Lead-free Green

P1/C9X3G606GP

PCIEXPRESSGEN 3 PACKET SWITCH

6-Port 6-Lane PCI Express Gen 3 Switch

DATASHEET
REVISION 1
March2021

DTOUES.

I M € OO R P O R AT E D

4 PERICOM

A Product Line of
Diodes Incorporated

1545 Barber LaneMilpitas, CA 95035
Telephone: 1408-232-9100

FAX: 4084341040
Internet; http://www. diodescom



http://www.diodes.com/

DIOOES. oeissrsst | (1) PERICOM

PI7C9X3G606GP

IMPORTANT NOTICE

®

1. DI ODES | NCORPORATED AND I TS SUBSI DI ARIES (fADlI ODES06) MAKE NO WARF

IMPLIED, WITH REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes
products described herein and application examples. Diodes does not assume any liability arising out of the application or use of this
document or any product described herein. This document is intended for skilled and technically trained engineering customers and
users who design with Diodes products. Diodes products may be used to facilitate safety-related applications; however, in all instances
customers and users are responsible for (a) selecting the appropriate Diodes products for their applications, (b) evaluating the
suitability of the Diodes products for their intended applications, (c) ensuring their applications, which incorporate Diodes products,
comply the applicable legal and regulatory requirements as well as safety and functional-safety related standards, and (d) ensuring
they design with appropriate safeguards (including testing, validation, quality control techniques, redundancy, malfunction prevention,
and appropriate treatment for aging degradation) to minimize the risks associated with their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by
Diodes from time to time. Any customer or user of this document or products described herein will assume all risks and liabilities

associated with such use, and will hold Diodes and alll compani es wh

harmless against all damages and liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent
applications. Product names and markings noted herein may also be covered by one or more United States, international or foreign
trademarks and trademark applications. Diodes does not convey any license under any of its intellectual property rights or the rights of
any third parties (including third parties whose products and services may be described inthis document or on Di
this document.

5. Di odes product s ar e provided subj ect to Di odesbd
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This
document does not alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or accept any liability
whatsoever in respect of any products purchased through unauthorized sales channel.

6. Diodes products and technology may not be used for or incorporated into any products or systems whose manufacture, use
or sale is prohibited under any applicable laws and regulations. Should customers or users use Diodes products in contravention of any
applicable laws or regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for
any damages, losses or penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its
representatives and agents harmless against any and all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim relating to any noncompliance with the applicable laws and regulations, as well as any unintended or unauthorized
application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may
contain technical inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this
document is error-free and Diodes is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing,
Diodes reserves the right to make modifications, enhancements, improvements, corrections or other changes without further notice to
this document and any product described herein. This document is written in English but may be translated into multiple languages for
reference. Only the English version of this document is the final and determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion
hereof) is prohibited. Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising
from any such unauthorized use.

Copyright © 2021 Diodes Incorporated

www.diodes.com

P17C9X3G606GP Page2 of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated

odes 06 WEe

Standa



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP

REVISION HISTORY

Date Revision Number Description
03/082021 1 Initial Datasheet Release

March 2021

© Diodes Incorporated

Page3 of 303

www.diodes.com

PI7C9X3G606GP
Document Number DS43484 Rev 1-2



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP
TABLE OF CONTENTS
1 INTRODUGCTION .ottt e et e e e e e eaea s et r e e e e et et e eeee e e ee s s e e s R R ae s e e e e e e e e e eeesennneeeeeeeennnnnnnnnes
1.1 KEY FEATURES. ... oottt e e e e et e e e e e e m e et e e e e s b r e nr e e e e e e aaeesneeeeas 23
2  GENERAL DESCRIPTION ..ottt ettt e e e ettt e eee e e e e et e e e ee bt tbaa s s s seeeb e e s e e e eeaaeeeeessbebnnmmmeeees
3 PIN DESCRIPTION L.ttt ettt ettt oottt et e oo o4 o2 a2 e et ettt e ba b mmme e e e e tebbbb e e s e e e eeaeaanaeeaeaeaaaeeeennnns
3.1 PCIEXPRESSNTERFACESIGNALS. ... ...ttt e e e e e e eaa b mmmeeees 27
3.2 CONFIGURATIONSTRAPPINGSIGNALS......cotttiiiie ettt e e e e e e eeaeebanaaae 27
3.3 HOT PLUGSIGNALS ..ottt e e e eaee s e e e e e e e e ettt e e be bbb smmmr s a e e e e e e e e e e eeesnnnnenns 28
3.4 REFERENCECLOCKOUTPUTAND CONTROLSIGNALS ...t 29
3.5 SIDEBAND MANAGEMENT SIGNALS.... ..t e e e e ee s e e e e e e e eeeeeeereennn s snres 29
3.6 MISCELLANEOUSCONTROLAND STATUS ... .o 29
3.7  JTAGBOUNDARY SCANSIGNALS ... e e eeeee e e e e e e et e e e e e aanrnnnaneaaes 30
3.8 POWERPINS. ... e et e e e e e ee e et e e e et tet e e e e e as b aaaa e e e e estan e eeeestan s eeeernnnessnneaeeenen 30
4 FUNCTIONAL OVERVIEW it eeeet et et e e e e emta s e e e e ettt e e e e ettt s e aaeae s e ettt e e e easan e eeeessnnss
4.1 MODESOF OPERATIONS ... it eeeee ettt e ettt rree s e e e e et e e et e et e e e e e aammeaasaeeaessnneeeeenen 32
4.1.1 BASE MODE (FANDUT MODE). ... ..uuutiitiiiiiiiiiitietieeeiiitiseie ettt e e et e e e e s emeseseeeeeae et aaaaaaaaaessassmmmeeeeeas 32
4.1.2 CROSSDOMAIN ENDPOINT MODE...... ..t ieeee et e e e e e e ee e eneennas 32
4.2 PHYSICALLAYER CIRCUITS. ...ttt e e ee e e e e e e e en e s s s s e s emen e s e e e e e e e e 33
4.3 MEDIA ACCESSCONTROL(MAC) ...ciittiiiiaeaiie ettt e e e bbb e e e e eeaensnnnenes 33
N ) A 1 I | S N =t o {5 ) U 34
45 TRANSACTIONLAYER RECEIVEBLOCK (TLP DECAPSULATION)......uuuiiiiiiiiieieieeeeeseeeeeeeeeieeeeeens 34
4.6 L 10 N I ] 34
A 10 | S 35
471 POSTED REQUEST HEADER (PH)...ccttiiiiiiieiaiai ettt 35
4.7.2 POST REQUEST DATA (P ..ottt eeea sttt e et s eaebs b bbsbee s et et e e e eaeaeeeesaasseeeeeeeeees 35
4.7.3 NON-POSTED REQUEST HEADER AND DATA (NPHD)......ccooiiiiiiiiiee e 35
4.7.4 COMPLETION HEADER (CPLH). ...ttt ettt nnee s 35
4.7.5 COMPLETION DATA (CPLD). .ttt ettt smmna e e e e e e e s e s s e nees e e s e nnnns 35
4.8 TRANSACTIONORDERNG ... oottt et e et seee s e e e e et e e e eeta e e e eesammmtan e eeeesanaeaees 36
4.9 PORTARBITRATION ...ttt ettt e e s e e e et emme et e e e e e aet e e e e e st eaaeseeeastanseeeestanseeeensannns 36
0 T o I Y1V @ 1\ I L P 37
4.11 TRANSATIONLAYER TRANSMIT BLOCK (TLP ENCAPSULATION)......cuuttiiiiiiiiiiiieiieeeeeeiiieeveeeeeee 37
412 ACCESSCONTROLSERVICE(ACS) ..ottt ettt e e e eennas 37
4.13 MULTICAST OPERATION. ...ttt ettt eeeae e s e e e e e e e e e et e e et e bb s smmr et n b e e e e eeeaeaas 37
5 CHIP INITIZATION oottt e e e ettt et ettt eeoe et et e et ba b oo e e e e e e e aaaaaseeeeeaeeeeeennbebn s sennn e e e eeeas
51 PORT-LANE CONFIGURATION. ...ttt ettt eeeee e s e e e e atee e e e st ere s e e e e et e e e s estan e e e e snnnesnnnaeeeeenen 38
511 MODE SELECTION. ... iitiiii ittt e e e e e e e s s e aeeee e s et e e e e esta s e e s eeta e eeeesnnnaeesannanaaees 38
5.1.2 LI N YN o 1 38
5.1.3 PORT NUMERING ...ttt ceees e e et e e e e et e e e e et e e e ee b e e e eenneestan e eeeetan e eeeesnnnnnn 38
514 PORTLANE MAPPING . ...ttt e e e e e e et e et e eneeeeeeeeeeereanann s 39
5.2 CLOCK S SCHEME. ...t ettt e e e e e e et e et ettt b beeme e et e e et bbb e e e e e e e e e e aaanseeeeas 39
521 REFERENCE CLOCK OPERATION MODES.........o i 39
5.2.2 INTEGRATED REFERENECLOCK BUFFER.......ccoutiiiiiiiiiieiiiiiieeieeeeeeee e AO
5.3  EEPROMINTERRFACE ... ..ottt ees sttt e eeaeas bbb e e e e e ettt e et e e s aees e beess e e et eeeaeeaeeeeeesnnn 41
5.3.1 EERPOM ACCESS MODES.......coiiiiiiiiiiiieicceeiiieeeeee et e e e e ssieneee e AL
5.3.2 EEPROM MODE AT RESET......coiiiiiiiiii e iiieeee s eee e AL
5.3.3 EEPROM SPACE ADDRESS MAR......ccoiiiiiiiiii i eeeeeeeeeeee e nnnneeee o AL
5.4 J2CINTERRFACE... ... oottt et ee et et e ettt b e e e e e e e e taana s s e e e aaeaeeeeeetbsbann s smmmrebnnnans 42
P17C9X3G606GP Pages of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP

54.1 I2C REGISTER WRITE ACCESS......coiiiiiiiiii et e e eee s 42
54.2 I2C REGISTER READ ACCESS. ... ..ottt ettt nnee e 45

6  HOT PLUG SUPPORT ... oottt e re e ar e 48
6.1.1 SURPRISED SERIAL HOT PLUG. ...ttt 48
6.1.2 MANAGED SERIAL HOT PLUG........cooiiiiiii it 49
6.2 TIMING SEQUENCHEH-ORSURPRISEDHOT PLUGOPERATION.......cooiiiiiiiirinree e 50

7  CROSSDOMAIN END -POINT L.ttt eeeei et et esesr e ettt it e et e e e e e e e e e st st et e et e e aeeeeaeessesnaanine 51
7.1  GENERALDESCRIPTION. .. ..ottt ieeeirrs ettt e e e e e srsrs ettt r e et e e e e e e e s e s s s smmmt e et e e aaeaeeeeenesnaas 51
7.1.1 FAIL-OVER. ... .ottt ettt eeer et ettt e et e e e e e e e e s ammt e et e et e e e e e e e s e e s s e s s nneeeeeeeeens 51
7.1.2 COPROCESSOR.....cc oottt r e e r e e e e e s 51
7.2 PORTCONFIGURATION.....coitiiiiiiiii et 52
7.3 BARTRANSLATION FORLOCAL HOSTDOMAIN ....coiiiiiiiiiiiiiiiireee e 52
7.3.1 DIRECT ADDRESS TRANSLATION (DAT)...eiiiiiiiiiiiiie e irimeen et rmmes e 53
7.3.2 ADDRESS LOOKIP TRANSLATION (ALUT) .. .utiiiiieiiiiiieee e reee sttt rmeee s e e 53
7.3.3 ID TRANSLATION ..ottt ettt e e e s e e e s s n e e e e eeas 53
7.4 BARTRANSLATION FORPRIMARY HOSTDOMAIN ...ttt e e e rneeeeee e 53
7.5 SCRATCHPADSAND DOORBELLS......coitiiiiiiieei et 54

8 DIRECT MEMORY ACCESS ... e e ettt e e e e e s s srs e e e e et e e e e e e e e e e e s e s s e s s ammeas 55
8.1 GENERALDESCRIPTION. .. ...ttt e e e st n e a e e e e e e e s s e s 55
8.2  DMA CONFIGURATION......cuuttiiiiiiiiiiiiiiii ittt ettt e e e smmmr e e e e e e e e a e e s 55
8.2.1 DMA FUNCTIONS . ... rr et e e e e et e et e e e e srrr b e e s e e et e e et e e seeeeeeessann 55
8.2.1.1 DMA MODE BIT DEFINITION ....oiiiiiiiiiiiii e mree e 56
8.2.1.2 DMA MODE AND CD MODE .....cciiiiiiiiiiiiite ettt rmeee et e e e e e s ee e e s e e e e e e e s 56
8.2.1.3 ENUMERATION. ... .ttt ettt ettt e e r e e et e e e e e e e et eeeaes e e et e e e e e e n e sntnr e e e s amerereeeeeeeenn 56
8.2.2 DMA CONTROL REGISTER. ..o 56
8.2.21 DMADESCRIPTOR REGISTER.......ciiiiittiiiiiie ettt e e e e e re e e e e e ns 57
8.2.2.2 DMA OPERATIONAL REGISTER......cittiiiiiiiiiiiiii ettt e e e e e e emr e e e e e e e neens 57
8.3 DMA DESCRIPTORSAND TRANSFERS ... e 58
8.3.1 DESCRIPTORS. ...t e et e e et e e e s srrr e st e et e e e e e e e e e e e e e e s s s 58
8.3. 1.1 INITIALIZATION oottt e oot e e e e e s e ee e e s s e et e e e e e s s e e et e e e e e e e e e s e snnnnn e e eenensnnneeeeens 58
8.3. 1.2 OWNERSHIP... ..ttt ettt ettt e e e e e e et eaes e e et e e e e e e s st nn e et eeeenr e e e e e e e e e naen 58
8.3. 1.3  PREFETCH. ..ttt ettt e oo et e e e e e et e e e e e e e e e e e e e e e s amree e e e e r e e e s 59
8.3.2  TRANSFER......ce e 59
8.3.2.1 LOCAL DOMAIN TRANSFER. ... ..ttt er et e e e e e e e e e e e eeesr e e e e e e e e e e nennnnnne 59
8.3.2.2 CROSS DOMAIN TRANSFER. .....cittiiittt ittt rmeee et e e e e e s e e e e e e e e e e s 59
8.3.3 DESCRIPTOR LAY OUT ..ottt ettt e e 59
8.3.3.1 DOMAIN AND ADDRESS FIELD........ciiiuttitiiiiie ettt et et e e e e e e e e e e e e s 60
8.3.3.2  TRANSFER COUNT FIELD......oetttiiiiiiiiiiie ettt et e e e e et e et e e e st et e e e e e et neeeeeeeens 60
8.3.3.3  CONTROL FILED.....cci ittt ettt e e e e e e e e et e e e e s s e ssnnn e e eenensnrnreeeesd 60
8.3.3.4  ERRFIELD... ... ee e e e e e senr e e e e e e sennees 61
8.3.3.5 ST FIELD..... e e e e e e e st an e e e e e nnne e 61
8.3.3.6  CROC FIELD..... ..o ee e e e e e e s nnn e e s sennree e e e e e s e s snnnees 62
8.4 ERRORREPORTINGAND HANDLING .....ouuttiiiiiiiiiiiiiiieie ettt e e e e e eee s 62
8.4.1 ERROR REPORTING .....ouitiiiiiiiiiiiiiiis ettt e e e sttt e e e e e e e e e s a e s s s smmne e e e e e e e e e e e s e s s 62
8.4.1.1 REPORTING VIA FUNCTION. ..ottt ee e e e e 62
8.4.1.2 REPORTING VIA CHANNEL .....ooe e 62
8.4.1.3 REPORTING VIADESCRIPTOR .....ooiiiiiiiiii e rmne e 62
8.4.2 ERROR LOGGING ... .ottt re et eeees bbb e e et ettt et e e e e eeesnesan e e e ettt eeaeeeeeeessann 63
8.4.3 DATA INTEGRITY oottt ettt eesr e e e e e e e s e e ens e e e e s e e e e e e e e s reas 63
8.44 ERROR HANDLING FOR UNCORRECTABLE ERROR DETECTED..........ccoovciiiieerereeeennn 63
8.4.4.1 ERROR INDATABUFFER......c..ciiiiiiiiiiiii et r e 63
8.4.42 ERROR IN DESCRIPTOR..... oot ee e e e e e e e s e e e e emee e e e e e e e e e e e snnnnneeeeeeeand 63
8.4.5 ERROR HANDLING FOR DMA READ. ...ttt 63
P17C9X3G606GP Pageb of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP
9  REGISTER DESCRIPTION ..coiiitiiiiiiitaiitieeatieaete ettt e s sitee e sttea e s smeeasseeassbeeaassbeeesasbeeeameesnsseessnbsessanneeessnsenaneessd 64

