Link goes down for this upstream Port.

2. Management Port software is interrupted.

3. ISR reads the Device-Specific Switch Link Up, Switch Link Down, and Switch Link Status
registers (Port 0, accessible through the Management Port, offsets 900h, 904h, and 90Ch,
respectively) (Management Port’s PCI-to-PCl bridge’'s MS Enable bit is used to generate
an MSl| or INTx interrupt to the Management Processor).

4. ISR determines that the Port’s Switch Link Down register Port x Link Down Interrupt bit (Port O,
accessible through the Management Port, offset 904h[23:0]) is Set.

5. DL_Down event on the virtual switch’s upstream Port generates a Hot Reset within
its virtual hierarchy.

6. All downstream Ports that belong to this virtual hierarchy are reset, and propagate
aHot Reset downstream.

7. Based upon policy, Management Port software programs the Virtual Switch Table
(refer to Section 5.5.3), then adds the downstream Ports to its own virtual switch.

Management-Capable Port Switch Over

Typically, a system design implements a heartbeat mechanism between the Active and Redundant
Management Processors. When the Redundant Management Port Host detects that the
Active Management Port must be switched over, the Redundant Management Port Host writes to
the Management Port Control register (Port0, accessible through the Management Port and
Redundant Management Port, offset 354h), removes the existing Active Management Port,
and promotes itself to be the Active Management Port Host.
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A Overview

Figure 6-1The PEX 8625 provides a Serial EEPROM Controller and interface to Serial Peripheral
Interface (SPI)-compatible serial EEPROMS, as illustrated in Figure 6-1. This interface consists of a
Chip Select, Clock, Serial Data In, and Seria Data Out signals, and operates at a programmable
frequency of up to 17.86 MHz. The PEX 8625 supports seriadl EEPROMSs that use 1-, 2-, or 3-byte

addressing; the PEX 8625 automatically determines the appropriate addressing mode.

The controller provides access to non-volatile memory. This external memory can be used for three

different purposes:

e Theserial EEPROM can be used to store register data, for switch configuration and initialization.
When a serial EEPROM device is connected to the PEX 8625, immediately after reset, the Serial

EEPROM Controller reads data from the serial EEPROM that is used to update the PEX 8625
register default values.
» System or application data can be stored into, and read from, the serial EEPROM, by software,
12C and/or SMBuUS, initiati ng random-access Read or Write Requests to the serial EEPROM.
* In NT mode, the serial EEPROM can provide up to 32-KB of Expansion ROM, for the NT Port
Link Interface (default) or NT Port Virtual Interface. When software reads the Expansion ROM

(starting at the Expansion ROM Base Address), the PEX 8625 reads from the serial EEPROM,
to return the requested ROM image.

Figure 6-1. Serial EEPROM Connections
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* The Station 0 downstream Ports, shown above, apply only to 24-Port mode.
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6.2 Features

 Detection of whether a serial EEPROM is present/not present

 Supports high-speed SPI-compatible serial EEPROMSs

» Non-volatile storage for register default val ues loaded during Power-On Reset

» 4-byte Write/Read access to the serial EEPROM, through the upstream Port(s)

» Seriad EEPROM dataformat allows for loading registers by Station/Port/Address location

* Required serial EEPROM size is dependent upon the number of registers being changed

e Automatic support for 1-, 2-, or 3-byte-addressable seriadl EEPROMs

» Manual override for number of serial EEPROM Address bytes

» Programmable serial EEPROM clock frequency

» Programmable serial EEPROM clock-to-chip select timings

» No Cyclic Redundancy Check (CRC), single Valid byte at start of serial EEPROM memory
 Supports Expansion ROM for the NT Port (not supported for 1-byte address seriadl EEPROMS)
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6.3 Serial EEPROM Load
6.3.1 Serial EEPROM Load — Base Mode
6.3.1.1 Serial EEPROM Load Following Upstream Port Reset

The Serial EEPROM Controller performs a serial EEPROM download when the following
conditions exist:

+ Serial EEPROM is present? and
 Validation signature (first byte read from the serial EEPROM) valueis 5Ah, and
» One of the following events occur:

— PEX_PERST# isreturned High, following a Fundamental Reset (such as
a Cold or Warm Reset to the entire chip)

— Hot Reset is received at the upstream Port (downloading upon this event can be
optionally disabled, by Setting the Virtual Switch Debug register Disable Serial
EEPROM Load on Hot Reset and/or Upstream Hot Reset Control bit (Upstream Port,
offset A30h[3 and/or 2], respectively))

— Upstream Port exitsaDL_Down state (downloading upon this event can be optionally
disabled, by Setting the Virtual Switch Debug register Upstream Port and NT-Link
Port DL_Down Reset Propagation Disable and/or Upstream Hot Reset Control bit
(Upstream Port, offset A30h[4 and/or 2], respectively))

6.3.1.2 Serial EEPROM Load Following Downstream Port Reset

Following a software-generated Fundamental Reset to a Transparent downstream Port (Port Reset
register Reset Port x \eector bit (Port O, except if Port O isalLegacy NT Port, then this register existsin
the NT Port Virtual Interface, offset 3A0h[23:0]), is toggled from 1 to 0), the serial EEPROM reloads
Port registers (not Chip- nor Station-specific registers) for that downstream Port, only if the Debug
Control register Port Reset EEP Load bit (Port O, except if Port OisalLegacy NT Port, then thisregister
existsinthe NT Port Virtual Interface, offset 350h[22]) is Set.

a. Theserial EEPROM is considered to be present if it returns a non-zero value in response to an initial Read Status
command of its Satus register. Thisvalueis copied to the Serial EEPROM Status register Status Data from Serial
EEPROM fields (Port O, except if Port O isa Legacy NT Port, then this register existsin the NT Port Virtual Interface,
offset 260h[31:24]). Serial EEPROM presence isreported in the register’s EepPrsnt[1:0] field (field [17:16]);
avalue of 01b or 11b indicates that the serial EEPROM is present.
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6.3.2
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Serial EEPROM Load - Virtual Switch Mode

Serial EEPROM functionality in Virtual Switch mode is identical to that in Base mode, with the
following exceptions:

» Only the Management Port, 1°C, and SMBuUs can access the serial EEPROM. A PCI Express

Master can access the serial EEPROM, only if that virtual switch upstream Port is designated
as the Management Port (asreflected in the M anagement Port Control register Active
Management Port field (Port 0, accessible through the Management Port and Redundant
Management Port, offset 354h[4:0])).

When the serial EEPROM rel oads registers following a Reset, it reloads only the Ports that are
associated with that virtual switch. Determination of which Ports are associated to a particular
virtual switch is dependent upon the VSx Port Vector register (Port 0, accessible through the
Management Port, offsets 380h through 39Ch) value(s), initially programmed to the configuration
defined by the STRAP_VS MODE[2:0] inputs, aslisted in Table 4-2, “Virtual Switch Port
Configurations and Default Parallel Hot Plug Ports — Virtual Switch Mode”

By default, Chip- and Station-specific registers are not rel oaded from serial EEPROM
following either a Virtual Switch Fundamental Reset (V Sx_PERST# is de-asserted and/or
a Soft Reset (Hot Reset or upstream Port DL_Down state)).

A Chip- and Station-specific register reload from serial EEPROM can be enabled by the

Management Port, 12C, and/or SMBuUs Setting of the M anagement Port Control register Active
Management Port EEPROM Load on Hot Reset for Chip and Station Registers Enable bit (Port O,
accessible through the Management Port and Redundant Management Port, offset 354h[6]).
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Serial EEPROM Load — Virtual Switch Mode

The Serid EEPROM Controller performs a serial EEPROM download when the following
conditions exist:

+ Serial EEPROM is present? and
 Validation signature (first byte read from the serial EEPROM) valueis 5Ah, and
» One of the following events occur:

PEX_PERST# is returned High, following a Fundamental Reset (such as
a Cold or Warm Reset to the entire chip)

V Sx_PERST# is returned High, following a Virtual Switch Fundamental Reset
(such as aCold or Warm Reset to asingle virtual switch)