9.1  REGISTERTYPES. ..ottt ettt ettt et eeme st e ettt e e s ebte e e st beeee e e ssbeaesanbeeesnbeeeesnnnnseesd 64
9.2 REGISTERACCESS. ..ottt et ese et e e s s e s annr e e e s e e ssne e e snneeesnneessnnreeemnee e 64
9.2.1 PCI-COMPATIBLE CONFIGURATION MECHANSLIM.......cccoiiiiiienriiieme e 64
9.2.2 PCI EXPRESS ENHANCED CONFIGURATION ACCESS MECHANISM........cccccovvvviienninenn. 64
9.2.3 DEVICE_SPECIFIC MEMORY MAPPED CONFIGURATION MECHANISM........cccocevniiriieenn. 64
9.3 TRANSPARENTMODE CONFIGURATIONREGISTERS........cciiiiiiiiiiiiiieeeee e see e 65
9.3.1 VENDOR ID REGISTER OFFSET OO0N.....ccciitiiiiiiiie ittt sie it e s s 70
9.3.2 DEVICE ID REGISTER OFFSET OO0M...cccitiiiiitiiiiiiieeaeeriiee ettt s seee e e 70
9.3.3 COMMAND REGISTER OFFSET O4h.......ciiiiiiiiiiiiie ettt ree et e s 70
9.3.4 PRIMARY STATUS REGISTERFFSET O4.....cciiiiiiiiiiii e 71
9.3.5 REVISION ID REGISTEROFFSET 08h......ccoiitiiiiiiiieiiiiiere et e e siensseeessnneeessnneeesnnnee L
9.3.6 CLASS REGISTEROFFSET O8h......ccciitiiiiiiiieiiiieentessiieessireeessineeessieesreessssneeessnneessnneessmemnennes L
9.3.7 CACHE LINE REGISTEROFFSET OCh.....ccoiitiiiiiiiieiiiicereesieee s e e sieesseee s snneeessnneeesnnnee L
9.3.8 PRIMARY LATENCY TIMER REGISTERFFSET OCh.......cuutiiiiiiiiiiiiiieececeiiiieeeeeeee e 72
9.3.9 HEADER TYPE REGISTEROFFSET OCHh....uuiiiiiiiiiiiiiiice et 72
9.3.10 BASE ADDRESS 0 REGISTERFFSET 10h (Upstream Port Only).........ccccoeevviiiiiieceieneeeeene, 12
9.3.11 BASE ADDRESS 1 REGISTERFFSET 14h (Upstream Port Only).........cccceevviiiiiieeeineeeeniene, 12
9.3.12 PRIMARY BUS NUMBER REGISTERFFSET 18h........ccceiiiiiieiiiiicneeniee e sireeeee s 2
9.3.13 SECONDARY BUS NUMBER REGISTERFFSET 18h........ccciiiiiiiiiiieiieeeiee e 72
9.3.14 SUBORDINATE BUS NUMBER REGISTERFFSET 18h......cccctiiiiiieiiiiieiieeriiee e 73
9.3.15 SECONDARY LATENCY TIMER REGISTEGFFSET 18h.......ccciiiiiiiiiiiieiriereee e 73
9.3.16 1/O BASE ADDRESREGISTER OFFSET 1CHh.....cciiiiiiiiiiieiie et 73
9.3.17 I/O LIMIT ADDRESS REGISTEROFFSET LCH . ...ttt 73
9.3.18 SECONDARY STATUS REGISTERFFSET LCh.....uuuiiiiiiiiiiiiiiee ettt 73
9.3.19 MEMORY BASE ADDRESS REGISTEGRFFSET 20N.......ccciiiiiiiiiiii e 74
9.3.20 MEMORY LIMIT ADDRESS REGISTERIFFSET 20h.......cciiiiiiiiiiiiiiiireeee et 74
9.3.21 PREFETCHABLE MEMORY BASE ADDRESS REGISTERFSET 24h........ccccccocvviiniiviieenn 74
9.3.22 PREFETCHABLE MEMORY LIMIT ADDRESS REGISTEBRFFSET 24h.......ccccocviiiiiieniiieeeens 74
9.3.23 PREFETCHABLE MEMORY BASE ADDRESS UPPEBIFS REGISTEROFFSET 28h............. 74
9.3.24 PREFETCHABLE MEMORY LIMIT ADDRESS UPPERB32S REGISTER OFFSET 2Ch.......... 75
9.3.25 1/0 BASE ADDRESS UPPER-BSTS REGISTER OFFSET 30h...ccciiiiiiiiieieeeiieeiieeeeeeeeeeeeeee, 75
9.3.26 I/O LIMIT ADDRESS UPPER 1BITS REGISTER OFFSET 30R.........ccoiiiiiiiiiiiieeen e 15
9.3.27 CAPABILITY POINTER REGISTHROFFSET 34h....ccoiiiiiiiiiiie e 75
9.3.28 INTERRUPT LINE REGISTEROFFSET 3CHL...cciiiiiiiiiiieiiiiie et 75
9.3.29 INTERRUPT PIN REGISTEROFFSET 3Ch.....uuttiiiiiiiiiiiee ettt smme e 75
9.3.30 BRIDGE CONTROL REGISTHROFFSET 3Ch......cciiiiiiiiiiiie e iiieeeeee sttt se e 75
9.3.31 POWER MANAGEMENTAPABILITIES REGISTEROFFSET 40R.......ccooiiiiiiiiiiiiieeeee e 76
9.3.32 POWER MANAGEMENT DATA REGISTERFFSET 44h......ccccciiiiiiiiii e 17
9.3.33 PPB SUPPORT EXTENSIONS REGISTERFFSET 44h.....cccccoeiiiiiiiieeeee e 77
9.3.34 DATA REGISTEROFFSET 44h.... oo ieiiiiitiiiieeeieeeeee et e e e e s esetaeaaeeeeeeaaaaaaaeaeeeessamreeeeees 77
9.3.35 MSI CAPABILITIES REGISTEROFFSET 48h.......ccceoiiiiiiiiiieeee s ceeeieiieeveeeeeenssnennennnnnnd 1
9.3.36 MESSAGE ADDRESS REGISTERFFSET 4Ch....cccuutiiiiiiiiiiiieereeeiiee et eee e 78
9.3.37 MESSAGE UPPER ADDRESS REGISTERFFSET 50h.......cccuiiiiiiiiaiiii e 78
9.3.38 MESSAGE DATA REGISTEROFFSET 54M....ccciiiiiiiiiiieiiit ettt eese et 78
9.3.39 MESSAGE MASK REGISTERDFFSET 58h.......cutiiiiiiiiiiiieieeniiie et eee e 78
9.3.40 MESSAGE PENDING REGISTEROFFSET 5Q@......cccoviiiiiiiieiiieiie e smeee e 78
9.3.41 PCI EXPRESS CAPABILITIES REGISTERFFSET 68h.........cuutiiiiiiiiiiiiesicceiiniieeeeeeeee e e 78
9.3.42 DEVICE CAPABILITIES REGISTEROFFSET BCHh.......cuutiiiiiiiiiiiiiei e 79
9.3.43 DEVICE CONTROL REGISTEROFFSET 70h.....ccccciiiiiiiiiiiiiceeee e s eeseeennvenvneeeeenssnennennennd 9
9.3.44 DEVICE STATUS REGISTHROFFSET 70N.......cutiiiiiiiiiiiteiieeeiiee et emme s 80
9.3.45 LINK CAPABILITIES REGISTEROFFSET 74M.....cciiiiiiiiiiie et 80
9.3.46 LINK CONTROL REGISTEROFFSET 78h.....ciiiiiiiiiiiiieiiiteeeme sttt eeee et 81
9.3.47 LINK STATUS REGISTEROFFSET 78h.....cciitiiiiiiiie ittt ettt siense et 82
9.3.48 SLOT CAPABILITIES REGISTEROFFSET 7Ch (Downstream Port Only)............coocccvvvviinennnd 82
PI7C9X3G606GP Page6 of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP
9.3.49 SLOT CONTROL REGISTHROFFSET 80h (Dowstream Port ONly).........ccevveeiiiiiiiiiieeneeeeee 83
9.3.50 SLOT STATUS REGISTEROFFSET 80h (Downstream Port ONly)...........ocouveeeeeiiiieemniiiiieeeeenns 84
9.3.51 DEVICE CAPABILITIES REGISTERI2FFIET 8Ch.......ciiiiiiiiiiiie e 84
9.3.52 DEVICE CONTROL REGISTERI 20FFSET 90N.......cotiiiiiiiiiiiie et 84
9.3.53 DEVICE STATUS REGISTER DFFSET 90N.......cciiiiiiiiiiie e e e 85
9.3.54 LINK CAPABILITIES REGISTERIT20FFSET 94N.....cccciiiiiiiiie e veem e 85
9.3.55 LINK CONTROL REGISTERT20FFSET 98h.....cccciiiiiiiiiiiiiiiieeeiee et 85
9.3.56 LINK STATUS REGISTERI20FFSET 98h....ccciiiiiiiiiiiiiiiiiieeeie ettt eeeree e e 86
9.3.57 SLOT CAPABILITIES REGISTER DFFSET OCh......ciiiiiiiiiiiiiiiiiiieeeiiiee e 86
9.3.58 SLOT CONTROL REGISTER DFFSET AON....ccciiiiiiiiiieiiiiiiieeeie et 86
9.3.59 SLOT STATUS REGISTER DFFSET ADN......ooiiiiiiiiiiiie e 86
9.3.60 SSID/SSVID CAPATILITIES REGISTERFFSET Adh......cooiiiiiiiiiiie e 86
9.3.61 SUBSYSTEM VENDOR ID REGISTERFFSET A8h......ccciiiiiiiiiiiie e 87
9.3.62 SUBSYSTEM ID REGISTEROFFSET ABN.......oiiiiiiiiiiiiie ettt 87
9.3.63 MSI-X CAPATILITIES REGISTEROFFSET BOh (Upstream Port Only).........ccoccveveeeiiieenninne. 87
9.3.64 MSI-X TABLE OFFSET/TABLE BIR REGISTERFFSET B4h (Upstream Port Only)................. 87
9.3.65 MSI X PBA OFFSET / PBA BIR REGISTERFFSET B8h (Upstream Port Only)...................... 87
9.3.66 BAR 0 CONFIGURATION REGISTEROFFSET EOh (Upstream Port Only).........cccceveerinivviennee. 87
9.3.67 BAR 01 CONFIGURATION REGISTEROFFSET E4h (Upstream Port Only)........ccccocvveinverenes 88
9.3.68 PCI EXPRESS ADVANCED ERROR REPORTING ENHANCED CAPRBHEADER REGISTER
L@ T o] = I 00 ST SO P PP PPPPPP 88
9.3.69 UNCORRECTABLE ERROR STATUS REGISTERFSET 104h......ccoooiiiiiiiiiiiiceeee e 89
9.3.70 UNCORRECTABLE ERROR MASK RBGERI OFFSET 108h........cccceiiiiiiiiiieiiee i 89
9.3.71 UNCORRECTABLE ERROR SEVERITY REGISTBIRFSET 10Ch.......ccccviiiiiiiiiiieeee e 90
9.3.72 CORRECTABLE ERROR STATUS REGISTERFSET 110N.......ccciiiiiiiiiiieiiicer e 91
9.3.73 CORRECTABLE ERROR MASK REGISTEBFFSET 114h.......ccoiiiiiiiiiiiiieiiee e 91
9.3.74 ADVANCE ERROR CAPABILITIES AND CONTROL REGISTERFSET 18h.........ccccocvveennen. 92
9.3.75 HEADER LOG REGISTEROFFSET From 11Ch t0 128h.......cccoiiiiiiiiiiiiiiieeniiee e 92
9.3.76 PCI EXPRESS VIRTUAL CHANNEL ENHANCED CAPABILITYHEADER REGISTHFSET 130h
92
9.3.77 PORT VC CAPABILITY REGISTER DFFSET 134h.......uuiiiiiiiiiiiiiieeiee e 92
9.3.78 PORT VC CAPABILITY REGISTER DFFSET 138h.......uuiiiiiiiiiiiiiiii et 93
9.3.79 PORT VC CONTROL REGISTERDFFSET 13CHh.....ciiiiiiiiiiiiiiiie ittt 93
9.3.80 PORT VC STATUS REGISTERFFSET L13CHh.....uiiiiiiiiiiiiiiiei et eee e 93
9.3.81 VC RESOURCE CAPABILITY REGISTERI(@FFSET 140N.........ccccciiiiiiiiiiieee e 93
9.3.82 VC RESOURCE CONTROL REGISTERI(@QFFSET 144N........cccoiiiiiiiiiiie e 94
9.3.83 VC RESOURCE STATUS REGISTER (QFFSET 148h.......cciiiiiiiiiiieiieeeiee e 94
9.3.84 DEVICE SERIAL NUMBER ENHANCED CAPABILITY HEADER REGISTBRFSET 1A0h......94
9.3.85 DEVICE SERIAL NUMBER LOWER DW REGISTEBFFSET 1A4h.......cccciiiiiiiiiiiccceeeee e 94
9.3.86 DEVICE SERIAL NUMBER HIGHER DW REGISTERFFSET 1A8N........cccccoviiiiiiiiiieeeee 94
9.3.87 PClI EXPRESS POWER BUDGETING ENHANCED CAPABILITY HEADER REGISDERSET
1BON (UPSLrEaM PO ONIY)Y. . .eiiiiiiei ittt rtee sttt ettt e rmeee sttt e e e s ea bttt e e s ammee s s sbbe e e e e e s annbeaeeeessmnnes 95
9.3.88 DATA SELECT REGISTEROFFSET 1B4h (Upstream Port Only).......cccccoveieiiiiieenee e 95
9.3.89 POWER BUDGETING DATA REGISTERFFSET 1B8h (Upstream Port Only)..........cc.ccuveeenee. 95
9.3.90 POWER BUDGET CAPABILITY REGISTERFFSET 1BCh (Upstream Portn@y) .............cccueeene a5
9.3.91 ACS ENHANCED CAPABILITY HEADER REGISTEGFFSET 1COh (Downstream Port Only)..95
9.3.92 ACS CAPABILITY REGISTEROFFSET 1C4h (Downstream Port Only).........cooccveeeeeiniiieennnnnn. 96
9.3.93 EGRESS CONTROL VECTOR REGISTEBRFFSET 1C8h (Downstream Port Only)................... 96
9.3.94 MULTI-CAST ENHANCED CAPABILITY HEADER REGISTERDFFSET 1DOR.........ccvveviinnnnnn. 96
9.3.95 MULTI-CAST CAPABILITY REGISTHROFFSET 1D4N.......cccuiiiiiiiiiiiiieeeeee e 97
9.3.96 MULTI-CAST CONTROREGISTER OFFSET 1D4h......ccoiiiiiiiiiieiiiieeree et e e 97
9.3.97 MULTI-CAST BASE ADDRESS 0 REGISTEBFFSET 1D8h......ccccoiiiiiiiiiiiiieee e 97
9.3.98 MULTI-CAST BASE ADDRESS 1 REGISTEBRFFSET 1DCh.....ccuviiiiiiiieiiiieereeniie e 97
9.3.99 MULTI-CAST RECEIVER REGISTEROFFSET 1EON......ccoiiiiiiiiiie ittt e e 97
9.3.100 MULTI-CAST RECEIVER UPPER-EATS REGISTER OFFSET 1E4N......cc.oooviiiiieiicee, 97
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9.3.101 MULTI-CAST BLOCK ALL REGISTEROFFSET 1E8N.......ccoiiiiiiiiiiiiiiieeniiee e 97
9.3.102 MULTI-CAST BLOCK ALL UPPER 3RITS REGISTER OFFSET 1ECh........cccccvvviieiiiiiinnee. 98
9.3.103  MULTI-CAST BLOCK UNTRANSLATED REGISTERFFSET 1FON........cccveiiiveeiiiireieenineenn 98
9.3.104  MULTI-CAST BLOCK UNTRANSLATED UPPERBI'S REGISTER OFFSET 1F4h.............. 98
9.3.105 LTR EXTENDED CAPABILITY HEADEROFFSET 200h (Upstream Port Only)..................... 98
9.3.106 MAX SNOOP LATENCY REGISTERFFSET 204h (Ugtream Port Only).........ccccoevvvveiivnrenes 98
9.3.107 MAX NOSNOOP LATENCY REGISTEROFFSET 204h (Upstream Port Only)...................... 98
9.3.108 SECONDARY PCI EXPRESS EXTHED CAPABILITY HEADER OFFSET 210h................... 29
9.3.109 LINK CONTROL 3 REGISTEROFFSET 214N......cciiiiiiiiiiiiiite et 99
9.3.110 LANE ERROR STATUS REGISTERFFSET218N.......cccciiiiiiiiiiiiiiiieniiee e e 99
9.3.111 LANE EQUALIZATION CONTROL REGISTERFFSET 21Ch/22C/230R.........cccveviivieerirnn 99
9.3.112 DPC EXTENDED CAPABILITY HEADEROFFSET 2A0h (bwnstream Port Only)................ 100
9.3.113 DPC CAPABILITY REGISTEROFFSET 2A4h (Downstream Port Only)..........ccceveveeeiiienne. 100
9.3.114 DPC CONTROL REGISTEROFFSET 2A4h (Downstream Port Only).........ccccoocvveiiiineneeenns 100
9.3.115 DPC STATUS REGISTEROFFSET 2A8h (Downstream Port Only).........ccocccvveveeiiiiennnenne. 100
9.3.116 DPC ERROR SOURCE IREGISTER OFFSET 2A8h (Downstream Port Only)................... 101
9.3.117 LI PM SUBSTATES ENHANCED CAPABILITY HEADEBFFSET 2BOh........ccccvveiiiiiiinneee 101
9.3.118 L1 PM SUBSTATES CAPABILITY REGISTERFFSET 2B4h.......ccccvviiiiiiiiieeeice e, 101
9.3.119 L1 PM SUBSTATES CONTROL 1 REGISTEBRFFSET 2B8h.......ccccviiiiiieiiiiicieeriee e 101
9.3.120 L1 PM SUBSTAES CONTROL 2 REGISTEROFFSET 2BCh......cccviiiiiieiiiiie e 101
9.3.121 VENDORSPECIFIC ENHANCED CAPABILITY HEADBEROFFSET 300R........ccccvivieeiinene 101
9.3.122 VENDORSPECIFICHEADERT OFFSET 304h......cciiiiiiiiiiieiiiieenee e 102
9.3.123 EEPROM CONTROL REGISTEROFFSET 308h (Upstream Port Only)..........ccccceeevviivvvinnnee. 102
9.3.124 EEPROM ADDRESS AND DATA REB3ERi OFFSET 30Ch (Upstream Port Only).............. 102
9.3.125 DEBUGOUT CONTROL REGISTHROFFSET 310h (Port 0 Only)......ccccovuviieeerinieenniineenn. 103
9.3.126 DEBUGOUT DATAREGISTER OFFSET 314h (PoOrt 0 ONly)....cccoiiiviiiieiiiiiieeeiieee e 103
9.3.127 12C CONTROL AND STATUS REGISTERFFSET 318h (Port 0 Only)........cceevvieveiniiirennenne 103
9.3.128 GPIO 0-15DIRECTION CONTROL REGISTHROFFSET 31Ch (Port 0 Only)........ccovvveennee. 104
9.3.129 GPIO 1631 DIRECTION CONTROL REGISTEROFFSET 320h (Port 0 Only)........cccccvvveene 106
9.3.130 GPIO INPUT DEBOUNCE REGISTER OFFSET 324h (Port 0 Only).......c.ccoveenieieniiineneenns 108
9.3.131 GPIO 015 INPUT DATA REGISTEROFFSET 328h (Port 0 Only)........c.cvveeeeiiiiiiiiieeeeeeeene 108
9.3.132 GPIO 1631 INPUT DATA REGISTEROFFSET 32Ch (Port 0 Only)........ccvvveeiiiiiiiiiieeneennn 109
9.3.133 GPIO 015 OUTPUT DATA REGISTEROFFSET 330h (Port 0 Only)........ccoovuviieeeiniiennnee. 110
9.3.134 GPIO 1631 OUTPUT DATA REGISTEROFFSET 334h (Port 0 Only)........cccveeviiiiiieiiieaannn. 111
9.3.135 GPIO 031 INTERRUPT POLARITY REGISTERFFSET 338h (Port 0 Only)........ccccveennee. 112
9.3.136 GPIO 031 INTERRUPT STATUS REGISTERFFSET 33Ch (Port 0 Only).........cccceevnvneens 112
9.3.137 GPIO 031 INTERRUPT MASK REGISTEROFFSET 340h (Port 0 Only)......ccccvvevvvveeniirinnn. 112
9.3.138 OPERATION MODE REGISTEROFFSET 348h (POrt 0 Only).......ccovcueeeiniieeiieeniee e 112
9.3.139 CLOCK BUFFER CONTROL REGISTEROFFSET 34Ch (Port 0 Only)......cooocvveveeiiiiiiieneee 113
9.3.140 LTSSM CSR O REGISTEROFFSET 380hN......cciiiuiiiiiieiiiiiiieeeiieee et 113
9.3.141 LTSSM CSR 1 REGISTEROFFSET 384h....cccciiiiiiiiiaiiiiiiieeetieee et 114
9.3.142 LTSSM CSR 2 REGISTEROFFSET 388h....cccciiiiiiiiieiiiiiiieeiieee ettt 114
9.3.143 LTSSM CSR 3 REGISTERDFFSET38CH ....ccciiiiiiiiiiiiiiiit ettt 114
9.3.144  LTSSM (REGISTER OFFSET 390N.....ccciitiiiiiiiiiiitie ettt et 114
9.3.145 LTSSM 1 REGISTEROFFSET 394N.....cciiitiiiiiiiii ittt 115
9.3.146 LTSSM 2 REGISTEROFFSET 398.....cccitiiiiiiiiii ittt enee e 115
9.3.147 LTSSM 3 REGISTEROFFSET 39CH ...ttt 115
9.3.148 LTSSM 4 REGISTEROFFSET 3ADK......iitiiiiieiiiiiiit ettt 116
9.3149  LTSSM 5 REGISTEROFFSET SAZ4N ...ttt 116
9.3.150 LTSSM 6 REGISTEROFFSET 3ABK......iittiiiiiiiiiiiit ettt 116
9.3.151 LTSSM 7 REGISTEROFFSET SACHK. ...ttt ittt sttt ettt 116
9.3.152 LTSSM 8 REGISTEROFFSET 3BOM....cccituiiiiiiiiiiiie ettt eeee e 117
9.3.153 LTSSM 9 REGISTEROFFSET 3BAh.....ccitiiiiiiiiii ittt 118