VSx_PERST# Status register VSX_PERST# Control bit(s) (Port 0, accessible through
the Management Port, offset 3A8h[15:8]) corresponding to one or more enabled virtual
switches that are Set and then Cleared, to release the virtual switch(es) from
Fundamental Reset

Hot Reset isreceived at avirtual switch upstream Port (downloading upon this event can be
optionally disabled, by Setting the Virtual Switch Debug register Disable Serial EEPROM
Load on Hot Reset bit (VS Upstream Port(s), offset A30h[3]))

Virtual switch upstream Port exits aDL_Down state (downloading upon this event can
be optionally disabled, by Setting the Virtual Switch Debug register Upstream Port and
NT-Link Port DL_Down Reset Propagation Disable bit (VS Upstream Port(s),

offset A30h[4]))

Serial EEPROM reload upon receiving a Soft Reset can also be disabled, by Setting the Virtual Switch
Debug register Upstream Hot Reset Control bit (VS Upstream Port(s), offset A30h[2])). Setting this bit
effectively converts Hot Reset severity to the lower severity of a Secondary Bus Reset.

a. Theserial EEPROM is considered to be present if it returns a non-zero value in response to an initial Read Status
command of its Status register. Thisvalueis copied to the Serial EEPROM Status register Satus Data from Serial
EEPROM fields (Port 0, accessible through the Management Port, offset 260h[31:24]). Serial EEPROM presenceis
reported in the register’s EepPrsnt[ 1: 0] field (field [17:16]); a value of 01b or 11b indicates that the serial EEPROM

is present.
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6.4
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Serial EEPROM Data Format

The data in the serial EEPROM is stored in the format defined in Table 6-1. The Validation Signature
byteislocated in the first address. The Serial EEPROM Controller reads this byte to determine whether
avalid seriadl EEPROM image exists versus a blank image. REG_BYTE_COUNT][15:0] contains the
number of bytes of serial EEPROM datato be loaded. It is equal to the number of registersto be loaded
times 6 (6 seriadl EEPROM bytes per register). If the REG_BYTE_COUNT/[15:0] valueis not amultiple
of 6, the last incomplete register entry isignored.

For the remaining register-related locations, data is written into a 2-byte address that represents the
Configuration register offset and Port Number, and the 4 bytes following are the data loaded for that
Configuration register. Only Configuration register data specifically programmed into the serial
EEPROM isloaded after the PEX 8625 exits reset.

Table 6-2 defines the Configuration register Address format (REGADDR[15:0] from Table 6-1):
» Bits[9:0] represent bits[11:2] of the Register address

 Bits[15:10] represent the Port Number of the register selected to be programmed
by serial EEPROM

Because the PEX 8625 Serial EEPROM Controller always accesses 4 bytes of seridl EEPROM data
(for DWord-aligned Register addresses), register offsets are stored in the serial EEPROM as DWord
address values.

To determine the 2-byte serial EEPROM value that represents the PEX 8625 Port and register offset,
shift the register offset 2 bits to the right (divide by 4), then OR the resulting value with the appropriate
Port | dentifier value from Table 6-2.

For example, to load Port 16 register offset FA8h, shift the address to the right by 2 bits (this becomes
07Eh) and concatenate 1000 _00b. The resulting DWord address in the serid EEPROM will be
1000_0000_0111 1110b (807Eh).
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Table 6-1. Serial EEPROM Data

Location Value Description
Oh 5Ah Validation Signature
1h 00h Reserved
2h REG BYTE COUNT (LSB) Configuration register Byte Count (L SB)
3h REG BYTE COUNT (MSB) Configuration register Byte Count (MSB)
4h REGADDR (LSB) 1% Configuration Register Address (L SB)
5h REGADDR (MSB) 1% Configuration Register Address (MSB)
6h REGDATA (Byte 0) 1% Configuration Register Data (Byte 0)
7h REGDATA (Byte 1) 1% Configuration Register Data (Byte 1)
8h REGDATA (Byte 2) 1% Configuration Register Data (Byte 2)
9h REGDATA (Byte 3) 1% Configuration Register Data (Byte 3)
Ah REGADDR (LSB) 2" Configuration Register Address (LSB)
Bh REGADDR (MSB) 2" Configuration Register Address (MSB)
Ch REGDATA (Byte 0) 2nd Configuration Register Data (Byte 0)
Dh REGDATA (Byte 1) 2nd Configuration Register Data (Byte 1)
Eh REGDATA (Byte 2) 2" Configuration Register Data (Byte 2)
Fh REGDATA (Byte 3) 2nd Configuration Register Data (Byte 3)
FFFFh REGDATA (Byte 3) Last Configuration Register Data (Byte 3)

Note: If the VSO Upstream register (Base mode — Port O, except if Port O isa Legacy NT Port, then thisregister existsin

the NT Port Mirtual Interface; Virtual Switch mode — Port 0, accessible through the Management Port, offset 360h)
is programmed by serial EEPROM, that must be thefirst register entry in the serial EEPROM (at locations
4h through 9h, aslisted in Table 6-1).

Exceptions for Legacy NT mode (STRAP_NT_P2P_EN#=H):

1. If the STRAP_NT_ENABLE# input islogic High (disabling NT mode) and serial EEPROM/I?C
enables NT mode by Setting the VSO Upstream register NT Enable bit (Port O, except if Port Oisa
Legacy NT Port, then thisregister existsin the NT Port Virtual Interface, offset 360h[13]), then

prior to programming the VSO Upstream register, serial EEPROM/I?C must first load the NT Port
Virtual Interface PCI Class Code register (offset 08h[ 31:8]) with the Class Code value
for NT mode, 068000h (Other Bridge Device).

2. If serial EEPROM/I2C changes the NT Port Number (by programming the VSO Upstream register NT Port
field (Port O, except if Port Oisa Legacy NT Port, then this register existsin the NT Port Virtual Interface,
offset 360h[ 12:8])) from the value set by the STRAP_NT_UPSTRM_PORTSEL[ 4:0] inputs, then prior

to changing the NT Port Number, serial EEPROM/I2C must first program:

e Class Code (offset 08h[31:8]) of the Port selected by STRAP_NT_UPSTRM_PORTSEL[4:0],
to value 060400h (PCI-to-PCI Bridge), and,

e NT Port Virtual Interface Class Code (offset 08h[ 31:8]) to value 068000h (Other Bridge Device).
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Table 6-2. Configuration Register Address Format
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Port Number

REGADDR Bits [15:10] Value?

Port Identifier

Port O 0000_00b 0000h
Port 1 0000_01b 0400h
Port 2P 0000_10b 0800h
Port 3° 0000_11b 0CO00h
Port 4 0010_00b 2000h
Port 5 0010_01b 2400h
Port 6 0010 _10b 2800h
Port 7 0010_11b 2C00h
Port 8 0100_00b 4000h
Port 9 0100 _01b 4400h
Port 10 0100_10b 4800h
Port 11 0100_11b 4C00h
Port 12 0110 _00b 6000h
Port 13 0110 _01b 6400h
Port 14 0110_10b 6800h
Port 15 0110 11b 6C00h
Port 16 1000_00b 8000h
Port 17 1000_01b 8400h
Port 18 1000_10b 8800h
Port 19 1000_11b 8C00h
Port 20 1010_00b A000h
Port 21 1010_01b A400h
Port 22 1010 _10b A800h
Port 23 1010 _11b AC00h
Legacy NT Mode

NT Port Virtua Interface 1100_00b C000h

NT Port Link Interface 1110_00b EO000h
NT PCI-to-PCI Bridge Mode

NT Port Virtua Interface 1100_00b C000h

NT Port Link Interface 1110_00b EO00Oh

NT PClI-to-PCI® XXX0_XXb XX00h

a. Encodings not listed are reserved.