9.3.154 LTSSM 10 REGISTEROFFSET 3B8h.....ccoitiiiiiiiiiiiiiieeee ettt 118
9.3.155 LTSSM 11 REGISTEROFFSET 3BCHh.....ccciiiiiiiiiiiiic e 118
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9.3.156 LTSSM 12 REGISTEROFFSET3COMN......cciiiiiiiiiiiieiiiiiieeeiieie et siiieesainr e e e aneeneee e 118
9.3.157 LTSSM 13 REGISTEROFFSET 3CAh....cciiiiiiiiiiiiii ettt esiie e 119
9.3.158 LTSSM 14 REGISTEROFFSET 3C8h.....cciiiiiiiiiieiiiiceee et 119
9.3.159  LTSSM 15 REGISTEROFFSET 3CCh...ccciittiiiitiiie it reemiree et seme e 120
9.3.160 DLL CSR O REGISTEROFFSET 420h........0cciitiiiaiieiesiemniieee e siee e seme e 120
9.3.161 DLL CSR1 REGISTER OFFSET 424R........ooiiiiiiiiiieie et 120
9.3.162 DLL CSR 2 REGISTEROFFSET 428N.......cuiiiiiiiiiiiiiieeeee et 120
9.3.163 DLL CSR 3 REGISTEROFFSET 42CHh.......ciiiiiiiiiiiiie et rmmee e 121
9.3.164 DLL CSR 4 REGISTEROFFSET 430D........utiiiiiiiiiiice e 121
9.3.165 DLL CSR 5 REGISTEROFFSET 434N......iiiiiiiiiii e 121
9.3.166 DLL CSR 6 REGISTEROFFSET 438h.......cuiiiiiiiieiieie s reemiieie s ssme e 122
9.3.167 DLL CSR 7 REGISTEROFFSET 43Ch.....ctiiiiiiiiiiiieiiiieenee ettt se et 122
9.3.168 DLL CSR 8 REGISTEROFFSET 440N........c.cciiiiiiieiiiie s iemniiee et 123
9.3.169 DLL CSR 9 REGISTEROFFSET 444R........utiiiiiiiiiiiie ettt 123
9.3.170 DLL CSR 10 REGISTEROFFSET 448h......ccoiiiiiiiiiiiiiiieeeiie et eesi e 123
9.3.171 DLL CSR 11 REGISTEROFFSET 44Ch.......couiiiiiiiiiiiii et 124
9.3.172 DLL CSR 12 REGISTEROFFSET 450h......cciiitiiiiiiiiiiiieeeiie et eesis e 124
9.3.173 DLL CSR 13 REGISTEROFFSET 454h......cciiiiiiiiiiiiiiiieeeieee et 124
9.3.174 DLL CSR 14 REGISTEROFFSET 458h.......uiiiiiiiieiiiie e 125
9.3.175 DLL CSR 15 REGISTEROFFSET 45Ch.......cciiiiiiiiiiiii et 125
9.3.176  DLL CSR 16 REGISTEROFFSET 460R.........ccciiiiiiiiiieiiemiiiie e seme e 126
9.3.177 DLL CSR 17 REGISTEROFFSET 464h........cciiiiiiiiiiiie ettt 126
9.3.178 DLL CSR 18 REGISTEROFFSET 468h.......ccccuuiiiiiiiiiiiiieeeiieeee e eesi e 126
9.3.179 DLL CSR 19 REGISTEROFFSET 46CHh.........cciiiiiiiiiiiiei et 126
9.3.180 LA DEBUG REGSTERI OFFSET 4700 .. ...uutiiiiiiiiiiie et rcmee e 126
9.3.181 TL CSR O REGISTEROFFSET 4CO0M......uuiitiiiiiiiiiiiie ettt 126
9.3.182 TLCSR 1 REGISTEROFFSET 4ACAN.......itiiiiiii it eseeeie ettt 127
9.3.183 TL CSR 2 REGISTEROFFSET 4AC8hL.......utiiiiiiiiiiiieeieeniiee ettt seesie e 128
9.3.184 TL CSR 3 REGISTEROFFSET 4CCh (POrt O OnIY)......cveieiiiieiiiiieiieeeiiee et 128
9.3.185 TL CSR 4 REGISTEROFFSET 4ADO0M........cciiitiiiiiiiie et see e 128
9.3.186 DEVICE CONFIGURATION 0 REGISTEROFFSET 504h (Port 0 Only).........ccccovviiviierennenn. 128
9.3187 DEVICE CONFIGURATION 1 REGISTEROFFSET 508h (Port 0 Only)..........cccovvivvvieneinacen. 129
9.3.188 DEVICE CONFIGURATION 2 REGISTEROFFSET 50Ch (Port 0 Only)........coocvveeeeeriiininnns 129
9.3.189 DEVICE CLOCK EXTERNAL CONTROL REGISTEGFFSET 510h (Port 0 Only)............... 130
9.3.190 DEVICE SRIS MODE EXTERNAL CONTROL REGISTER-FSET 514h (Port 0 Only)......... 130
9.3.191 DEVICE COMM REFCLK MODE EXTERNAL CONTROL REGISTERFFSET 518h (Port 0 Only)
130
9.3.192 MBIST CFG CONTROL REGISTEROFFSET 51Ch (Port 0 Only)......cceeviiieieiiiieiienniieeennn 131
9.3.193 MBIST CFG STATUS REGISTERFFSET 520h (POrt 0 ONnly).....ccovivviieeeiiiiiiiieieeee e 131
9.3.194 NOC BIST CONTROL REGISTEROFFSET 524h (Port 0 Only).....cccuvvveeeeiiiiiiiieeeee e 131
9.3.195 EXTERNAL LOOPBACK PRBS CONTROL REGISTEWFFSET 528h (Port 0 Only)............. 131
9.3.196 PHY SRAM PROGRAM 0 REGISERFFSET 52Ch (Brt 0 Only)........ccceeiiiiiiiiieniieeriiieeennn 132
9.3.197 PHY SRAM PROGRAM 1 REGISTERFFSET 530h (Port 0 Only).......ccccceeviiieeiniiiieaen e, 132
9.3.198 FAILOVER CONTROL REGISTHROFFSET 534KPort 0 Only).........ccceeriiieiiiiiiieeniieee e 132
9.3.199 THERMAL SENSOR INT MASK AND STATUS REGISTEBRFSET 538h (Port 0 Only)........ 132
9.3.200 THERMAL SENSOR CONTR®EGISTER OFFSET 53Ch (Port 0 Only).......ccccoueeinineeennn 132
9.3.201 DEVICE ELASTIC BUFFER EMPTY MODE EXTERNAL CONTROL REGISTER-SET 540h
[(RdeT 1 a0 @] o117 PSSP 133
9.3.202 DEVICE MISC REGISTEROFFSET 544h (POrt 0 ONlY)......cccuvviieeiiiiiiiieeeeeeee e 133
9.3.203 SWITCH DOMAIN MODE CONTROL REGISTERFFSET 558h (Port 0 Only).................... 133
9.3.204 PORT CLOCK CONTROL REGISTERFFSET 55Ch (Port 0 Only).......ccccveeiiiieeiiiirieeeeee 134
9.3.205 PERFORMANCE COUNTER CONTROL REGISTEBRFFSET 56CHh.......cccccoiiiiiiiiiiiieeeen. 134
9.3.206 PHY SOURCE SELECT REGISTERFFSET 570hN......ccciciiiiiiiiii e e 134
9.3.207 NIC CTRL 0 REGISTEROFFSET 5A0h (POrt 0 ONlY)......cccuvtiiiiiieiiiiieeeee s 134
9.3.2®3 NIC CTRL 1 REGISTEROFFSET 5A4h (POrt 0 ONIY).....cccvvveiiiieeiiieie e 134
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9.3.209 NIC CTRL 2 REGISTEROFFSET 5A8h (Port 0 Only)........cccooiiiiiiiiiiiieecece e 135
9.3.210 NIC CTRL 3REGISTER OFFSET 5ACh (Port 0 Only).......cceiiiiiiiiiiiiee e 135
9.3.211 NIC CTRL 4 REGISTEROFFSET 5B0h (POrt 0 ONlY)......ccccuvviiiiiieiiieieemee e 135
9.3.212 CR RW CTRL AND STATUWEGISTER OFFSET 5C0h (Port 0 ONly)......ccvvvevivveeiriercneeeee 135
9.3.213 CR CTRL 0 REGISTEROFFSET 5C4h (POrt 0 ONly)....ccccvvveiiiiieiiiieeeee e 135
9.3.214 CR CTRL 1 REGISTEROFFSET 5C8h (POrt O ONlY).......cvveiireieiiieeeeee e 136
9.3.215 CR CTRL 2 REGISTEROFFSET 5CCh (Port 0 ONly).......cccooiiiiiiiiiiiciec e 136
9.3.216 CR CTRL 3 REGISTEROFFSET 5DO0h (Por® Only).........ccocoiiiiiiiiiiiieie e 136
9.3.217 THERMAL SENSOR TEST REGISTEBFFSET 5D4h (Port O Only)......ccccvvvveiiiiiiiiiieeneeeennn 136
9.3.218 THERMAL SENSOR CTRL 0 REGISTERFFSET 53h (Port 0 Only).........coociieiiiiiiiiennn. 137
9.3.219 THERMAL SENSOR CTRL 1 REGISTERFFSET 5DCh (Port 0 Only).......ccovovvernveeeinieennne. 137
9.3.220 THERMAL SENSOR CTRL 2 REGISTEBFFSET 5EO0h (Port 0 Only).......ccccvvvvviivrieieiceenenn 137
9.3.221 INGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTER-FSET 600h................. 138
9.3.222 INGRESS COMPLETN TLP PACKET COUNT[47:32] REGISTEROFFSET 604h............... 138
9.3.223 INGRESS COMPLETION TLP PAYLOAD BYTE COUNTI[31:0] REGISTERFSET 608h.....138
9.3.224 INGRESS COMPLETION TLP PAYLOAD BYTE COUNTI[47:32] REGITERFSET 60Ch....138
9.3.225 INGRESS POST TLP PACKET COUNT[31:0] REGISTERFFSET 610h......ccccoccvveiriiireen. 139
9.3.226  INGRESS POST TLP PACKET COUNT[47:32] REGISTERFFSET 614h.......ccccevviirinnee 139
9.3.227 INGRESS POST TLP PAYLOAD BYTE COUNTI[31:0] REGISTERFSET 618h.................. 139
9.3.228 INGRESS POST TLP PAYLOAD BYTE COUNTI[47:32] REGISTEGRFSET 61Ch................. 139
9.3.229 INGRESS BAD TLP PACKET COUNT[31:0] REGISTEBFFSET 620h.........ccccovvvvverreiraeen. 139
9.3.230 INGRESS NONPOST TLP PACKET COUNT[31:0] REGISTERFFSET 628h...........ccceeee... 139
9.3.231 INGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTE®FFSET 62Ch................... 139
9.3.232 EGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTERFSET 630h.................. 140
9.3.233 EGRESS COMPLETION TLP PACKET ONT[47:32] REGISTER OFFSET 634h................ 140
9.3.234 EGRESS COMPLETION TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 638h.....140
9.3.235 EGRESS COMPLETION TLP PAYLOAD BYTE COUNTI[47:32] REGISTERFSET 63Ch....140
9.3.236 EGRESS POST TLP PACKET COUNT[31:0] REGISTERFFSET 640h...........cccvvvviiiiiininns 140
9.3.237 EGRESS POST TLP PACKET BYTE COUNT[47:32] REGISTERFSET 644h................... 140
9.3.238 EGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTEBRFSET 648h.................... 141
9.3.239 EGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEBRFSET 64Ch................. 141
9.3.240 EGRESS ERROR TLP PACKET COUNT[15:0] REGISTERFSET 650h.........ccccvvvvrerinne 141
9.3.241 EGRESS ERROR TLP PAYLOAD BYTE COUNT[47:32] REGISTBRFSET 654h................ 141
9.3.242 EGRESS NONPOST TLP PACKET COUNT[31:0] REGISTERFFSET 658h...........c.cc...... 141
9.3.243 EGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTERFFSET 65Ch.................... 141
9.3.244  TL/DLL/MAC/PHY ERROR TYPE SEL REGISTEBFFSET 660h...........ccoccvviiieiiieeriiineen. 142
9.3.245  TL/DLL/MAC/PHY ERROR COUNT 0 REGISTERFFSET 664h...........ccociviiiiiiiiieeie e 143
9.3.246  TL/DLL/MAC/PHY ERROR COUNT 1 REGISTERFFSET 68h.........cccovvviiiiiiiiiiceieee e 143
9.3.247  TL/DLL/MAC/PHY ERROR COUNT 2 REGISTERFFSET 66CHh.......cccccociiierieieiieemieee 144
9.3.248 TL/DLL/MAC/PHY ERROR MASK 0 REGISTERFFSET 670h.......cccciviiiiiiiirecee e 144
9.3.249  TL/DLL/MAC/PHY ERROR MASK 1 REGISTERFFSET 674h.......cocciviiiiiiiiceee e 144
9.3.250 TL/DLL/MAC/PHY ERROR MASK 2 REGISTERFFSET 678h.......cccciveiiiiiiiiceee e 144
9.3.251 INGRESS ERROR COUNTER ENABLE REGISTERFSET 67Ch........ccccovviiiiiieiiiieennnine, 144
9.3.252 TRIGGER 1 MASK REGISTEROFFSET 700h (POrt 0 ONly)........cceveiiiiiiiieiiiaeeeiniiieeeeenns 145
9.3.253 TRIGGER 2 MASK REGISTEROFFSET 704h (Port 0 ONly)........ccceeiiiiiiirieeiianeesiniiieeeeenns 145
9.3.254 PATTERN 1 SETTING REGISTERFFSET 708h (POrt 0 ONnly).......cccoeviiimiiiieeiieeniiiieeeenn 145
9.3.255 PATTERN 2 SETING REGISTERDFFSET 70Ch (POrt 0 ONly).....cccvvvevireiiiiiiecree e 145
9.3.256 TRIGGER 1 DEBUG_OUT MODE SELECTION REGISTEBRFFSET 710h (Port O @y)......... 145
9.3.257 TRIGGER 2 DEBUG_OUT MODE SELECTION REGISTEBRFFSET 714h (Port 0 Only).....146
9.3.258 TRIGGER 1 AND/OR CONDITION SECEION REGISTER OFFSET 718h (Port 0 Only).....146
9.3.259 TRIGGER 2 AND/OR CONDITION SELECTION REGISTEBRFSET 71Ch (Port 0 Only).....146
9.3.260 TRIGGER SELECT REGISTEROFFSET 720h (POrt 0 ONlY).....ccceviiiiiiieeiiiiieeniiieee e 146
9.3.261 TRIGGER POSITION SELECT REGISTERFFSET 724h (Port 0 Only).......ccvvevviiviiiereiiaeen. 146
9.3.262 TRIGGER COUNTER SETTING REGISTERFFSET 72Ch (Port 0 Only).......ccccovvvvveeeennns 147
9.3.263 TRIGGER START REGISTERDFFSET 730h (POrt 0 ONly)......ccoovvvviiiiiieiiersieee e 147
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9.3.264 READ WAVEFORM DATA REGISTERDFFSET 734h (Port 0 Only).......cevvvvveiiiiiiiiiieeneeeenn 147
9.3.265 SAMPLE RATE SETTING REGISTERFFSET 738h (Port 0 Only).......ccccooviiiiiiiiiieee, 147
9.3.266 WAVEFORM OUTPUT PORT SELECT REGISTERFFSET 73Ch (Port 0 Only).................. 147
9.3.267 WAVEFORM READ EVENT RESET REGISTERFFSET 748h (Port 0 Only).........cccocvvvennne. 148
9.3.268 DUMP MEMORY TO GPIO RATE CONTROL REGISTERFFSET 74Ch (Port 0 Onlyj)........ 148
9.3.269 DUMP WAVEFORM START REGISTERFFSET 750h (Port 0 ONnly).......cccoevvvveervneriieennnne 148
9.3.270 FREE RUN BUTTON REGISTEROFFSET 754h (POrt O ONly).....ccoviiviirieiiiiiiieesieee e 148
9.4 CDLEPCONFIGURATIONREGISTERS.......oittiiiiiiiiiii et ee e 149
9.4.1 VENDOR ID REGISTEROFFSET OO0N.....cciiittiiiiiiiiiiiit ettt 154
9.4.2 DEVICE ID REGISTER OFFSET O0R.......cuiiiiiiiiiiiiiiie ettt 154
9.43 COMMAND REGISTER OFFSET O4H.......cooiiiiiiiee e 154
9.4.4  PRIMARY STATUS REGISTERFFSET O4H.......oovviiiiiiiiiiiiiiiii e 155
9.4.5 REVISION REGISTEROFFSET O8H.......ccooiiiiiire e 155
9.4.6 CLASS REGISTEROFFEST O8H........cooiiiiiiiiiiiiee e sne e 155
9.4.7 CACHE LINE REGISTER OFFSET OCH....cciiiiiiiiiiiiiiiiiieeeiiiiee et eeiie e 156
9.4.8 PRIMARY LAENCY TIMER REGISTEROFFSET OCHh.......ccutiiiiiiiiiiiicceeeee e 156
9.4.9 HEADER TYPE REGISTEROFFSET OCH....ccciiiiiiiiiiiiii et 156
9.4.10 BAR O REGISTEROFFSET LOR....cciiiiiiiiiiiiiiiiiieeeie ettt eesii et e e 156
9.4.11 BAR 1 REGISTEROFFSET LARN....ciiiiiiiiiii et e 156
9.4.12 BAR 2 REGISTEROFFSET L18H...ciiiiiiiiiiiiiiiiiieeeie et 156
9.413 BAR 3 REGISTEROFFSET LCN......citiiiiiiiiiiieiii ettt emme e smme s 157
9.4.14 BAR 4 REGISTEROFFSET 20M....cciiiiiiiiiiiiiiiiieeeie e e 157
9.4.15 BARS5REGISTEROFFSET 240....cciiiiiiiiiiiiiieei et 158
9.4.16 SSVID REGISTEROFFSET 2Ch.......uiiiiiiiiiiiiiiiie ettt et smme e 158
9.4.17 SSID REGISTER OFFSET 2CHh.....uiiiiiiiiiiiiie ettt et e e 158
9.4.18 CAPABILITY POINTER REGISTEROFFSET 34N.....ccoiiiiiiiiiiiei et 158
9.4.19 INTERRUPT LINE REGISTEROFFSET 3CHhL...cciiiiiiiiiiiiiiiiiiieeeiee e 159
9.4.20 INTERRUPT PIN REGISTEROFFSET 3Ch.....cciiiiiiiiiiiiiie et 159
9.4.21 POWER MANAGEMENT CAPABILITIES REGISTEBFFSET 40R.......cccocviiiiiiccee e 159
9.4.22 POWER MANAGEMENT DATA REGISTERFFSET 44h.......cccooiiiiiiiiiiiiieneeee e 159
9.4.23 PPB SUPPORT EXTENSIONS REGISTEBFFSET 44h......cccccoiiiiiiiiiiiiieeeiiiieeee e 160
9.4.24 DATA REGISTEROFFSET 44h......oiiiiiiiiiii ettt ettt e e 160
9.4.25 MSI CAPABILITIES REGISTEROFFSET 48h.......coiiiiiiiiiiiiii et 160
9.4.26 MESSAGE ADDRESS REGISTERFFSET 4ACh......cctiiiiiiiiiiiiei e e 160
9.4.27 MESSAGE UPPERDDRESS REGISTEROFFSET 50h.......ccciiiiiiiiiiiieiieeerieeee e 160
9.4.28 MESSAGE DATA REGISTEROFFSET 54M.....cccoiiiiiiiiiiiiieeeeee e 160
9.4.29 MESSAGE MASK REGISTEROFFSET 58h......ccccciiiiiiiiiiii e 161
9.4.30 MESSAGE PENDING REGISTEROFFSET 5Ch.....ccciiiiiiiiiiiiiiieemiece e 161
9.4.31 PCI EXPRESS CAPABILITIES REGISTERFFSET 68N........ccoiiiiiiiiiiiiieereee e 161
9.4.32 DEVICE CAPABILITIES REGISTEROFFSET BCHh.......ccciiiiiiiiiiieiieieiie e 161
9.4.33 DEVICE CONTROL REGISTEROFFSET 7O0h.....cccciiiiiiiieiiie e 162
9.4.34 DEVICE STATUS REGISTHROFFSET 7O0N....ccciiiiiiiiiiiiiiie et 162
9.4.35 LINK CAPABILITIES REGISTEROFFSET 74N......cciiiiiiiiiiiit e 163
9.4.36 LINK CONTROL REGISTEROFFSET 78h......ccciiiiiiiiiiiiiitieeeiee et e 164
9.4.37 LINK STATUS REGISTEROFFSET 78h....cciiiiiiiiiiiiiiiieeee e 164
9.4.38 SLOT CAPABILITIES REGISTHROFFSET 7Ch.....ceiiiiiiiiiiiiiie s ieeeieee e 165
9.4.39 SLOT CONTROL REGISTHROFFSET 80M.....cccciiiiiiiiiiiiirir e 165
9.4.40 SLOT STATUS REGISTEROFFSET 80N.....ccciiiiiiiiieiieeireemien e 165
94.41 DEVICE CAPABILITIES REGISTERI 2DFFSET 8CHh......ccoiiiiiiiiiiiiiiiiieeniiiiiee e 165
9.4.42 DEVICE CONTROL REGISTERI2DFFSET 90N......cctiiiiiiiiiiiie s ieeeiieec e 165
9.4.43 DEVICE STATUS REGISTER OFFSET 90N......cciiiiiiiiiiiiiii et 166
9.4.44 LINK CAPABILITIES REGISTERT20FFSET 94h......ooiiiiiiiiiiiiee e 166
9.4.45 LINK CONTROL REGISTERT20FFSET 98h.....cccoiiiiiiiiiiiiiiiiieeiee e 166
9.4.46 LINK STATUS REGISTERI20FFSET 98h....ccciiiiiiiiiiiiiiiii et enese e 166