Ports 1, 2, and 3 are valid only in 24-Port mode. In 21-Port mode, the values for these Ports are reserved.

c. Usethevaluesfor the Station Number and Port Number for the Port that is configured asthe NT Port in the
VS0 Upstream register NT Port field (Port 0, offset 360h[ 12:8]).
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6.5 Serial EEPROM Initialization

After the device Reset is de-asserted, the PEX 8625 determines whether a serial EEPROM is present.
The serial EEPROM s considered to be present if it returns a non-zero value in response to an initial
Read Status command of its Status register. This value is copied to the Serial EEPROM Status
register Satus Data from Serial EEPROM fields (Base mode — Port O, except if Port O is a Legacy
NT Port, then this register exists in the NT Port Virtual Interface; Virtual Switch mode — Port O,
accessible through the Management Port, offset 260h[31:24]). Serial EEPROM presence is reported in
the register's EepPrsnt[1:0] field (field[17:16]); a value of 01lb or 11b indicates that the serial
EEPROM is present. A pull-up resistor on the EE_DO input produces a value of FFh if a seria
EEPROM isnot installed.

If aserial EEPROM is detected, thefirst byte (validation signature) isread. If avalue of 5Ahisread, itis
assumed that the serial EEPROM is programmed for the PEX 8625. The serial EEPROM address width
is determined while thefirst byteisread. If thefirst byte’s valueis not 5Ah, the serial EEPROM is blank
or programmed with invalid data. In this case, no more data is read from the serial EEPROM, and the
Serial EEPROM Status register EepAddr\Width field (offset 260h[23:22]) reports a value of 00b
(undetermined width).

If the EepAddrWidth field reports a value of 00b, any subsequent accesses to the seridl EEPROM
(through the PEX 8625 Serial EEPROM registers) default to a serial EEPROM address width of 1 byte,
unless the Serial EEPROM Status register EepAddrWidth Override bit (offset 260h[21]) is Set. The
EepAddrWidth field is usually Read-Only; however, it is writable if the EepAddrWidth Override bit
is Set (both can be programmed by a single Write instruction).

If the serial EEPROM contains valid data, the REG_BYTE_COUNT valuesin Bytes 2 and 3 determine
the number of serial EEPROM locations that contain Configuration register addresses and data. Each
Configuration register entry consists of 2 bytes of register Address and 4 bytes of register Write data.
The REG_BYTE_COUNT must be amultiple of 6.

The EE_SK output clock frequency is determined by the Serial EEPROM Clock Frequency register
EepFreq[2:0] field (Base mode — Port 0, except if Port Oisalegacy NT Port, then thisregister existsin
the NT Port Virtual Interface; Virtual Switch mode — Port O, accessible through the Management Port,
offset 268h[2:0]). The default clock frequency is 1 MHz. At this clock rate, it takes approximately 48 us
per DWORD during Configuration register initialization. For faster loading of large serial EEPROMSs
that support afaster clock, the first Configuration register load from the serial EEPROM could be to the
Serial EEPROM Clock Frequency register.
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nc.

PCI Express Configuration, Control,
and Status Registers

The PCI Express Configuration, Control, and Status registers that can be initialized are detailed in:

» Chapter 13, “ Transparent Port Registers’
e Chapter 15, “NT Port Virtual Interface Registers — Base Mode Only”
» Chapter 16, “NT Port Link Interface Registers — Base Mode Only”

Serial EEPROM Registers

The Serial EEPROM register (Base mode — Port 0, except if Port O is a Legacy NT Port, then these
registers exist in the NT Port Virtual Interface; Virtual Switch mode — Port O, accessible through the
Management Port, offsets 260h through 26Ch) parameters defined in Section 13.15.4, “ Device-Specific
Registers — Serial EEPROM (Offsets 260h — 26Ch),” can be changed, using the serial EEPROM. It is
recommended that the first seriall EEPROM entry (after the Debug Control register (Base mode —
Port 0, except if Port 0 isalLegacy NT Port, then these registers exist in the NT Port Virtual Interface;
Virtual Switch mode — Port O, accessible through the Management Port, offset 350h) entry, if
programmed), be used to change the Serial EEPROM Clock Frequency register (offset 268h) value, to
increase the clock frequency, and thereby reduce the time needed for the remainder of the serial
EEPROM load. When the NT Port Expansion ROM feature is used, the seridl EEPROM clock
frequency must be 5 MHz or higher. At the last serial EEPROM entry, the Serial EEPROM Status and
Control register (offset 260h) can be programmed to issue a Write Status Register (WRSR) command,
to enable the Write Protection feature(s) within the serial EEPROM data, if needed.

ExpressLane PEX 8625-AA 24-Lane, 21- or 24-Port PCI Express Gen 2 Multi-Root Switch Data Book, Version 1.5

Copyright © 2013 by PLX Technology, Inc. All Rights Reserved



January, 2013

6.8

6.8.1

Serial EEPROM Random Write/Read Access

Serial EEPROM Random Write/Read Access

To access the serial EEPROM, a PCl Express, 12C, or SMBus Master uses the following registers (Base
mode — Port 0, except if Port 0 is a Legacy NT Port, then these registers exist in the NT Port Virtual
Interface; Virtual Switch mode — Port 0, accessible through the Management Port):

» Serial EEPROM Statusand Control (offset 260h)
» Serial EEPROM Buffer (offset 264h)
» Serial EEPROM 3rd Address Byte (offset 26Ch)

Note: To help streamline the text in the following subsections, the specific Port location/access of each
register offset is not repeated — only the offset location is mentioned.

The Master can only access the seriadl EEPROM on a DWord basis (4 bytes aligned to one
DWord address).

Writing to Serial EEPROM
To write a DWbrd to the serial EEPROM:

1. If the 34 Address byte (Address bits [23:16]) is needed (when the Serial EEPROM Statusregister
EepAddrWidth field bits (offset 260h[23:22]) are both Set), write the value to the Serial EEPROM
3rd Address Byte field (offset 26Ch[7:0]).

2. Writethe 32-hit datainto the Serial EEPROM Buffer register (offset 264h).

3. IssueaWrite Enableinstruction to the serial EEPROM (Command = 110b, Set Write Enable Latch),
by writing the value 0000_CO000h into the Serial EEPROM Status and Control register
(offset 260h).

4. Calculate and write the combined Address and Command value to write into the Serial EEPROM
Control register, by combining the serial EEPROM 3-bit Write Data instruction (value 010b)
as bits [15:13], together with the serial EEPROM address. Serial EEPROM Address bits [14:2]
must be programmed into Serial EEPROM Control register bits [12:0], and serial EEPROM
Address hit 15 must be programmed into Serial EEPROM Status register bit 20 (that is,
Set bit 20 if the serial EEPROM address isin the upper 32 KB of any 64-KB address block
within the serial EEPROM). The datain the Serial EEPROM Buffer register iswritten
to the serid EEPROM when the Serial EEPROM Status and Control register iswritten.

5. The serial EEPROM Write operation is complete when a subsequent read of the Serial EEPROM
Status register bit 18 returns 0. At thistime, another serial EEPROM access can be started.

Because each PEX 8625 Port and Register address value (REGADDR,; refer to Section 6.5), and its
corresponding Data value (REGDATA), require 6 bytes of seriadl EEPROM memory, and the PEX 8625
serial EEPROM interface accesses 4 bytes at atime, two serial EEPROM Writes may be needed to store
each set of REGADDR (one Word) and REGDATA (1 Dword) entries into the serial EEPROM.
To avoid overwriting a Word of another set of 6-byte REGADDR and REGDATA values, one of the two
Serial EEPROM Writes might need to be a Read-Modify-Write type of operation (preserving one Word
read from the serial EEPROM and writing the value back along with a new Word value).
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Reading from Serial EEPROM
To read a DWord from the serial EEPROM:

1. If the 39 Address byte (Address bits [23:16]) is needed (when the Serial EEPROM Status
register EepAddr\Width field bits (offset 260h[23:22]) are both Set), write the value to the Serial
EEPROM 3rd Address Byte register Serial EEPROM 3rd Address Byte field (offset 26Ch[7:0]).