9.4.47 SLOT CAPABILITIES REGISTER DFFSET 9Ch......ooiiiiiiiiiiiic e 167
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9.4.48 SLOT CONTROL REGISTER DFFSET AOD....ccciiiiiiiiiie ittt 167
9.4.49 SLOT STATUS REGISTER DFFSET AODR......cuiiiiiiiiiiiiiee ettt 167
9.450 SSID/SSVICCAPATILITIES REGISTEROFFSET Adh.....coiiiiiiiiiiiie e 167
9.451 SUBSYSTEM VENDOR ID REGISTERFFSET A8h......ccciiiiiiiiiiie e 167
9.4.52 SUBSYSTEM ID REGISTEROFFSET AB.....ciiiiiiiiie e smee e 167
9.4.53 MSIX CAPATILITIES REGISTEROFFSET BON......ooiiiiiiiiiiiec e e 168
9.4.54 MSIX TABLE OFFSET / TABLE BIR REGISTERFFSET B4h.......cooiiiiiiiiiiiiieeeicee e, 168
9.4.55 MSI-X PBA OFFSET / PBA BIR REGISTERFFSET B8h......ccccoiiiiiiiiiiiiiieeeiieee e 168
9.4.56 VENDOR SPECIFIC CAPABILITIES REGISTERFFSET C8h......ccooiiiiiiiiiiiiiieeeiecee e, 168
9.4.57 BAR 0 CONFIGURATION REGISTEROFFSET EOR........ovviiiiiiiiiiiiiecee e 168
9.4.58 BAR 01 CONFIGURATION REGISTEROFFSET E4N.......coooiiiiiiiieiiieee e 169
9.4.59 BAR 2 CONFIGURATION REGISTEROFFSET E8h.......cvvviiiiiiiiiiiiccee e 169
9.4.60 BAR 23 CONFIGURATION REGISTEROFFSET ECHh.....cccciiiiiiiiiiiiiiiieeeeee e 170
9.4.61 BAR 4 CONFIGURATION REGISTEROFFSET FOR........ovviiiiiiiiiiiiicc e 170
9.4.62 BAR 45 CONFIGURATION REGISTEROFFSET FARN.......ccoiiiiiiiiiiiiiei e 171
9.4.63 PCI EXPRESS ADVANCED R®R REPORTING ENHANCED CAPABILITY HEADER REGISTER
L@ S = I 100 o OO PPRPPPPPPPPRN: 171
9.4.64 UNCORRECTABLE ERROR STATUS REGISTERFSET 104h.......cccoiiiiiiieiiiiiineeieeee e 172
9.465 UNCORRECTABLE ERROR MASK REGISTEBRFFSET 108h........cccviiiiiiiiiiiiiiaeeee e 172
9.4.66 UNCORRECTABLE ERROR SEVERITY REGISITBERFSET 10Ch.......cccocviiiiiiiicceeee e 173
9.4.67 CORREUJABLE ERROR STATUS REGISTERFFSET 110N........cccciiiiiiiiiiiiiee e 174
9.4.68 CORRECTABLE ERROR MASK REGISTEBFFSET 114h......covvviiiiiiiiie e 174
9.4.69 ADVANCE ERROR CAPABILIES AND CONTROL REGISTEROFFSET 118h........cccocuvvveeennn. 174
9.4.70 HEADER LOG REGISTEROFFSET From 11Ch t0 128h........ccuuviiiiiiiiiiiieeeiieeeeiieee e 175
9.4.71 PCl EXPRESS VIRTUAL CHINEL ENHANCED CAPABILITYHEADER REGISTERFFSET 130h
175
9.4.72 PORT VC CAPABILITY REGISTER DFFSET 134h........oviiiiiiiiiiiiicieeee e 175
9.4.73 PORT VC CAPBILITY REGISTER R OFFSET 138h.......cctviiiiiiiiiiiiiiree e 175
9.4.74 PORT VC CONTROL REGISTEROFFSET 13CHh.....cciiiiiiiiiiiiiiiiiceeeee e 175
9.4.75 PORT VC STATUS REGISTERFFSET L13Ch.....coiiiiiiiiiiiiiiiieeerieee e 176
9.4.76 VC RESOURCE CAPABILITY REGISTERI(@FFSET 140h......ccccoiiiiiiiiieeieeeeieee e 176
9.4.77 VC RESOURCE CONTROL REGISTER OFFSET 144h......ccccoiiiiiiiiiiiiiiiieiieee e 176
9.4.78 VC RESOURCE STATUS REGISTER (QFFSET 148h.......ccuvviiiiiiiiiiiiieeeeee e 177
9.4.79 DEVICE SERIAL NUMBER ENHANCED CAPABILITY HEADER REGISTBERFSET 1A0h....177
9.4.80 DEVICE SERIAL NUMBER LOWER DW REGISTEBFFSET 1A4N.........ccoiiviiiiiiiiiiceeeeee e 177
9.4.81 DEVICE SERIAL NUMBER HIGHER DW REGISTERFFSET 1A8h.......cccccoviiiiiiiiiiiceeei 177
9.4.82 PCI EXPRESS POWER BUDGETING ENHANCED CAPABILITY HEADER REGISDERSET
1BOh 177
9.4.83 DATA SELECT REGISTEROFFSET 1B4N.......oooiiiiiiiiiiiii et 177
9.4.84 POWER BUDGETING DATA REGISTERFFSET 1B8h......ccocvviiiiiiiiiiiieeeeee e 178
9.4.85 POWER BUDGET CAPABILITY REGISTERFFSET 1BCh......cccvvvviiiiiiiiiieieee e 178
9.4.86 SECONDARY PCl EXPRESS EXTENDED CAPABILITY HEADERFSET 210h..........ccocc...... 178
9.4.87 LINK CONTROL 3 REGISTEROFFSET 214N......ouiiiiiiiiiiiiieeiteeii ettt eeee e 178
9.4.88 LANE ERROR STATUS REGISTERFFSET 218h......ccvviiiiiiiiiiiii e 178
9.4.89 LANE EQUALIZATION CONTROL REGISTERFFSET 21Ch/22C/230N........ccccvvveiiiiiiieneee. 179
9.4.90 LIPM SUBSTATES ENHANCED CAPABILITY HEADEBFFSET 2BOR.......cccoovcvviiieeeiiiieennns 179
9.4.91 L1 PM SUBSTATES CAPABILITY REGISTEBFFSET 2B4h........ccccoiiiiiiiiiiiiiee e 179
9.492 L1PM SUBSTATES CONTROL 1 REGISTEBFFSET 2B8h.......c.coviiiiiiiiiiieieeeeec e 179
9.493 L1 PM SUBSTATES CONTROL 2 REGISTEBFFSET 2BCh.......ooviiiiiiiiiiie e 180
9.4.94 CDEP DATA 2 REGISTEROFFSET 2EON..... ..ottt emee e e e 180
9.4.95 VENDORSPECIFIC ENHANCED CAPABILITY HEADEROFFSET 300R........cccveiiiiiiiiireniaeen. 180
9.4.96 VENDORSPECIFIC HEADER OFFSET 304h......cciiiiiiiiiiiiieiieemiiiee et eees e 180
9.4.97 DEBUGOUT CONTROL REGISTHROFFSET 310h (Port 0 ONnly).......cccoeviiiiiiiieiiiiceeniiiieeeenn 180
9.4.98 DEBUGOUT DATA REGISTEROFFSET 314h (Port 0 ONlY).......cevveiiiiiiieiieiiieee e 180
9.499 12C CONTROL AND STATUS REGISTERFFSET 318h (Port 0 Only)......cccceevvvveinrnieiieenennn. 181
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9.4.100 GPIO 015 DIRECTION CONROL REGISTER OFFSET 31Ch (Port 0 Only)..........ccceeenneee. 181
9.4.101 GPIO 1631 DIRECTION CONTROL REGISTEROFFSET 320h (Port 0 Only)............ccceeee.. 183
9.4.102 GPIO INPUT DEBOUNCE REGISTER OFFSET 324h (Port 0 ONly)........ccccovvevrvreiiiineeeenns 185
9.4.103  GPIO 015 INPUT DATA REGISTEROFFSET 328h (Port 0 Only).......ccoocvveinvereiiersnenennnn 186
9.4.104 GPIO 1631 INPUT DATA REGISTEROFFSET 32Ch (Port 0 Only).....ccccvvviiveeiniriiieee e 187
9.4.105 GPIO 015 OUTPUT DATA REGISTEROFFSET 330h (Port 0 ONnly)......ccvevvvveinvveeineeennnen. 188
9.4.106 GPIO 1631 OUTPUT DATA REGISTEROFFSET 334h (Port 0 Only).........ccocoeeiiiiiiiieennee 189
9.4.107 GPIO 031 INTERRUPT POLARITY REGISTERFFSET 338h (Port 0 Only)...........ccce....e. 190
9.4.108 GPIO 031 INTERRUPT STATUS REGISTERFFSET 33Ch (Port 0 Only)..........cccccevieenns 190
9.4.109 GPIO 031 INTERRUPT MASK REGISTEROFFSET 340h (Port 0 Only)........ccccoeivviieiininne 190
9.4.110 OPERATION MODE REGISTEROFFSET 348h (POrt 0 ONly)......cccovovvveiirieeiierneee e 190
9.4.111 CLOCK BUFFER CONTROL REGISTEROFFSET 34Ch (Port 0 Only)......ccoocvvvvreeiiiniienee 191
9.4.112 LTSSM CSR O REGISTEROFFSET 380hN......cciiciiiiiieiiiireieeereiee e 191
9.4.113 LTSSM CSR 1 REGISTEROFFSET 384h......cciiiiiiiiieiiiiriieereee e 191
9.4.114 LTSSM CSR 2 REGISTEROFFSET 388h....ccciiiiiiiiiiiiiiiiiieeieie et 192
9.4.115 LTSSM CSR 3 REGISTEROFFSET38C.....ccciiiiiiiiiieiiitieeetieee et 192
9.4.116 LTSSM O REGISTEROFFSET 390N......cccttiiiiiiiiiiic et 192
9.4.117 LTSSM 1 REGISTEROFFSET 394N.....cciiiiiiiiiiiiii ettt 192
9.4.118 LTSSM 2 REGISTEROFFSET 398N.......ccitiiiiiiiiiiie et 193
9.4.119 LTSSM 3 REGISTEROFFSET 39CH.......cciiiiiiiiiiiicceeee e 193
9.4.120 LTSSM 4 REGISTEROFFSET 3AOK.......cciiiiiiiiiiiiee ettt 193
9.4.121 LTSSM 5 BGISTER OFFSET 3A4M ...t 194
9.4.122  LTSSM 6 REGISTEROFFSET 3ABI.....ciittiiiiiiiiitiit ettt 194
9.4.123  LTSSM 7 REGISTEROFFSET BACK.......uitiiiiiiiiiiite ettt 194
9.4.124  LTSSM 8 REGISTEROFFSET 3BO.......uutiiiiiiiiiiit ettt 195
9.4.125 LTSSM 9 REGISTEROFFSET 3B4h ...ttt 195
9.4126 LTSSM 10 REGISTEROFFSET 3B8hL.......oiviiiiei ittt 195
9.4.127 LTSSM 11 REGISTEROFFSET 3BCh......citiiiiiiiiiiiiiie et 196
9.4.128 LTSSM 12 REGISTEROFFSET 3C0N....cciiiiiiiiiiiieiiiiieeeiiee et se e 196
9.4.129 LTSSM 13 REGISTEROFFSET 3CA4h....cciiiiiiiiiiiieiiiiieeeiee e 196
9.4.130 LTSSM 14 REGISTEROFFSET 3C8h....cciiiiiiiiiiiieiiiiiieeeiiieee ettt sibe e sieaeee e 197
9.4.131 LTSSM 15 REGISTEROFFSET 3CCh.....ciiiiiiiiiiiiiii e 197
9.4.132 DLL CSR O REGISTEROFFSET 420N........uuiiiiiiiiiiiiee et 197
9.4.133 DLL CSR 1 REGISTEROFFSET 424N.......cuiiiiiiiiiiii e 198
9.4.134 DLL CSR 2 REGISTEROFFSET 428N.......cutiiiiiiiiiiiiie et 198
9.4.135 DLL CSR 3 REGISTEROFFSET 42CHh......cuiiiiiiiiiiiii et 198
9.4.136 DLL CSR 4 REGISTEROFFSET 430N.......cotiiiiiiiiiii et 198
9.4.137 DLL CSR 5 REGISTEROFFSET 434N......ciiiiiiiiiiii e 199
9.4.138 DLL CSR 6 REGISTEROFFSET 438h......cuiiiiiiiiiiiiiiie et 199
9.4.139 DLL CSR 7 REGISTEROFFSET 43Ch.....ciiiiiiiiiiiiie et esr e 199
9.4.140 DLL CSR 8 REGISTEROFFSET 440h........cciiiiiiiiiieieiremiiee e vrme e 200
9.4.141 DLL CSR 9 REGISTEROFFSET 444N.......ouiiiiiiiiiii et 200
9.4.142 DLL CSR 10 REGISTEROFFSET 448h......ccciciiiiiiiiiiiieeeieee et eesi e 201
9.4.143 DLL CSR 11 REGISTEROFFSET 44Ch.......couiiiiiiiiiiiiie et 201
9.4.144  DLL CSR 12 REGISTEROFFSET 450h.......ciiitiiiiiiiiiii et nese e 201
9.4.145 DLL CSR 13 RE(BSTERI OFFSET 454h......cciiiiiiiiiiiii et 202
9.4.146  DLL CSR 14 REGISTEROFFSET 458h......cciiittiiiiiiiiiiiieeeiieeee e eeeee e 202
9.4.147 DLL CSR 15 REGISTEROFFSET 45Ch........uuiiiiiiiiiiiii et 202
9.4.148 DLL CSR 16 REGISTEROFFSET 460h.........ccciiiiiiiiiie e e 203
9.4.149 DLL CSR 17 REGISTEROFFSET 464h......cciiiiiiiiiiiiiieieeeiieee e 203
9.4.150 DLL CSR 18 REGISTEROFFSET 468h.......ccccuuiiiiiiiiiiiiieeeiieee e enesi e 203
9.4.151  DLL CSR 19 REGISTEROFFSET 46Ch.........cciiiiiiiiiiiiii et 203
9.4.152 LA DEBUG REGISTER OFFSETATO0N.......uitiiiiiiiiiiiie e isieeee et rmmee e 203
9.4.153 TL CSR O REGISTEROFFSET 4C0M.......utiiiiiiiiiiiiiie ettt 203
9.4.154 TL CSR 1 REGISTEROFFSET 4CA.......ciiiiiiiiiiiie ettt 204
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9.4.155 TL CSR 2 REGISTEROFFSET 4C8BIL......cuuiiiiiiiiiiiiiiiii ettt a e 205
9.4.156 TL CSR 3 REGISTEROFFSET 4CCh (Port 0 ONlY)...cccviiiiiiiiiaieeiiiiieeeeeeeee e 205
94.157 TL CSR 4 REGISTEROFFSET 4D0R.......cuiiiiiiiiiiiiiie ettt rmme et 205
9.4.158 DEVICE CONFIGURATION 0 REGISTEROFFSET 504h (Port 0 Only)........ccoevvviiviveeeesiaeen. 205
9.4.159 DEVICE CONIGURATION 1 REGISTEROFFSET 508h (Port 0 Only)........cccoovviviieereriaenn. 206
9.4.160 DEVICE CONFIGURATION 2 REGISTEROFFSET 50Ch (Port 0 Only)........ccocvveeeeeriivninnns 206
9.4.16 DEVICE CLOCK EXTERNAL CONTROL REGISTEQFFSET 510h (Port 0 Only)............... 207
9.4.162 DEVICE SRIS EXTERNAL CONTROI REGISTERFFSET 514h (Port 0 Only).......cccceveeenn... 207
9.4.163 DEVICE COMM REFCLK MODE EXTERNAL CONTOL REGISTER-FSET 518h (Port 0 Only)
207
9.4.164  MBIST CFG CONTROL REGISTEIOFFSET 51Ch (Port 0 Only)......cccvvvveeiiiiiiieieeeeeee e 208
9.4.165 MBIST CFG STATUS REGISTERFFSET 520h (Port 0 Only).....ccovvvvvieeeeiiiiiineeiieee e 208
9.4.166 NOC BIST CONTROL REGISTEROFFSET 524h (Port 0 Only).....cccvvvieeeeiiiiiiiieeeiee e 208
9.4.167 EXTERNAL LOOPBACK PRBS CONTOL REGISTEBRFFSET 528h (Port 0 Only)............... 208
9.4.168 PHY SRAM PROGRAM 0 REGISTERFFSET 52Ch (Port 0 ONnly).....cceevveeiiiiieieeeeiieeeeeeen, 209
9.4.169 PHY SRAM PROGRAM 1 REGISTERFFSET 530h (Port 0 Only).......cceeveeiiiiieieeeesieeeeeeenn, 209
9.4.170 FAILOVER CONTROL REGISTEROFFSET 534h (Port 0 Only)......cccccvvvvviiiiiiiiireeeeiiiveieeee 209
9.4.171 THERMAL SENSOR INT MASK AND STATUS REGISTEBRFSET 538h (Port 0 Only)........ 209
9.4.172 THERMAL SENSOR CONTROL REGISTEBFFSET BCh (Port 0 Only)........cccceevvvvvieerenninn 209
9.4.173 DEVICE ELASTIC BUFFER EMPTY MODE EXTERNAL CONTROL REGISTER-SET 540h
(o190 1 1 7 PO 210
9.4.174 DEVICE MISC REGISTER OFFSET 544h (POrt 0 ONly).......ccvvtiieiiiiiiiieeeeeee e 210
9.4.175 SWITCH DOMAIN MODE CONTROLOFFSET 558h (Port 0 Only)........cooooeviiiiiiiiieeeneeen, 210
9.4.176 PORT CIOCK CONTROL REGISTEROFFSET 55Ch (Port 0 Only).........cccccuvvvviieiiiirieeeinnns 211
9.4.177 PERFORMANCE COUNTER CONTROL REGISTER-FSET 56Ch........cccvviiiiiiiiieeeeiceenee 211
9.4.178 PHY SOURE SELECT REGISTEROFFSET 570N.......ciiiiiiiiiiiieieieeeieeiieeieeeee e e e e eeeeee 211
9.4.179  NIC CTRL 0 REGISTEROFFSET 5A0h (POrt 0 ONIY)......ccciiiiiiiiiiieeeiiieeeniiiieee e e s siiieeee e 211
9.4.180 NIC CTRL 1 REGISTEROFFSET 5A4h (POrt 0 ONly).......cccveiiiiiiiieeesiiieeesiiiieeeeesssiiieeeee e e 211
9.4.181 NIC CTRL 2 REGISTEROFFSET 5A8h (POrt 0 ONIY)......ccciiiiiiiiiiieesiiieeeniiiieee e esiiieeee e 212
9.4.182 NIC CTRL 3 REGISTEROFFSET 5ACh (POID ONIY).....vviiiiiiiiiiiiiee e esceeesciiieee e e e 212
9.4.183 NIC CTRL 4 REGISTEROFFSET 5B0h (POrt 0 ONlY).....ccvveeieeeeeeiieeecceee e 212
9.4.184 CR RW CTRL AND STATUS REGISTEBFFSET 5C0h (Por® Only)........ccccvvvviiiiiieiiriieeens 212
9.4.185 CR CTRL 0 REGISTEROFFSET 5C4h (POrt 0 ONly)....ccccooiiiiiiiiiiieeeieeeseeeveeveeeeeeeeeeeeeens 212
9.4.186 CR CTRL 1 REGISTEROFFSET 5C8h (POrt 0 ONly).....ccccioiiiiiiiiiieeeieeeseeeiieiieeeeeeeeeeeeeens 213
9.4.187 CR CTRL 2 REGISTEROFFSET 5CCh (POrt 0 ONlY)......cuvuviieeiiiiiiiiieaeeeeeseniiieeeeesseiieee e 213
9.4.188 CR CTRL 3 REGISTEROFFSET 5D0N (POrt 0 ONIY)....cciciiiiiiieeiiiiiiit e 213
9.4.189 THERMAL SENSOR TEST REGISTEGFFSET 5D4h (Port 0 Only)......cccvvvveeviiiiiirieeneeennn 213
9.4.190 THERMAL SENSOR CTRL 0 REGISTERFFSET 5D8h (Port 0 Only).........cccecvvveeeeesiiiiennnnes 214
9.4.191 THERMAL SENSOR CTRL 1 REGISTEQFFSET 5DCh (Port 0 Only)........ccevveeieerieriereeeenns 214
9.4.192 THERMAL SENSOR CTRL 2 REGISTERFFSET 5EO0h (Port 0 Only)......cccvvvvvvivereerrriannens 214
9.4.193 INGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTER-FSET 600h................ 215
9.4.194 INGRESS COMPLETION TLP PACKET COUNT[47:32](RETERI OFFSET 604h............... 215
9.4.195 INGRESS COMPLETION TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 608h.....215
9.4.196 INGRESS COMPLETN TLP PAYLOAD BYTE COUNTI[47:32] REGITERFFSET 60Ch....215
9.4.197 INGRESS POST TLP PACKET COUNT[31:0] REGISTEBRFFSET 610h........cccceveevinrinnnnen 216
94.198 INGRESS POST TLP PACKET COUNT[47:32] REGISTEFFFSET 614h.........ccccvveeeennnnnn. 216
9.4.199 INGRESS POST TLP PAYLOAD BYTE COUNT[31:0] REGISTERFSET 618h.................. 216
9.4.200 INGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEGRFSET 61Ch................ 216
9.4.201 INGRESS BAD TLP PACKET COUNT[31:0] REGISTEGFFSET 620h.........cccvvvvviiiiieirinns 216
9.4.202 INGRESS NONPOST TLP PACKET COUNT[31:0] REGISTERFFSET 628h............ccuune 216
9.4.203 INGRESS NONPOST TLP PACKET COUNTI[47:32] REGISTERFFSET 62Ch................... 217
9.4.204 EGRESS COMPLETION TLP PACKET COUNT[31:0] REGISTERFSET 630h.................. 217
9.4.205 EGRESS COMPLETION TLP PACKET COUNT[47:32] REGISTEWFFSET634h................. 217
9.4.206 EGRESS COMPLETION TLP PAYLOAD BYTE COUNTI[31:0] REGISTERFSET 638h.....217
9.4.207 EGRESS COMPLETION TLP PAYLOAD BEYTOUNT[47:32] REGISTER OFFSET 63Ch....217
PI7C9X3G606GP Pagel4 of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