2. Calculate the combined Address and Command value to write into the Serial EEPROM Control
register (offset 260h), by combining the serial EEPROM 3-bit Read Data instruction (value 011b) as
bits [15:13], together with the serial EEPROM address. Serial EEPROM Address bits [14:2] must be
programmed into Serial EEPROM Control register bits[12:0], and serial EEPROM Address bit 15
must be programmed into Serial EEPROM Statusregister bit 20 (that is, Set bit 20 if the seria
EEPROM addressisin the upper 32 KB of any 64-KB address block within the serial EEPROM).

3. Poll the Serial EEPROM Status register until the EepCmdStatus bit (offset 260h[18]) is Cleared,
which signals that the transaction is complete.

4. Read the four bytes of serial EEPROM data from the Serial EEPROM Buffer register
(offset 264h).

For example, to read the first DWord in the serial EEPROM, write the value 0000_6000h to Port O,
register offset 260h, and then read Port O, register offset 264h.

Programming a Blank Serial EEPROM

The PEX 8625 supports 1-, 2-, or 3-byte serial EEPROM addressing. 8-Kbit to 512-Kbit SPI EEPROMs
use 2-byte addressing. The PEX 8625 requires that the first byte in the serial EEPROM must be the
value 5Ah (ASCII Z), asa Validation Signature.

The 2™ and 3" bytes contain the number of bytes within the serial EEPROM image, beginning with the
first register entry at seriadl EEPROM address 04h. If this Byte Count value exceeds the actual number of
register entries times 6 (for example, if the first DWord is programmed to the value 5A00_FFFFh), the
system could hang. To simplify programming of a blank EEPROM (such as in a typical production
build), the serial EEPROM could be pre-programmed with the first DWord, 0000_005Ah.

A 2-byte address serial EEPROM that is blank (or corrupted) can be programmed according to the
following procedure (when the PEX 8625 isin 1-Byte Address mode).

To program a blank serial EEPROM:

1. Writethe value 0000_005Ah into the Serial EEPROM Buffer register at address [upstream Port
BARO + 264h].

2. Issue aWrite Enableinstruction (Command = 110b, Set Write Enable Latch, and enable
2-byte addressing, by writing the value 00AQ_CO0Q0h into the Serial EEPROM Status and
Control register (offset 260h).

3. Copy thisdatavalueto serial EEPROM location 0, by writing the value 00AQ_4000h into
the Serial EEPROM Status and Control register. At this point, the first four bytesin the
seriadl EEPROM now contain the value 0000_005Ah.

4. Reboot the system, to reset the PEX 8625 so that it re-detects the serial EEPROM.
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6.9 Serial EEPROM Loading of NT Port Link Interface
Registers — Base Mode Only

The Virtual Switch Debug register Load Only EEPROM NT-Link on Hot Reset and Inhibit EEPROM
NT-Link Load on Hot Reset bits (Upstream Port, offset A30h[27:26], respectively) control whether the
seriadl EEPROM s to load registers following a Soft Reset (Hot Reset or DL_Down) to the upstream
Port or NT Port Link Interface, as defined in Table 6-3.

Table 6-3. Serial EEPROM Loading of NT Port Link Interface Registers
(Upstream Port, Offset A30h[27:26] Values)

Bit 27 Value Bit 26 Value Action
0 0 Load all registers from the seriadl EEPROM.
0 1 Load all registers, except the NT Port Link Interface registers,
from the serial EEPROM.
1 0 Load only NT Port Link Interface registers from the serial EEPROM.
1 1 Disable serial EEPROM loading of al registers.
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NT Port Expansion ROM — Base Mode Only

The PEX 8625 NT Port Virtual and Link Interfaces support Expansion ROM, as defined in the PCI r3.0.
Expansion ROM can be implemented for either Port, but not both concurrently. The Expansion ROM
imageis stored in the serial EEPROM, and its size can be either 16 KB (default, bit is Cleared) or 32 KB
(maximum), based upon the Serial EEPROM Clock Frequency register Expansion ROM Sze bit
(Port 0, except if Port 0 is a Legacy NT Port, then this register exists in the NT Port Virtual Interface,
offset 268h[16]) value.

By default, the Expansion ROM is enabled on the NT Port Link Interface; however, it c