I N C ORP ORATE D

PI7C9X3G606GP

9.4.208 EGRESS POST TLP PACKET COUNT[31:0] REGISTEFFFSET 640h..........cccoeiviiiiiiinne. 217
9.4.209 EGRESS POSTLP PACKET BYTE COUNT[47:32] REGISTERFFSET 644h.................... 218
9.4.210 EGRESS POST TLP PAYLOAD BYTE COUNT([31:0] REGISTEBRFSET 648h.................... 218
9.4.211 EGRESS POST TLP PAYLOAD BYTE COUNT[47:32] REGISTEBRFSET 64Ch................. 218
9.4.212 EGRESS ERROR TLP PACKET COUNT[15:0] REGISTERFSET 650h.........cccccvvvererinenns 218
9.4.213 EGRESS ERROR TLP PAYLOAD BYTE COUNTI[47:32] REGISTBIRFSET 654h............... 218
9.4.214 EGRESS NONPOST TLP PACKET COUNTI[31:0] REGISTERFFSET 658h....................... 218
9.4.215 EGRESS NONWPOST TLP PACKET COUNTI[47:32] REGISTE®FFSET 65Ch..................... 219
9.4.216  TL/DLL/MAC/PHY ERROR TYPE SEL REGISTEBFFSET 660h..........cccccuvviiieiiieenniiieen. 219
9.4.217  TL/DLL/MAC/PHY ERROR COUNT 0 REGISTERFFSET 664h..........cccooviiiiiiiiiieici 221
9.4.218 TL/DLL/MAC/PHY ERROR COUNT 1 REGISTERFFSET 668h........c.cccveviiiiiiiiinenieiineene 221
9.4.219  TL/DLL/MAC/PHY ERROR COUNT 2 REGISTERFFSET 66Ch.........ccoociviiiiieiiieernieeennn 221
9.4.220 TL/DLL/MAC/PHY ERROR MASK 0 REGISTERFFSET 670h........cccociiiiiiiiiieiieeerineeeen 221
9.4.221  TL/DLL/MAC/PHY ERROR MASK 1 REGISTERFFSET 674h........cccooiiiiiiiiiiieeeneeen 221
9.4.222  TL/DLL/MAC/PHY ERROR MASK 2 REGISTERFFSET 678h........ccccoviiiiiiiiieiieeniiieeen 221
9.4.223 INGRESS ERROR COUNTER ENABLE REGISTERFSET 67Ch........ccccoviiiiiiiiieeee e, 221
9.4.224  TRIGGER 1 MASK REGISTEROFFSET 700h (Port 0 ONly)........ccceeiiiiiiiiiiiiaceeeiniiieeeeeene 222
9.4.225 TRIGGER 2 MASK REGISTEROFFSET 704h (Port 0 ONly)........cceeeiiiiiiiiieiiiaceeeiiiiieeeeeee 222
9.4.226 PATTERN 1 SETTING REGISTERFFSET 708h (Port 0 ONnly).......cccoeviiiiiiiiieiieeeniiineeeenn 222
9.4.227 PATTERN 2 SETTING REGISTERFFSET 70Ch (Port 0 Only).......ccccovvvimveieeiieeniinneenenn 222
9.4.228 TRIGGER 1 DEBUG_OUT MODE SELECTION REGISTERFFSET 710h (Port O Only).....223
9.4.229 TRIGGER 2 DEBUG_OUT MODE SELECTION REGISTERFFSET 714h (Port O Only).....223
9.4.230 TRIGGER 1 AND/OR CONDITION SELECTION REGISTER-FSET 718K{Port 0 Only)......223
9.4.231 TRIGGER 2 AND/OR CONDITION SELECTION REGISTER-FSET 71Ch (Port 0 Only).....223
9.4.232 TRIGGER SELECT REGTERI OFFSET 720h (POrt 0 ONlY).....cccoiviiiiiiieiiiiieeniiieee e 223
9.4.233 TRIGGER POSITION SELECTION REGISTERFFSET 724h (Port 0 Only)........ccccvvvennnenn. 224
9.4.234 TRIGGER COWTER SETTING REGISTHROFFSET 72Ch (Port 0 Only).......cccoovivrvveeennnes 224
9.4.235 TRIGGER START REGISTERDFFSET 730h (POrt 0 Only).......coveviiiiiiiiieiiieen e 224
9.4.236 READ WA/EFORM DATA REGISTEROFFSET 734h (Port 0 Only).......cccvvvvveiiiiiiiiiieeeeeennn 224
9.4.237 SAMPLE RATE SETTING REGISTERFFSET 738h (Port 0 Only).......ccccovviviiveeiiiiennnnnn. 224
9.4.238 WAVEFORM OUTPUT PORT SELECT REGISTEGFFSET 73Ch (Port 0 Only).................. 224
9.4.239 WAVEFORM READ EVENT RESET REGISTEBR-FSET 748h (Port 0 Only)..........cccuvveeee.. 225
9.4.240 DUMP MEMORY TO GPIO RATE CONTROL REGISTEBRFFSET 74Ch (Port 0 Onlyj)........ 225
9.4.241 DUMP WAVEFORM START REGISTERFFSET 750h (Port 0 Only).......c..coeveeiiiiiiieiiiieen. 225
9.4.242 FREE RUN BUTTON REGISTEROFFSET 754h (POrt O ONly).....ccovvvviireeiiiiiiieecieee e 225
9.4.243 VENDOR SPECIFIC CAPABILITIES REGISTERFFSET 900h..........ccoovviiiiiiiiiieeeieeee e 225
9.4.244 VENDOR SPECIFIC HEADER REGISTERFFSET 904h.......cccooiiiiiiiiiiie e 226
9.4.245 BTR 2 REGISTEROFFSET Q08M........utiiiiiiiiiiiiit ettt 226
9.4.246 BTR 3 REGISTEROFFSET Q0CHh.......cciiiiiiiiiiiiie ettt 226
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1 INTRODUCTION

ThePI17C9X3@06GPis a PCIeEGEN3 packet switcthat support$ lanesof GEN3 SERDESn flexible 3-port, 5port

and 6-port configurations The architectureof the PCle packet switchllows the flexible port configuration by
allocatng variablelane widths for each port. The packet switch can be configured to have differetgpes such as
upstream port, downstream ports and Gidemain EndPoint (CDEP) ports to support various applications, which
include port farout, dualhost connectivity. Inside the packet switch, multiple DMA channels are embedded to

facilitate datecommunication more efficiently among host(s) and-pauhts.

h s

In addition, thePI7C9X3@06GP offers some extra benefisuch as fAmaintaining i g
le inlhian

h
channel 0, fladvanced power managementy macd aneérswmioced
ASurprised Hot Plug with LED Enclosure Managemento
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KEY FEATURES

Port and Lane Configurations féfport/6-Lane PCI Express GEN3 packet switch
Configurable Upstream lane widths of @ x2
Configurable Downstream portimber up tdb
. Configurable Downstream lane widths of ct1x2
Reference Clock Management
Integrated PCle Gen3 clock buffer for all downstream ports
Support three reference clock structures (Common, SRNS and SRIS)
Handle SSC Isolation up tmeport
. Provide two clock application modes (Base and CDSR)
Power Management

Support 7 power states (P0/P0s/P1/P1.1/P1.2/P2/P1.2PG)

Startup power management scheme

- i Emp t yRlug pbasput in P2 state
Continuous power management scheme
- Support ASPM L1 Suistate (P11/P1.2)

Support Message packet for System Power Management
- Latency Tolerance Reporting (LTR)
- Optimized Buffer Flush Fill (OBFF)
PHY and MAC Layers
PHY initial settings optionally programmable through JTAG, EEPROM, &&d |
Adaptive Continuous Time Line&tqualizer and Sap Decision Feedback Equalizer for RX
Adaptive and programmabletdp TX equalization
. RX Polarity Inversion and Lane Reversal
Data Link Layer
Programmable ACK latency timer to respond ACK based upon traffic condition
. Configurable Flow Camol Credit to balance bandwidth utilization and buffer usage
Transaction Layer
Packet forwarding options including Ctihrough and Store & Forward
Support up to 51-Byte Max Payload Size
Low packet forwarding latency < 150ns (typical case)
Access ControBervice (ACS) for peeto-peer traffic
Address Translation (AT) packet for SRV application
Support Atomic operation
Support Multicast
. Provide Performance Visibility for ingress/egress packet types and packet counts
DualHost Application
SupportoneCrossDomain EndPoint (CDEP) port for Hogtio-Host Communications
Support FaHover using CDEP port
. Provide up tat physical or8 virtual DMA channels enabling communications among Hosts and EPs
Reliability, Availability and Serviceability
Enhanced Advanceirror Reporting
Endto-End Data Protection with ECC
Error Handling Mechanism
Support Surprise Hot Removal
Support Downstream Port Containment (DPC)
Support Hot Plug for Upstream and Downstream port
Provide Serial Hot Plug Type
Support LED Management
Thermal Sensor reporting operational temperature instantly
IEEE 1149.1 and 1149.6 JTAG interface support

L

L

L

L

L

L

L

L

L

L

L

L

L
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Advanced Diagnostic ToolsPCIBUDDY™

. PHY Eyd"

. MAC Viewer™ (including embedded LA)

. PCIEditor™

. On-Line PRBS loopback test

. On-Line Compliance pattern tes

Sideband Management Interface

I12CIITAG

. SPIEEPROM

Standard Compliance

. Compliant withPCI Express Base Specification Revision 3.1

. Compliant withPCI Express CEM Specification Revision 3.0

. Compliant with Advanced Configuration Power Interface (ACPI) Sjmation

Power & Package

. Typical power consumptior2.5W (full-loading at Tj=80 )

. Totally LeadFree & Fully RoHS Compliant (Notes 1 & 2)

. Hal ogen and Anti mony Free. iGreend Device (Note 3)

. For automotive applications requiring specific change control (i.e. parts qualified teQAB@/101/200,
PPAP capable, anchanufactured in IATF 16949 certified facilities), pleasmtact usor your local Diodes
representative.
https://www.diodes.com/ality/productdefinitions/

. Packagesl44-pin FCCSP10mmx 10mmpackage

L

Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/f or mor e i nfor mati on about Di od e-andlAntimany-fpee, fGacere ad Iseadereef i n
3. Halogen- and Antimony-f r ee " Greend products ar e dG@ppmbreminea%0pprhchlsrime («1500pprh total 8m+-tCH and <1800ppm
antimony compounds.
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2 GENERAL DESCRIPTION

Similar to the role of PCI/PCIX Bridge in PCI/PCIX bus architectureptcfunction of PCI Express (P€) Switch

is to expand tb connectivity to allow more end devicesrgereached by host controllers tarms of PCle serial
interconnect architecture. Eh6-lane and 6-port PCle Switchcan extend the connections ranged from % Cle
devices by means of its flexibportand lane configuratiors. It provides users thearietyto expand or farout the PCI
Express lanefrom one hosbasedupon their application need&n top of that, one port of the packet switch can be
configured to connect with other host, so that the-tioatusage case can be realized.

In PCI Expressystem bus hierarchyhe packet switch can be visualized as a logical assembly of multiple virtual PCI
to-PCI Bridge (PPB), which represents either upstream or downstream port. Also, nalinafilthe primarybuses of
downstream ports and secondary bus of upstream port are shared with one common virtual RCieBus. of the
port configuration setting in a single host environment, the packet switch PEDB&Fcan be enumerated with one
upstrearmport PPB andip to5 downstrearrport PPBs.

Thechip adopts a MultipleRing as switch core for reaching to each individual pbhere are six ports attached to the
Multiple-Ring allowing upstream, downstream and peepeer traffic exchanges simultaneously. Eactt pmploys

the structureof Combined Input and Output Queue (CIO) buffer managementThe main reason for choosing
CIOQ is that the required memobandwidth of input queue equals to tHme rate of ingress port rather than
increasing proportionallyith port numbers as an output queue switch does. The CIOQ at each ingress port contains
separate dedicated queuestoreposteddata,nonposted requests and completimackets. The packets are arbitrated

to the egress port basagon thelD or addresgarried in packet header aR€le transactiowrdering rule

Packetscan be forwarded in downstreammpstreamor peerto-peerdirection concurrentlyFor the packets without
orderingenforcementthey are permitted to pass over each other insegiserethe addressed egress port is available

to accept themThis can mitigate the issue bfeadOf-Line (HOL) blocking and also not affectintpe operation of
producerconsumer modelwhich is required tde retainedo prevent fromsystemhangup problem. Onhe other

hand, the replay buffer at each egress port (output queue) enhances data integrity by preserving the transmitted packets
until the appropriate ACK is returned by the link partner.tides outgoing packets can be stored in replay butifies

can gan the maximum throughpwnd efficiency ofthe Switch. Another advantage of implementing CIOQ in PCle

Switch is that the credit announcement to the counterpart is simplified and streaimlteechs of the creditbased

flow control protocol. The protocotequires that each ingress port maintains the credits independently without
checking other ports' credit availability, which is otherwise required by pure output queue architecture.

The Switchsupportsseveraladvanced featuseof latest PCl Express spéication. They are respectivelficcess

Control Service (ACS)Multi-Cast, Atomic Operation, Alternate Routing ID (ARI), Address Translation (AT) packet
forwarding, Latency Tolerance Reporting (LTR) and Optimized Buffer Flush Fill (OBFF) etc. ACS alloweghe
system to have more control on péepeer switch traffic. This can be a critical requirementiitual machine system.
Multi-Cast is an extended capability of PCle switch to facilitate posted packets forwarded to a group of downstream
ports efficently. The switch is also capable of being a routing element for Atomic Operation commands, which has the
advantages of synchronization among multiple processors or muiligled environment. When ARI capability is
turned on, the ID routing has an altatine interpretation on Device and Function numbers. The Function nhumber can
be increased from 3 bits to 8 bits and no device number any more. This allows the downstream port of packet switch
forwarding packets with up to 256 Functions. The LTR and OB -naessagéype packets for communicating
between host and ertkvices to achieve platformise power management. The switch needs to response these two
messages for synchronizing the power states of each node in the PCle interconnect architecture.

In addiion to port famrout function, the PI7COX3@&6GP can be configured to facilitate intprocessor
communication between two Processors or between Processor and an intelligent adaptor configured in processor mode.
As usual, the upstream port of packet swittchooked up a host. Whewonfigringone downstream port of the switch

into CDEP mode, this port will be connected to another host rather than an endpoint. The packet switch then allows
these two distinct hosts allocating their own PCle bus and memamyrees and makes the packet transfer happening
between them by means of resource translation.

P17C9X3G606GP Page25 of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP

P17C9X3@06GPsupports embedded Direct Memory Access (DMA) capability to move data between two address
locations that are set up via DMA channels. There areghysical DMA channels implemented in PI7C9>&8BGP

and each physical channel can be shared by two virtual channels. So a total of eight DMA channels can be enabled in
the packet switch to enable eight pairs of locations transferring data simultanddesIPMA engine is configured

and managed by a software driver running on the hosts connected to the upstream port or CD ports. In terms of the
address locations and DMA ownership, the DMA engines can be used in a variety of applications such astdgvice sta

collection, peeto-peer host transfer and peerpeer enegpoint transfer etc.
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3 PIN DESCRIPTION

3.1 PCI EXPRESS INTERFACE SIGNALS

NAME PIN TYPE | DESCRIPTION
REFCLKH1:0] L6,A6 | Reference Clock Input Pairs:Connect to 100MHz diffemtial clock
REFCLKN[1:0] L7,A5 souce.

Please refer toeference clock operational mofite how to connect
REFCLKP/N[1:0] to clock sources.

Thereference clocknputis an unterminated AC coupled input. So th
off-chip clock source must be terminated with both serial and paral
resistor network. Please refer to PCle CEM specification for detail
how to realize ofboard termination implementation.

RESREF C6 | ReferenceResistor Connection Attach RESREFan externategstor
with the precision 0200o0hm 1% 106ppm/Cto ground on the board.
The reference resistor is used for calibration of RX and TX termina|
when the chip comes out of reset or a manual PHY tuning request

made.
PERPB:0] M9,M7,M5,M3,A8,A10 | PCI Express Data Serial InputPairs: High-SpeedDifferential data
PERN[5:0] M10,M8,M6,M4,A7,A9 receive signals

Please see the section of port/lane configuration.
PETP[5:0] K9,K7,K5,K3,C8,C10 (0] PCI Express Data SerialOutput Pairs: High-SpeedDifferential data
PETN[5.0] K10,K8,K6,K4,C7,C9 transmitsignals

Please se the section of port/lane configuration.

PERST_L A12 | System Reset (Active LOW)When PERST_L is asserted, the interr
states of whole chip except sticky logics are initialiZEus is a global
reset to all operational modes of packet switch.

This pin hasinternal pultup. If no board trace is connected to this pir
the internal pubup resistor of this pin is enough. However, if f@n
connected to a board trace and not driveis,iicommended that an
external 5.1K ohm pultup resistor be used.

3.2 CONFIGURATION STRAPPING SIGNALS

NAME PIN TYPE | DESCRIPTION
CHIPMODEJ1:0] | G9,F9 | Chip Operational Mode: These two input signals decide at which
operational mode the chip is chosen.
CHIP_MODEJ1:0] | OperationaMode
00 Normal
01 IDDR/MBIST
10 AC JTAG
11 PHY Testing

These pins have internal palbwn resistors. If no board trace is
connected to these pins, the internal-plalivn resistors of these pins
are enough. However, if pinseaconnected to a board trace and not
driven, it is recommended that external 280n pultdown resistors be
used.

PORTCFGJ[2:0] D11,C11,B11 | Port Configuration: They are used tdetermine hov8 lanesare
distributed arong ports.

Please refer t8ection 5 for Port/Lane Configuration

These strapping pins have no biltinternal resistors and can not be
left NC. These pins require the external 5.4 pultup resistors or
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NAME

PIN

TYPE

DESCRIPTION

330-0hm pultdown resistors.

CKMODE

D9

Clock Operational Mode: It is useddefine therelationship between
physical SERDES lanes aneference clock

When CKMODE is 0, all 8 lanes (0 ~7) of SERDES are driven by g
referenceclock source.

When CKMODE is 1, 8 lanes of SERDES are dribbgrtwo separate
reference clock source via two pairs of reference clock inplease
refer toreference clock operational mofie connection description.

This pin hasinternal pultdown resistor. If ndoard trace is connected
to these pins, the internal palbwn resistors of these pins are enoug
However, if pinis connected to a board trace and not driven, it is
recommended that external 38Bm pultdown resistors be used.

HOT_PLUG_EN
L

*E9

Hot Plug Function Enable: It is usedio determine the downstream
port is capable of handling either managed or surprised hot plug e
Besides, the GPIO pins would be redefined forgiog function if
HOT_PLUG_EN_L = 0.

HOT_PLUG_EN_L and FATAL_ERR_L shathe same pin.

This pin has internal pullp. If no board trace is connected to this pi
the internal pubup resistor of this pin is enough. However, if pin is
connected to a board trace and not driven, it is recommended that
external 5.1K ohm pultup resistor be used.

PM_L11 EN_L

*El

PM L1.1 Function Enable: It is usedto determine the downstream
port is capable of PM L1.1 function. Besides, the GPIO[15:8] pins
would be redefined for PM L1.1 function if PM_L1INEL = 0.

PM_L11_EN_L and INA_L share the same pin.
This strapping pin has no built internal resistor and can not be left

NC. This pin requires an external 5-0Kkm pullup resistor or 330
ohm pultdown resistor.

3.3 HOT PLUG SIGNALS

NAME

PIN

TYPE

DESCRIPTION

SHCL_I2C

L1

oD

12C Clock Signal of Serial Hot Plug Controller: This signal
SHCL_I2Cis connected to SCL pin of 12C IO expander or CPIBis
pin requires external 5.1Kohm pultup resistor.

SHDA_I2C

M1

oD

12C Data Signal of Serial Hot Plug Controller: This signal
SHDA_I2C is comected to SDA pin af2C 10 expander or CPLD.
This pin requires external 5.1Kohm pultup resistor.

SHPCINT_L

M2

Interrupt Input (Active Low) of Serial Hot Plug Controller: This
signal SHPCINT_Lis connected to INT# output pin of I12C IO
expandenr CPLD. When asserted, it notifies Hot Plug Controller to
access the port registers of /0 exparae€PLDfor touching changed
status to d@ssert INT#.

HP_LED[7:4]]

*F1,*H12,*G12,F12,C12

Hot Plug LED: These signals HP_LED{4;]] drive Amber LED state
by following SFF8489 IBPI specification.

HP_LED[7:4;1 and GPIOY:4;]] share the same pins.

HP_RST_LF:4;1

*G4,*F3,*F4,*G3,*G2

Surprised Hot Plug Reset:These signals HP_RST 1:@;1] drive
reset signals to the hot plug slots. They can be contriojleither off
chip PERST_L when booting up system or internal hardware when
device is hot plugged into the slot.

HP_RST_L[:4;1] and GPIO[2320;17 share the same pins.

PI7C9X3G606GP
Document Number DS43484 Rev 1-2

Page28 of 303

www.diodes.com

March 2021

© Diodes Incorporated



DrCOES

I N C ORP ORATE D

3.4

A Product Line of
Diodes Incorporated

) PERICOM

PI7C9X3G606GP

REFERENCE CLOCK OUTPUT AND CONTROL SIGNALS

NAME

PIN

TYPE

DESCRIPTION

REFCLKOP[7:4.1]

C1,B2,B3,A4,A2

REFCLKON7:411]

D1,C2,C3,A3,A1

(0]

Integrated Reference Clock Output Pairs:100MHz external
differential HCSL clock outputsédm integrated reference clothuffer.

CLKREQ_L
[7:4;1:0]

*B5,*C5,*C4,*D3,*E4,*E3

oD

Reference Clock Regest Signals:These signals
CLKREQ_L[7:4;1:q are used to request reference clock for active
operation. Each port has its own clock request signal. When assert
the reference clock is on for both ends of the link. When deasserte:
reference clock isff and both ends of the link are put under L1-sub
state of power management.

CLKREQ_L[7:4;1:9 and GPIO[1512;9:§ share the same pins.

CLKREQ_L[7:4;1:Q pins have internal pullip. If no board trace is
connected to these pins, the internal jopliesistors of these srare
enough. However, if pins are connected to a board trace and not d
it is recommended that external 5-1t¢him pultup resistors be used.

3.5

SIDE BAND MANAGEMENT SIGNALS

NAME

PIN

TYPE

DESCRIPTION

EECK

K12

110

EEPROM Clock: Clock signal to 4wire EEPROM interface.

Debug ModeEnable (Debug_Mode_EN_L) During system
initialization, EECS_L acts as tiizebug_Mode_EN_Ipin. In debug
mode, it need be tired to low through a 380n pultdown resistor.
This pin has internal pulip resistor. If no board trace is connected tq
this pin, the internal pullip resistor of this pin is enough. However, i
pin is connected to a board trace and not driven, it is recommende
an external 5.1kohm pultup resistor be used.

EEDI

L11

EEPROM Data Input: The switchoutputs data to the Data Input pin
of Serial EEPROM.

EEDO

J12

EEPROM Data Output: The switchinputs data from the Data Outpy
pin of Serial EEPROM.

EECS_L

M11

EEPROM Chip Select (Active Low): The switchasserts this signal tg
enable Serial EEPROM.

SCL_I2C

L12

oD

12C Serial Clock: System managemeat 12C Bus Clock Thispin
requiresan externab.1K-ohmpull-up resistor.

SDA_I12C

M12

oD

12C Serial Data: Bi-DirectionalSystemManagemenbr 12C Bus Data.
This pin requiresan exernal5.1K-ohmpull-up resistor.

3.6

MISCELLANEOUS CONTROL AND STATUS

NAME

PIN

TYPE

DESCRIPTION

PDC_L[7:4:1]

F2,G1,H1,31,J2

Present DetectWhen PDC_L is asserted low indicates this port is
present. Otherwise, it indicates this port is absent.

Thesepins haveinternal pultup. If no board trace is connected tegl
pins, the internal putup resistas of thesepin areenough. However, if
pins areconnected to a board trace and not driven, it is recommend
that external 5.1Kohm pultup resistos be used.

GPIO
[23:17;15:12;9:D

G4,F3,F4,G3,J4,H3,G2,B5,C5,C4,
D3,E4,E3,F1,H12,G12,F12,E12,
D12,C12,B12

110

General Purposel nput and Output: These thirtytwo general
purposepins are programmed as either inpuaty or bidirectional pins
by writing theGPIO output enable control register.

FATAL ERR_L

E9

Fatal Error Output: It is asserted low when a Fatal error is detecte!

INTA_L

El

oD

Interrupt Output Enable: Whendriven low, it indicates that one or
more of the following events/errors are detectédt Plug events, Link
State events, GenefBUrpose Input Interrupt events, Devigpecific
errors, DeviceSpecificCDEPPort Link Interface errors and events,
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NAME PIN TYPE | DESCRIPTION
CDEP-Virtual Doorbell events o€EDER-Link Doorbell events.

PORTGOOD_L H11,G10,F10,G1,E10,E11 (0] Port Good Status These signals indicate the link status of each po

[7:4;1:9
OFFi Link is down
Blinking, 512 ms ON, 512 ms OFF (1HizLink Up at 2.5 GT/s
Blinking, 256 ms ON, 256 ms OFF (2Hz).ink Up at 5.0GT/s
ON' Link Up at 8.0GT/s
PORTGQ@DD_L[x] is correspondent to Poxf wherex=0,1,4,5,6 or 7.

TEST E2 O Test: This pin should be tied to ground through a 330@utirdown
resistor.

NC H2,H4,K1,L2 Not Connected:These pins can be just left open.

3.7 JTAG BOUNDARY SCAN SIGNALS

NAME PIN TYPE | DESCRIPTION

TCK H9 | Test Clock: Used to clock state information and data into and out o
the chip duringg wi tboundasgyscanr P C1| entefhdl Y 6 s
registers acces¥Vhen JTAG function is not implemented, this pin
should be left open (NC).

TDI J10 [ Test Data Input: Used (in conjunction with TCK) to shift data and
instructions into the TAP in a serial bit stream. When JTAG functio
not implemented, this pin should be left open (NC).

TDO J11 (0] Test Data Output Used (in conjunction with TCK) to shift data out
the Test Access Port (TAP) in a serial bit stream. When JTAG
function is not implemented, this pin should be left open (NC).

T™MS H10 | Test Mode SelectUsed to control the state of the Test Access Port
controller. When JTAG function is not implemented, tiis should be
pulled low through a 33@hm pultdown resistor.

TRST_L J9 | Test Reset (Active LOW):Active LOW signal to reset the TAP
controller into an initialized state. When JTAG function is not
implemented, this pin should be pulled low through @38m pult
down resistor.

JTAG_SEL_L All | JTAG Selection (Active LOW): When set high, JTAG pins used for
controlling switchés boundary
accessing PCle PHY internal registers.

3.8 POWER PINS

NAME PIN TYPE | DESCRIPTION

vDDC E5,E7,F6,F8,G5,G7,H6,H8 P VDDC Supply (0.%V): Used as digital core powpins

C_vDDC D4 P VDDC Supply (0.95V): Used aseference cloclpower pins.

VDDR D10,J3 P VDDR Supply (1.8V): Used as digital I/O power pins.

C_VDDR D2 VDDR Supply (1.8V): Used as reference clock power pins.

VP D6,D7,36,J7 P VP Supply (0.95V): Used as PCI Express analmgd corgpower pins.

VPH D8,J5 P VPH Supply (1.8V): Used as PCI Express analog high voltage powy
pins.

VSS B1,B4,B6,87,88,B9,B10,D5,E6,E8| P Ground: Used as ground pins.

F5,F7,F11,G6,G8,H5,H7,J8,K2,
K11,L3,L4,L5,L.8,L9,L10
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12 11 10 9 8 7 6 5 4 3 2 1
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| [0] [0] 1] [1] |CLKIP[0]|CLKIN[O]|CLKOP[4]CLKON[4] CLKOP[1] CLKON[L
GPIO PORT GPIO REF REF
B o | croy| VSS | VSS | vss | vss | vss | Dot | VSS | ooslerkope| VS B
c GPIO PORT | PETP PETN PETP PETN RESREF GPIO GPIO REF REF REF c
4 | cre| [0 [0] 1] 1] [24] [13] |CLKON5]CLKON[6] CLKOP[7
GPIO PORT CK GPIO REF
D 2] CEG[2] VDDR MODE VP VP VSS |[C_VDDC [12] C_VDDR CLKON[7 D
PORT | PORT
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_Loy | ] |7 -
PORT | CHIP
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_LI5] [0]
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G G[:]IO GOOD | GOOD | MODE VSS VSS G[zPsllo ?ZF;I]O G[JI;I]O PI[DB(]:—L G
_L[4] | _LIg [1]
PORT
H GPIO GOOD | TMS TCK VSS VSS NC GPIO NC PDC_L H
[6] [18] [5]
_L[7
GPIO PDC_L | PDC_L
J EEDO TDO TDI TRST_L| VSS VP VP VDDR = = J
- [19] [1] [4]
PETN PETP PETN PETP PETN PETP PETN PETP
K EECK VSS VSS NC K
[5] [5] [4] [4] [3] [3] [2] [2
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_l2c _I2c
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_12c _L [5] [5] [4] [4] [3] [3] [2] [2 _L _l2c
12 11 10 9 8 7 6 5 4 3 2 1
Figure 3-1 PI7C9X3G606GPBall Assignmert
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4 FUNCTIONAL OVERVIEW

This chapter provides an overview of the PI7C9%B6GPs major functions.

41 MODES OF OPERATIONS

The PFC9X3G606GP supports two modesopkrations
4 Base Mode (Famout Mode)
7 CrossDomain EndPoint (CDEPMode)

4.1.1 BASE MODE (FAN-OUT MODE)

The Base mode is one of the Faut mode types. In this mode, the PI7C9X3G606GP supports one upstream port and
up to 5 dow ports. Multiple virtual PGto-PCI bridges are connected by a virtual PCI bus, residing in the Switch.

- L

upP

Figure 4-1 Base Mode (Farout Mode) Overview

4.1.2 CROSS-DOMAIN END-POINT MODE

The switch supports a r@sDomain EndPoint (CDEP) mode allowing more than one host attached to
P17C9X3G606GRP When configured as CDEP mode, one of downstream port will be turned into CDEP port for
additional host to connect with it. So the packets produced from different Iloastsexchange through
P17C9X3G606GPfor system failover application

I o [

CD

upP Ep

Figure 4-2 CrosssDomain End-Point Mode Overview
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4.2 PHYSICAL LAYER CIRCUITS

The physical layer circuitlesignis defined as a converter between serial bus interface¢hafHY Interface for PCI
Express Architecture (PIPE). It contains Physical Media Attachment (PMA) and Physical Coditay&uPCS)
blocks. PMA includes Serializer/ Deserializer (SERDER)L.1, AdaptiveTX and RX EqualizationClock Recovery
module, receiver detectiorircuit, electrical idle detectpand input/output buffers?CS consists oftwo blocks for
handling 128B/130B and 8B/10B encoder/decoder, SYNC -vamd framer receiver elstic buffef and PIPE PHY
control/status circuitries. To provide the flexibility fdsifurcating multiple lanes into different port widtbf
configuration,the control and status signatsf each lane can be combinéar MAC to accessas a link basisin
addition, a pair of PRBS generator and checker is included for PHY-ibwsklFtest. The main functions of physical
layer circuits include the conversion between sditidd and parallel bus, provision of clock source for the

The driver characteristidacluding amplitudeand preemphasis, on transmit (TX) side are programmable. The PHY

on receive (RX) side is capable of automatic calibration and configuration of the internal circuits to maximize receiving
performance. In addition, the PHY provides flexibility for user to override or disable the automaticattglibrated
settings.

Definition of the Switch Downstream Po@ Transmitter presets can be setltANE EQUALIZATION CONTROL
REGISTER(OFFSETfrom 21Chi 238hH. The encoding for the Transnat presetsis provided inTable 4-1. The
Transmitter Preset encoding of 1010b corresponds to the maximubodst

Table 4-1 Transmitter Preset Encoding

Encoding De-emphasis (dB) Preshoot (dB)
0000b -6.02 0.00
0001b -3.74 0.00
0010b -4.44 0.00
0011b -2.50 0.00
0100b 0 0.00
0101b 0 1.94
0110b 0 2.50
0111b -6.02 3.52
1000b -3.52 3.52
1001b 0 3.74
1010b -9.12 0.00

1011b~1111b Reserved Reserved

4.3 MEDIA ACCESS CONTROL (MAC)

The Media Access Control (MAC) block, whicls consisted ofphysical layer packet boundary delineation and
formation multiple lanes dekew,scrambler/descramblerclock correctiorfrom inserting skip ordeset,PIPErelated
control/status circuiteind Link Training Status State Machine (LTSSNy,implemented to interface physical layer
with data link layerbuild and maintain the link between two link partners

The switch allows users to control GEN3 Link EQ parameters and link training behaviossieteetion, compliance
and lane reverse etc. The switch implements a group of LTSSM CSR registers located at offset starting from 380h to
3A0h to configure LTSSM operation.

! Multiple lanes could share the PLL.
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4.4 DATA LINK LAYER (DLL)

The Data Link Layer (DLL)provides a reliablelata trasmissionbetween two PCI Express points. An ACK/NACK
protocol is employed to guarantee timgegrity of the packetsdelivered Each Transaction Layer Pack@iLP) is
protected bya 32-bit LCRC for error detectionThe DLL receiver performs LCRC calculatido determine if the
incoming packet is corrupted in the serial link. If an LCRC error is fothr DLL transmitter would issue a NACK
data link layer packet (DLLP) to the opposite end to requestramemission, otherwise an ACK DLLP would be sent
outto acknowledge on reception of a good TLP.

The moment for issuing ACK DLLP is dependent on a toue event of ACK latency timer or transmitter channel
availability. According to PCI Express specification, the calculation of ACK latency timer is bpsedmaximum

payload size, link width, TLP overhead, ACK factor and internal processing delay. The calculated values are
determined by hardware as a default to meet PCle specified requirement. On the other hand, the chip provides a
flexibility to change tle value of ACK latency timer by programming the bit 11 ~ bit O of DLL CSR registers at offset
420424428Hfor G1/G2/G3 speed. The programmahBleK latency timer can regulate the frequency of issuing ACK

DLLP. This can facilitate performance tuning under a burst of TLP in transmission.

In the transmitter, a retry buffer is implemented to store the transmitted TLPs whose corresponding AKK/NAC

have not been received yet. When an ACK is received, the TLPs with sequence number equals to and smaller than that
carried in the ACK would be flushed out from the buffer. If a NACK is received or no ACK/NACK is returned from

the link partner aftethe replay timer expireghen a replay mechanisbuilt in DLL transmitteris triggeredto re

transmit the corresponding packet treteiveSNACK or time-outand anytherTLP transmitted after that padke

Meanwhile, the DLL is also responsible thre initialization, updatingand monitoringof theflow-control credit. All

of the flow control information is carriedh DLLP that is sent tahe other enaf link. Unlike TLP, DLLP is guarded
by 16-bit CRC to detect if data corruption occuRirthermore DLLP is used to handshake protocol between link
parties for entering different power states such as ASPM LOs/L1 and PM L1 etc.

The chip implements a group of DLL CSR registers started from off&gh to 46Chfor users to control the Flow
control packet behavior, DLL packet error status report, replay timer and ACK latency timer etc.

4.5 TRANSACTION LAYER RECEIVE BLOCK (TLP DECAPSULATION)

The receiing portionof thetransaction layer performs header information refdiend validate the correctness of the
transaction typ@andformat. If the TLP is found teontain an illegal header or the indichigacket length mismatches
with the actual packet lengtthen a Malformed TLP is reported as an error associated with the receiving @lert.
also supports Entb-End CRC operation tensure endo-end data integrity, a 38it ECRC is checked against the
TLP at the receiver if the digest bit is set in heaBérase note for ECRC operation, it is necessary both of EP and RC
to support ECRC as well.

4.6 ROUTING

The transaction layer implements three types of roytitegocols:|D-based addressased,andimplicit routing. For
configuration reasl configuration writg, transaction completioand useidefined messagethe packetarerouted by

their destination IDconstituted of bus number, device number, and function numoieiress routing is employed t
forward I/O or memory transactisto the destination parivhich is located within the address range indicated by the
address field carried in the packet headdre packet header indicates the packet types including memory read,
memory write, 10 readlO write, Message Signaling Interrupt (MSI) and udefined messagemiplicit routing is
mainly used to forwardystemmessage transactigrsuch as virtual interrupt line, power management, and.sbhen
message type embedded in the packet header deésrthie routing mechanism.
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If the incoming packet cannot be forwarded to any other port due to a miss to hit the desired address range or targeted
ID, this is considered as Unsupported Request (UR) packet, which is similar to a master abort evernbto¢CI p

In addition to following standard packet routing rulee tchipalsoimplements a group of TL CSR registers started
from offset4COhto 4C8hfor users to control packet forwarding mode, packet ordering and arbitration scheme etc.

4.7 QUEUE

Six TLP packet typesire defined irPCl ExpressarchitectureMemory read/write, 10 read/write, Config iavrite,
Completions, Messages, and Atomic. Each of these packet types fits into the separate switchP gstdBequest
Header (PH), PosteRequest Data payload (PD), N&wostedRequest Header (NPH), NdPosted DataPayload
(NPD), Completion Header (CIP) and Completion Data payload (CPLBach packet with different type would be
put into a separate queue in order to facilitate the following ordering procdd2Dbronly contains one DWor all
Non-post requests except CAS AtomicOP with 4#Boperandsize, which requires two DWso it can be merged
with the corresponding NPH into a common queue named NPHD.

4.7.1 POSTED REQUEST HEADER (PH)

PH queue provides TLReader space®r posted memory writeand various messagequestheadersThe types of
TLP gored in this queue are MWr, Msg and MsgD. Each header space occupies sixteen bytes to accommodate 3 DW
or 4 DW headers. The number of entries in PH range fronl8 depending on the lane width of link.

4.7.2 POST REQUEST DATA (PD)

PD queue is used for stog posted request data. If the received TLP is a posted request type such as MWr or MsgD
and contained payload other than the header, the payload data would be put into PD queue. The size of PD queue
ranges from 2KB tdKB depending on the lane width ank.

4.7.3 NON-POSTED REQUEST HEADER AND DATA (NPHD)

NPHD queue provides TLP header spaces forpusted request packets, which include memory read, 10 read, 10
write, configuration read, configuration write and AtomicOP requests. The types of TLP sttnedgoeue are MRd,
MRdLKk, IORd, IOWr, CfgRd0/CfgRd1, CfgWr0/CfgWrl, FetchAdd, Swap and CAS. Usually only 10 or configuration
write and Atomic requests are given additional data credit. The othetypeHsjust given header credit. Each header
space taketwentyfour bytes to accommodate the following combinationB\VB header, DW header, 3VD header

with 1-DW data, 3WD header with 2DW data, 4DW header with IDW data and W header with ZDW data. In
total, the number of entries in NPHD range frono 86 depending on the lane width of link.

4.7.4 COMPLETION HEADER (CPLH)

CPLH queue provideSLP header space for completion packets. The types of TLP stored in this queue are Cpl, CpID,
CplLk and CpIDLk. Each header space takes twelve bytes to accommdgiaré/eheader. Please note that there are
no 4DW completion headers. The number of entries in CPLH range from@depending on the lane width of link.

4.7.5 COMPLETION DATA (CPLD)

CPLD queue is used for storing completion data. If the received TLP itDac€pIDLk type and contained payload
other than the header, the payload data would be put into CPLD queue. The size of CPLD queues range from 2KB to
4KB depending on the lane width of link.
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4.8 TRANSACTION ORDERING

A set of ordering rules is defined tegulate the transactions on the PCI Express Switch including Memory, 10,
Configuration and Messages, in order to avoid deadlocks and to support the Pohmemer modellThe ordering

rules defined inTable 42 apply within a single Traffic Class (TC).Hhere is no ordering requirement among
transactions within different TC labels. Since the transactions with the same TC label are not allowed to map into
different virtual channels, it implies no ordering relationship between the traffic in VCO

Table 4-2 Summary of PCI Express Ordering Rules

Posted Read Non-posted Write | Read Non-posted  Write
Row PassColumn . .
Request Request Request Completion | Completion
Posted Request YesNo* Yes Yes Yes Yes
Read Request No? Yes Yes Yes Yes
Non-posted Write Request| No? Yes Yes Yes Yes
Read Completion YesNg® Yes Yes Yes Yes
Non-Posted Write
) Yeg Yes Yes Yes Yes
Completion

1. When the Relaxed Ordering Attribute bit is cleared, the Posted Request transactions inclulamg wréte and
message request must complete on the egress bus in the order in which they are received on the ingress bus. If the
Relaxed Ordering Attribute bit is set, the Posted Request is permitted to pass over other Posted Requests occurring
before it.

2. A Read Request transmitting in the same direction as a previously queued Posted Request transaction must push
the posted write data ahead of it. The Posted Request transaction must complete on the egress bus before the Read
Request can be attempted oe #yress bus. The Read transaction can go to the same location as the Posted data.
Posted read requests are not allowed to pass posted write transactions due to the concern that if the read and write
are to the same location, the subsequent data retuomadte read request would be stale data.

3. When the Relaxed Ordering Attribute bit is cleared, a
posted data transmitting in the same direction. In this case, the read data transmits in the stameadirthe
posted data, and the requestor of the read transaction is on the same side as the completer of the posted transaction.
The posted transaction must deliver to the completer before the read data is returned to the requestor. If the Relaxed
Ordeiing Attribute bit is set, then a read completion is permitted to pass a previously queued Memory Write or
Message Request.

4. Non-Posted Write Completions are permitted to pass a previous Memory Write or Message Request transaction.
Such transactions are aatly transmitting in the opposite directions and hence have no ordering relationship.

5. Posted Request transactions must be given opportunities to pagmdied Read and Write Requests as well as
Completions. Otherwise, deadlocks may occur when some lofidiges, which do not support delayed transactions
are mixed with PCle Switch in the same system. A fairness algorithm is used to arbitrate between the Posted Write

queue and the Neposted transaction queue

4.9 PORT ARBITRATION

Among multiple ingress past the port arbitration built in the egress port determines whimbming packetso be
forwarded to the output portThe switch supporthiardware fixedRound Robinarbitration algorithm The port
arbitration is held within the Mual ChannelO. At the ystream portsin addition to the inteport packets the intra
port packet such as configurations completion would also join the arbitration loop to get the sermidértual
Channel 0.
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410 FLOW CONTROL

PCI Express employs Cred#ased Flow Contranechaismto make buffer utilization more efficient. The transaction

layer transmitter ensures that it does not transmit a TLP to an opposite receiver unless the receiver has enough buffer
space to accept the TLFPhe transaction layer receiver has the respditgito advertise the free buffer space to an
opposite transmitter to avoid packet stdtethis Switch, each port hats own separate queues for different traffic
types(Posted, Non Posted and Completiang the credits of each type are continuallgatpd via the data link layer

on the fly. The data link layecompares the current available credits with the monitored aime reports the updated

credit to the counterpatf. no new credit is acquired, the credit reported is scheduled for every 8(tesvent the link

from entering retrainOn the other hand, the receiver at eaghesgort gets the usable credits from the opposite end

in a link. The egress port notifighe usable credit infonationto all ingress port$o receive packets that amrgénded

to that egress port

4.11 TRANSATION LAYER TRANSMIT BLOCK (TLP ENCAPSULATION)

The transmit portion of transaction layer performs the following functions. They construct the all types of forwarded
TLP generated from VC arbiter, respond with the clatign packes when the local resource (i.e. configuration
register) is accessednd regenerate the message that ternmsrditeeceiver to RC if artg as an upstream port.

4.12 ACCESS CONTROL SERVICE (ACS)

Traditionally, the packet routing between the pepeer downstream ports is determined by either the address or 1D
field embedded in the packet header. Access Control Service (ACS) provides a mechanism for customer to selectively
control access between PCI Express Endpoints attached to the downgiresaai packet switch. If ACS is enabled in

the ingress port, the petrpeer packet forwarding will follow the rule sets of ACS rather than the destination 1D or
address. ACS is implemented as a set of capabilities and control registers in the assaai@tate component. It

brings the following benefits such as preventing the silent data corruption presented in Requests from being incorrectly
routed to a peer Endpoint, validating every Request transaction between two downstream components and enabling
direct routing of peeto-peer Memory Requests whose addresses have been translated when ATS system is being used.
ACS isusuallyenabledor directing all peeto-peer traffic between downstream ports to upstream port.

Please refer t&CS Extended Capabilitsegisters at offset 1COh fanore information.

4.13 MULTICAST OPERATION

This is a PCle optional feature allowing posted packets delivered to multiple endpoints with an efficient way. For some
application, more than one target would receive the same packet. By using traditional uraasbropthis packet

would be repeatedly transmitted until all targets receive the same packet. The multicast operation would only require
onetime transmission to serve all targets. The PCle spec defines a Multicast Capability structure containing a
Multicast address range that is dividable into multiple Multicast Group (MCG) with the size of Multicast Window to
enable multicast operatioithe multicast address range must be in the samedbostin Multicast isnot translated

into other host domain addi®location for crosdomain multicast transactions.

When the incoming packet hits the dedicated MCG within the Multicast address range defined in the ingress port, it
will be simultaneously forwarded to the selected egress ports, which have the cdlireppdCG bit set in
MC_Receive register, if no blocking happens in ingress port. The ingress port also allows the rhitltasktet

being dropped by enabling the corresponding MCG bit in MC_Block All or MC_Block_Untranslated register.

Please referotMulticast Extended Capabilityegisters at offset 1D0h for more information.
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PORT-LANE CONFIGURATION

P17C9X3G606GPcan be configured int8 Ports,5 Ports, and Ports acros$ Lanes by employindPORTCFG[2:0]

pins

Table 5-1 Mode Selection

PORTCFG[2] | PORTCFG[1] | PORTCFGI0] | Functional Mode
0 0 0 Reserved
0 0 1 Reserved
0 1 0 3Port6Lane Configuration
0 1 1 Reserved
1 0 0 5Port6Lane Configuration
1 0 1 6-Port6Lane Configuration
1 1 0 Reserved
1 1 1 Reserved

5.1.2 LANE MAPPING

Thetable below shows the mapping of the lanes to the transmission and feiesve

Table 5-2 Lane Mapping

Lane

TX Pair

RX Pair

Lane O

PETP[OJPETNIO]

PERP[0JPERN[0]

Lane 1

PETP[1]PETN[1]

PERP[1]PERN[1]

Lane 2

PTTP[2JPETN[2]

PERP[2]PERN[2]

Lane 3

PETP[3]PETN[3]

PERP[3]JPERN[3]

Lane 4

PETPH4JPETN[4]

PERP[4]PERN[4]

Lane 5

PTTP[5]PETN[5]

PERP[5]PERN[5]

5.1.3 PORT NUMERING

The port nmber is given in the port number field of link capability register. Each port has different link width
capability, which is also defined in Maximum Link Width field of this capability register. Following table is the port
number in the switch and the caap®nding maximum link width.

Table 5-3 Port Numbering

Port Number PO P1 P4 P5 P6 P7
Link Width X2 x1 X2 X2 x1 x1
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5.1.4 PORT-LANE MAPPING
The table below shows the mapping of the lanes to ports in diffenectional modes.

Table 5-4 Port-Lane Mapping

Lane 3-Port 5-Port 6-Port
Lane 0 PO PO PO
Lane 1 PO PO P1
Lane 2 P4 P4 P4
Lane 3 P4 P5 P5
Lane 4 P5 P6 P6
Lane 5 P5 pP7 pP7

Note: Switch supports automatiane reversal within a port.

5.2 CLOCK SCHEME

5.2.1 REFERENCE CLOCK OPERATION MODES

The Switch supports twdlifferentreference clocloperational modedefined by CKMODE. If CKMODE is tied t&00,

the Switchsourced from reference claxls operating under BASEode. If CKMODE s tied t@il0, the switchdriven

by reference clocks is operating under Cross Domain SeparigeeRe clock (CDSR) mode. Tleenfigured mode
determinesiow thereference clock sourcese connectetb REFCLKP/N[L:0] input pins

For exanple, wherthe Switch is configured to be in tBASE modeall of the 6 lanesaredriven by REFCLKP/N[O].
In this mode REFCLKP/N[L] are recommendetb beconneced to the ground.Whenthe Switch isset tobe inCDSR
mode, it allows two different referene clock sources to drive theSdanes The users can decide hothe reference
clocksare connectedtthe appropriate grtsbasedon theappropriatgport lane mapping

When Switch is configuredto be inCDSR mode, chipperats in multiple reference cldcdomains.In this mode,
some of portavork in one reference clock domain whidéherswork in another domain. Each domain can turn on its
own SSC functionandthe Switch suppats SSC isolation feature to allow ports in different SSC dosirtransfer
packetgo each othecorrectly, given that thequeng differences arewithin 5600ppm

The following table illustrate the connectios of REFCLKP/N[L:0] in various usecases when CKMODE iset to
BASE mode. The reference clock soummmesfrom Root Complex (RC). The cloclsignalis distributed through
buffer or generator to REFCLKP[INO].

Table 5-5 REFCLKP/N[ 1:0] connections when BASE mode is chosen
REFCLK

Usage Case | » onitecure | REF CLKP/NO] REFCLKP/N[1]
Single Common/
Fanout SRNS/SRIS RC for allports GND

If CKMODE is set to CDSR, the usease issimilar to duathost domain TheREFCLK architecture is viewed as
SSC isolationThe Switchcan be splitted into 2 host domains with the host g0 and P4. These two host ports can
be linked at  lanewidth. The reference clock drivé¥) via REFCLKP/N[Q] whichis the m#n clock for the entire
chip. In this mode, REFCLKP/NJ[0 isolated from REFCLKP/N[1]which isconnected t&®4 REFCLKP/ND] and
REFCLKP/N[1] are sourced differently from the RC_x in their own host desna@ime following table illustrate the
connection of REFCLKP/NEQ] in SSC isolation condition.
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Table 5-6 REFCLKP/N[ 1:0] connections when CDSR mode is chosen
Port O Port 4 REFCLKP/N[O0] REFCLKP/N[1]
X2 X2 RC RC X

5.2.2 INTEGRATED REFERENCE CLOCK BUFFER

The builtin Integrated Referenc€lock Buffer of the PI7C9X3G6GBP supports eight reference clock outpiise
strapping pin CKBBPD _L is usedo enable or disable the internal clock buffer feature.

When CKBUFPD L pin isde-asserted, the integrated reference clock buffer is enabled. The clock buffer distributes a
single 100 MHz reference clock input to eight referegioek outputparis, REFCLKOP/N[7:4 ;L

When CKBUFPDL pin is asserted high, the integrated clock buffer is in power down mode and disabled. The 100
MHz reference clock output paiese disabled.

The connection of REFCLKOP/N[7:4;1] pins of PI7TC9X3G606GP and theergferclock input of downstream port
devices have to follow the table shown below if L1.1 is implemented.

Table 5-7 Connection Map for REFCLKOP/N[7:4;1]

Reference Clock| REFCLKOP [i] REFCLKOP[4] REFCLKOP[5] REFCLKOP[6] REFCLKOP[7]
Source Pins REFCLKON [1] | REFCLKON[4] | REFCLKON[5] | REFCLKON[6] | REFCLKON[7]
Reference Clock Downstream Downstream Downstream Downstream Downstream
Destination Pins Port 1 device Port4 device Port 5 device Port 6 device Port 7 device

The REFCLKOP/NJ[7:4;]] is not only enabled or disabled by a global control diglH€BUFPD _L, but also controlled
by CLKREQ_L[7:4;]] pins and internal downstreaport device clock status individually based on L1 PM Substate
rule. The output control signal®f REFCLKCP/N[7:4;1] are mapped as the following takle

Table 5-8 Output Control for REFCLK OP/N[7:4;]]

Reference Clock| Externalreference| REFCLKOP[1] | REFCLKOP[4] | REFCLKOP[5] | REFCLKOP[6] | REFCLKOP[7]
Source Pins clock source | REFCLKON[1] | REFCLKON[4] | REFCLKON[5] | REFCLKON[6] | REFCLKON[7]
gg’rft':o'fg?r‘]‘se“ CLKREQ L[0] | CLKREQ L[1] | CLKREQL[4] | CLKREQL[5] | CLKREQL[6] | CLKREQL[7]

The CLKREQ_L[0] is an upstream control signal that should be connected fromithk sutput with external pull

up to the CLKREQ_L pin on the host chip (Root Complex). $Wéch combines the CLKREQ_T{4;1] and drives

the resulting signal out on the CLKREQ_L[0]. When endpoints do not have any packets to transmit, the switch and
endpaénts will not drive CLKREQ_LT:4;1], CLKREQ_L[7:4;1] will be high due to external pullp resistor and th
reference clock REFCLKOP/N[4;]] for down ports will stop. Then, the switch does not drive the CLKREQ_L[0] low

on its upstream port. If the Root Cphlex does not have any packets requiring transmission, it does not drive the
CLKREQ_LJ[Q] either. In this case, the CLKREQ_L[0] will be high due to external-yqulresistorto stop the
reference clocksourcefor the upstream part

If desiresto disable eme specified Reference Clock Output Paris, it can be done by Port Clock Enable field in the
Bifurcation Control Register (offset 55Ch. bit[31:24]) through 12C or EEPROM.
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5.3 EEPROM INTERFACE

The EEPROM interface consists of four pins: EESK (EEPROMk}/0EEDI (EEPROM serial data input), EEDO
(EEPROM serial data output) and EECS(EEPROM chip select). The Switch supports @ 3byte address SPI
EEPROM parts and automatically determines the appropriate addressing mode. The EEPROM is used daainitializ
number of registers before enumeratidhis is accomplished aftéefERST _Lis deasserted, at which time the data
from the EEPROM is loaded. The EEPROM interface is organized intebét béise, and the Switch supplies ahi8
EEPROM word address.

5.3.1 EERPOM ACCESS MODES

The Switch may access the EEPROM in a WORD format by either utilizing the auto mode through a hardware
sequencer or interactive mode through the host configuration commands. For auto mode, it only happens during chip
initialization afte system reset (Please refer to 5.3.2 for more details). As to interactive mode, it allows to read/write
data from/into the EEPROM by giving the command, address and data via EEPROM Control, address and data
configuration registers at offset 30Ch and 310h.

5.3.2 EEPROM MODE AT RESET

During a reset, the Switch automatically Iedlde information/data from the EEPROM if the automatic load condition
is met. The first offset in the EEPROM contains a signature. If the signature is recognized, the autoloadigtitiates
after the reset.

During the autoload, th8witch will read sequential words from the EEPROM and write to the appteprgisters.
Before theSwitchregisters can be accessed through the host, the autoload condition should be verified byiteading b

[4] offset 308h (EEPROM Autoload Status). The host access is allowed only after the status of this bit is set to "1’
which indicates that the autoload initialization sequence is cordplete

5.3.3 EEPROM SPACE ADDRESS MAP

Table 5-9 EEPROM Space Address Map

EEPROM Address Value Description

00h 1516h EEPROM signature

02h EEPROM_BYTE_SIZE EEPROM size byte count

04h CFG_PORT 1% Configuration Port Address

Bit[7:0]: port number

Bit[15:8]: mustfix to 00h

06h CFG_OFFSET_ADDR 1% Configuration Register Address

Bit [9:0]: configugration register address
Bit [15:10]: reserved

08h CFG_LOW_DATA 1* Configuration Register Data (low word)
0Ah CFG_HIGH_DATA 1 Configuration Regiter Data (high word)
0Ch CFG_PORT 2" Configuration Port Address
OEh CFG_OFFSET_ADDR 2" Configuration Register Address
10h CFG_LOW_DATA 2" Configuration Register Data (low word)
12h CFG_HIGH_DATA 2" Configuration Register Data (high word)
é é é
FFF8h CFG_HIGH_DATA Last Configuration Register Data (high word)
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5.4 12C INTERFACE

Inter-Integrated Circuit @iC) is a bus used wonnect Integrate@ircuits (Cs). Multiple ICs can be connected to 46 |

Bus, and iC devices that havé@ mastering capdlity can initiate a Data transfer?G is used for Data transfers
between ICs at relatively low rates (100 Kbps), and is used in a variety of applications. For further details régarding |
Buses referto thel’C Bus v21.

The Switchis an fC Slave. Sive operations allow thBwitch'sConfigurationRegisters to be read from or written to
by an fC Master, external from the devicé&Clis a sideband mechanism that allowsdhleice Configuration registers
to beprogrammedread from or written tg independent of thé®Cl Express upstream Link.

3.3V

Rp D D Rp: Pull-up Resistors

SDA

SCL

y Y Y
SCL_I'c SDA_IC

External I'C Master

PI7C9X3G606GP

Figure 5-1 Standard Devices td2C Bus Connection Block Diagram

The FC interface on the Packet Switch consists ofGadlock pin SCL_[20 anda I°C data pin 8DA_I20). The FC

clock pin provides or receives the clock signal. Tizdata pin facilitates the data transmission and reception. Both of
the clock and data pins are-directional. The fC address pins determine the address to which the Packet Switch
responds toThe default setting fathe Switclis 12C Slaveaddress i$11101000I6, software can change the 12C Slave
address, byrogrammingthd 2C Contr ol Re g i drese field(sffsel 3A8D.bithB)vthraugh CRG
command or EEPROM.

5.4.1 12C REGISTER WRITE ACCESS

The Switch Configuration registersan be read from and written to, based ug@nregister Read and Write operations,
respectively. An 1C Write packet consists of Address Phase bytes and Command Phastobgvesg byone tofour
additional fC Data bytesTable5-10 defines mapping of théQ Data bytes to the Configuration register Data bytes.

The FC packet starts with the S (START condition) bit. Data bytes are separated by the A (Acknowledge Control
Packet (ACK)) or N (Negative Acknowledge (NAK)) bit. The packet ends with the P (STOP condition) bit.

If the Master generates an invalid cormda the targeted®witchregister is not modified.

The Switch considers the 1st Data byte of thdoyte Data phase, following the four Command bytes inCbeamand

phase asregister Byte3 (bits [31:24]). The nexthree Data byteaccess registdBytes 2 hrough Q respectively Four

Data bytes are required, regardless of the Byte Enable Settirfys @ommand phase. The Master can then generate
either a STOP condition (to finish the transfer) arepeated START condition (to start a new transférjhe 1°C
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Master sends more than the four Datdes giolating Switch protoco), further details regarding J2C protoctiie
Switchretuns a NAKfor the extra Dathyte(s).

Table5-10describes eacKC Command bytéor Write ac@ss. In the packelescribed irFigure5-2, Command Bytes
0 through 3 for Writes follow the format specifiedTiable5-11.

Table 5-1012C Register Write Access

I12C Data Byte Order PCI Express Configuration Register Byte
0 Written to register Byte 3
1 Written to register Byte 2
2 Written to register Byte 1
3 Written to register Byte 0
Table 5-1112C Command Format for Write Access
Byte Bit(s) Description
1°(0) 7:3 Reserved
2:0 Command
011b = Write register
2" (1) 7 Reserved
6:4 Reserved Must fix to 000b.
30 Port Select[4:1]
2" Command bytebits [3:0], and ¥ Command bytghit 7, combine tdorm a5-hit Port Select.
39(2) 7 Port Select[0]
2" Command byte, bits3{0], and 3rd Command byte, bit 7, combine to formkit®ort Select.
Port Select [4:0] is used to select Port to access.
Reserved
5:2 Byte Enable
Bit Description
2 Byte Enable foDataByte 4 (Switchregister bits [7:0])
3 Byte Enable foDataByte 3 (Switchregister bits [15:8])
4 Byte Enable foDataByte 2 (Switchregister bits [23:16])
5 Byte Enable foDataByte 1 (Switchregister bits [31:24])
0 = Correspondig Switchregister byte will not be modified
1 = CorrespondingSwitchregister byte will be modified
1:0 Switch Register Address [11:10]
4" (3) 7:0 Switch Register Address [9:2]
Note: Address bitfl:0] are fixed to O.

Figure 5-2 12C Write Packet
I°C Write Packet Address Phase Byte

Address Cycle
START 7654321 0 ACK/NAK
. Read/Write Bit
S Slave Address [7:1] 0 = Write A
12C Write Packet Command Phase Byte
Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK
Command A Command A Command A Command A
Byte 0 Byte 1 Byte 2 Byte 3
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I°C Write Packet Data Phase Byte

Write Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK | STOP
Register Byte 3 A Registe Byte 2 A Register Byte 1 A Register Byte 0 A P

The following tables illustrate a sample 12C packet for writingSthitch SSID/SSVID registerdffset A8h) for Port 0,
with data 1234_5678h.

Note: TheSwitchhas a @fault FC Slave address [6:0] value of 68h. The byte sequence ofGHguk, as listed in the
following tables, occurs after the START and before the STOP bits, by whié@ tadter frames the transfer.

Figure 5-3 12C Register Write Access Example
I°C Register Write Access Examplé Address Cycle

Phase Value Description
Address DOh Bits [7:1] for Switch 1°C Slave Address68h) with last bit (bit 0) for Write = 0

I°C Register Write Access Examplé Command Cycle

Byte Value Description
0 03h [7:3] Reserved
[2:0] Command, 011b = Write register
1 00h for Port 0 [7] Reserved
[6:4 ] must fix to 000b
[3:0] Port Select:1]
2 3Ch for Port 0 [7] Port Select[0]
[6] Reserved
[5:2] Byte Enabg, all active.
[1:0] SwitchRegister Address, Bits [11:10]
3 2Ah [7:0] SwitchRegister Address, Bits [9:2]

I°C Register Write Access Examplé Data Cycle

Byte Value Description
0 12h Data to Write for Byte 3
1 34h Data to Write for Byte 2
2 56h Datato Write for Byte 1
3 78h Data to Write for Byte O

Figure 5-4 12C Write Command Packet Example

I°C Write Packet Address Phase Bytes

1% Cycle
START 7654321 0 ACK/NAK
s Slave Addres4 101 000b Read/writeBit A
= 0 = Write
I°C Write Packet Command Phase Bytes
Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK
Command Command Command Command
Byte 0 A Byte 1 A Byte 2 A Byte 3 A

0000_0011b 0000_0000b 0011_1100b 0010 101
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I°C Write Packet Data Phase Bytes

Write Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK | STOP
Register Byte 3 A Register Byte 2 A Register Byte 1 A Register Byte 0 A P

5.4.2 12C REGISTER READ ACCESS

When the iC Master attempts to reaSwitchregister, two packets are transmitted. TH@acketconsists ofAddress
andCommand Phageytes to the Slave. Th&“packet consists of Address and Data Phase bytes.

According to thel?C Bus v2.1, a Read cycle is triggered when the Read/8bit (bit 0) ofthe T cycle is SetThe
Command phase reads the requested register content into the internal buffer. WR€nRbad access occurs, the
internal buffer value is transferred on to th€ Bus, starting from Byte 3 (bits [31: 24]), foled by thesubsequent
bytes with Byte 0 (bits [7:0]) beindgransferred last If the FC Master requests more than four bytes, Shétch re-
transmits the same byte sequence, staftorg Byte 3 of the internal buffer.

The F'and 2°1°C Read packetgerformthe following functions:

1% packet - Selects the register to read

2" packet - Reads the register (sampf¥ packet provided is for a-Bit Switch°C Slave address)
Although two packetsare shown for the’C Read, the’C Master can merge the/o packets together into a single
packet,by not generating the STOP at the end of the first packet (Mdsgésr notrelinquish the bus) and generating
REPEAT START.
In the packetlescribed irFigure5-5, command Bytes 0 through 3 for Reads follow the format specifiekhinie5-12

Table 5-121°C Command Format for Read Access

Byte Bit(s) Description
1°(0) 7:3 Reserved
2:0 Command
100b = Read register
2" (1) 7 Reserved
6:4 Reserved Must fix to 000b.
3.0 Port Select[4:1]
2" Command bytgbits [3:0], and & Command bytebit 7, combine to form &-bit Port Select.
39(2) 7 Port Select[0]

2" Command byte, kst[3:0], and 3rd Command byte, bit 7, combine to formkit®ort Select.
Port Select [4:0] is used to select Port to access.

6 Reserved

5:2 Byte Enable
Bit Description
2 Byte Enable foDataByte 4 (Switchregister bits [7:0])
3 Byte Enable foDataByte 3 (Switchregister bits [15:8])
4 Byte Enable foDataByte 2 (Switchregister bits [23:16])
5 Byte Enable foDataByte 1 (Switchregister bits [31:24])

0 = CorrespondingSwitchregister byte will not be modified
1 = CorrespondingSwitchregister byte will be modified

1:0 Switch Register Address [11:10]

4" (3) 7:0 Switch Register Address [9:2]

Note: Address bitfl:0] are fixed to O.
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1% Cycle
START 7654321 0 ACK/NAK
. Read/Write Bit
S Slave Address[7:1] 0 = Write A
I°C Read Command Packet Command Phase Bytést Packet)
Write Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/N AK
Command A Command A Command A Command A
Byte 0 Byte 1 Byte 2 Byte 3
I°C Read Data Packet Address Phase Byte"(Packet)
1% Cycle
START 7654321 0 ACK/NAK
. Read/Write Bit
S Slave Address[7:1] 1 = Read A
I°C Read Data Packet Data Phase Byte [2Packet)
Write Cycle
76543210 | ACK/NAK 76543210 | ACK/NAK 76543210 | ACK/NAK 76543210 | ACK/NAK STOP
Register Register Register Register
Byte 3 A Byte 2 A Byte 1 A Byte 0 A P

The following tables illustrate a sample 12C packet for readin@thitech SSID/SSVID egister ¢ffset A8h) for Port 0.
The default value for SSID/SSVID register is 0000_0000h.

Note: TheSwitchhas adefaultl’C Slave address [6:0] value of 68h. The byte sequence ofGiRus, as listed in the
following tables, ocursafter the START and before the STOP, lyavhich the C Master frames the transfer.

Figure 5-6 I12C Register Read Access Example
I°C Register Read Access Examplie Address Cycle (£ Packet)

Phase
Address

Value
DOh

Description
Bits [7:1] for Switch 1°C Slave Address68h) with last bit (bit 0) for Write = 0

I°C Register Read Access Examplie Command Cycle (£ Packet)

Byte Value Description
0 04h [7:3] Reserved
[2:0] Command , 10b = Read register
1 00h for Port 0 [7] Reserved
[6:4] must fix to 000b
[3:0] Port Selecf4:1]
2 3Ch for Port 0 [7]1 Port Selecf0]
[6] Reserved
[5:2] Byte Enable, All active.
[1:0] SwitchRegister Address, Bits [11:10]
3 2Ah [7:0] Switch Register Address, Bits [9:2]

I’C Register Read Access Examplie2™ Packet
Phase
Address

Value Description

Bits [7:1] for Switch12C Slave Address (68h) with last bit (bit 0) for Read = 1

D1h
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Phase Value Description
Read 00h Byte 3 of Register Read
00h Byte 2 of RegisteRead
00h Byte 1 of Register Read
00h Byte 0 of Register Read
Figure 5-7 I2C Read Command Packet
I°C Read Command Packet Address Phase Bytes'(Racket)
1% Cycle
START 7654321 0 ACK/NAK
Read/Write Bit
S Slave Addres1101 000b 0 = Write A
I°C Read Command Packet Command Phase Bytes*{Packet)
Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210
Command Command Command Command
Byte O A Byte 1 A Byte 2 A Byte 3
0000_0100b 0000_0000b 0011_1100b 0010 101t
I°C Read Data Packet Address Phase Bytes'{Packet)
1*' Cycle
START 7654321 0 ACK/NAK
. Read/Write Bit
S Slave Address [7:11101 000b 1 = Read A
I’C Read Data Packet Data Phase Bytes"{ZPacket)
Command Cycle
76543210 ACK/NAK 76543210 ACK/NAK 76543210 ACK/NAK 76543210 Stop
Register Byte3 A Register Byte2 A Register Bytel A Register ByteO P
0000_0000b 0000_0000b 0000_0000b 0000_00000b
PI7C9X3G606GP Page47 of 303 March 2021

Document Number DS43484 Rev 1-2

www.diodes.com

© Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP

6 HOT PLUG SUPPORT

The hot plug usages can be classified into surprised and athiyggesdepending on the application scenafiine
switch implements both surprised/managestial hot-plug types inthe downstream portsThe HOT PLUG_EN
strapping pirshould bes e t  to@nalfielhot plug functiom the downstream portf the switch

6.1 HOT PLUG TYPES

6.1.1 SURPRISED SERIAL HOT PLUG

If the device isinserted or removed asynchronously from downstream port, it is called surprised hot plug. When
HOT _PLUG_TYPE strapping pin is set to Al16, the chip is

- Hot Insertion Procedures:

7 Present Detect Pin (i.DC_L[7:Q]s asserted

71The corresponding fAPresetncketDedtec3t &Ctheath gierv salnat [APtr aets
slot

1 Enable the corresponding reference clock outputREEFCLKOP/N471]) to the hot inserted device

7 Issue INTx Message or MSI to notify software processing hot plug event

7 Wait for 100ms and then deassert the corresponding downstream re$#® (iRST_L[7)0]

7 If DL_UP is set, then generating INTx Message or MShotify software initiating configuration cycles to the
hot inserted device

- Hot Removal Procedures
7 The device is removed asynchronously or under abnormal congiton . Human Error é)
7 Either inband or ouband Present Detect sensing device being removed
7 Commands LTSSM state machine to Detect.Quiet state
7 Upstream port replies UR status that any TLP being sent to this downstream port
7 Any packet stored in input queue of upstream port will be dropped silently
7 Assert Present detect change Interrupt to systeftware
7 Enable DPC trigger event and assert DPC interrupt and unmaskddtabmessage to system software
7 Turn off the corresponding output clock buffer and assert the corresponding hot plug reset signal

During powerup, the chip scans IO Expander lidevices through 12C clock and data signals (i.e. SHCL_I2C and
SHDA 12C). According to the reference design described in LED management, one set of I12C bus serves 4 CPLD,
which converts the serial bus inteb& parallel bus. The-8it mapping is defineth Table6-1.

Table 6-1 CPLD Signal Name Mapping for 8bit 10 Expander

BIT DIRECTION CPLD SIGNAL NAME
0 O FAULT
1 O LOCATE
2 N/A Not used (Debug Only)
3 N/A Not used (Debug Only)
4 [ PRSNT
5 N/A Not used (Debug Only)
6 N/A Not used (Debug Only)
7 N/A Not used (Debug Only)
P17C9X3G606GP Page48 of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated


../AppData/Local/Microsoft/Windows/INetCache/hwang/AppData/Roaming/Microsoft/PI7C9X3G1632%20(old)/PI7C9X3G1632GP%20Preliminary%20datasheet%200.1x-%20adding%20links.doc#_HOT_PLUG_SIGNALS
../AppData/Local/Microsoft/Windows/INetCache/hwang/AppData/Roaming/Microsoft/PI7C9X3G1632%20(old)/PI7C9X3G1632GP%20Preliminary%20datasheet%200.1x-%20adding%20links.doc#_Toc233793444
../AppData/Local/Microsoft/Windows/INetCache/hwang/AppData/Roaming/Microsoft/PI7C9X3G1632%20(old)/PI7C9X3G1632GP%20Preliminary%20datasheet%200.1x-%20adding%20links.doc#_REFERENCE_CLOCK_OUTPUT
../AppData/Local/Microsoft/Windows/INetCache/hwang/AppData/Roaming/Microsoft/PI7C9X3G1632%20(old)/PI7C9X3G1632GP%20Preliminary%20datasheet%200.1x-%20adding%20links.doc#_Toc233793444

DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP

Among these signals, ATNLED and PWRLED defined in PCle specification are repurposed to represent FAULT and
LOCATE to be compliant with SFB489 for blinking LEDs. For details, please refer to LED Management
specification.

The switch hot plug controller supports multiple k2 control interfaces. Each interface can serve up to 8
downstream ports. The 12&ddress for slave devices is startamn 40h by default. In addition, this initial address is
configurable through EEPROM to registers LTSSM/IOE CSR6 Bit[30] and LTSSM/IOE CSR7 Bit[6:0]. Each
downstream port is correspondent to one equivakdit ) expander with the following Port/Addiemapping table.

Table 6-2 Port/Address Mapping for 8-bit IO Expander
Downstream Port
Number

Address 40h 41h 42h 43h 44h 45h 46h 47h

PL |P2 |P3 |P4 |P5 |P6 |P7 |P8

6.1.2 MANAGED SERIAL HOT PLUG

If the device is inseed or removed synchronously with fdilg management software from downstream port, it is
called managed hot plug. When HOT_PLUG_TYPE strapping
hot plug mode.

Hot Insertion Procedures:

7 User inserts qal

7 User closes MRL

7 User initiates hetnserted sequence by pressing Attention Button

7 System commands slot control register to drive indicators and power on slot
7 System starts renumeration the hierarchy under the slot

Hot Removal Proceduse

7 User initiges hotremoved sequence by pressing Attention Button

7 System informs application/driver to complete current task

7 System commands slot control register to drive indicators and power off slot
7 System disabled the hierarchy under the slot

7 User opens MRL and neoves the card

During the process of hot insertion and removal, there are hot plug events corresponding to slot status bits ready for
generation. WherHot-Plug Interrupt Enabléit is set, either MSI or INT message is issued to notify S/W for
processing.

When powetup, the chip uses I2C clock and data sigtalscan either 1®it or 40bit IO Expander dependent on the

status of strapping pin (i.60_EXP_TYPB. The |0 Expander responds an interrupt (lBCINT L) to notify any hot

plug signal status change and the chip will read back the status change in serial mode and reflect on slot status register.
The 16bit mapping of managed hot plug events for 12Csbijuence is defined Table6-3

Table 6-3 CPLD Signal Name Mapping for 16bit IO Expander

BIT DIRECTION CPLD SIGNAL NAME
0 o) PWRLED
1 o) ATNLED
2 o) PWREN
3 o) RECLKEN
4 o) PERST
5 o) INTERLOCK
6 N/A N/A
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BIT DIRECTION CPLD SIGNAL NAME
7 [ SLOT#[0]
8 [ SLOT#[1]
[ SLOT#[2]
10 [ SLOT#[3]
11 [ PRSNT
12 [ MRL
13 [ ATNBTN
14 [ PWRFLT
15 [ PWRGOOD

Similar to Surprised Serial Hot Plug, each downstream port is correspondent to one equivhaiel® Bxpander with
the following Port/Address mapping table.

Table 6-4 Port/Address Mapping for 16-bit IO Expander

Downstream Port

PL | P2 |P3 |P4 |P5 |P6 |P7 |PS8
Number

Address 40h 42h 44h 46h 48h 4Ah | 4Ch | 4Eh

6.2 TIMING SEQUENCE FOR SURPRISED HOT PLUG OPERATION

Two timing charts are shown below to illustrate surprised hot insertion or removal under different scenarios. The first
chart presents the timing relationship between system reset/reference_clock and individual downstream
reset/refeence_clock under initial powamp condition. The second chart demonstrates the timing sequence of clock
and reset for device inserted or removed under power active condition.

0.9/1.8Volts —/ i

—>' 100ms |[+—

PERST L

o ReFoLK NSNS
REFCLK o MUV UUTUU UV Db u it
1
1
1 1
1

REFCLK 15 MU IV LU utrun

RST_N[0] |

RST_IN[1 5] [

Note: There is a devici slot#0 while slot#15s empty.

Figure 6-1 Timing Sequence for Surprised Hot Plug Operation
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/ CROSS-DOMAIN END-POINT

7.1 GENERAL DESCRIPTION

The PCle Packet Switch suppor@ossDomain EndPoint (CDEP)function. The function, when working in
conjunction wih the software running on tHeRIMARY HOST, enables data exchange amangltiple PClebased
hosts This feature allows the system to implemfait-over or ceprocessorfunctionalities. These two use cases are
briefly described in the following sectionsttvithe suitable CDEP Mode Switch Model for the use case.

7.1.1 FAIL-OVER

In an error resiliensystem, a backip or secondary host &et upto take over the primary host the event when
primary has failed and thiailure is detected The CDEPMode Switch Model facilitatesthe data exchangeacross
domairs of theprimary and secondary hesandswapsthe roles of the hosts in the event tife primary host'dailure.
The CDEPModeSwitch Modelusedin thefail-over ug caseis shown in the illustration belaw

Back-up
Host
CcD
UP Ep
Packet SW
DNO DN1 DN2
EP EP EP

Figure 7-1 Switch Reference ModelUsed in theFail-Over Use Case

In the event whetthe primary host isinable to send regular message the backup host, the backp host carswap

its role to theprimary hostand itsCDLEP portbeing a agent of upstream port to handle the traffic to/from downstream
ports.. The previous primary hostigostream port will be reseluring thelink-down procesdnitiated by theprevious
primary host. TheSwitch has to ense that the resetdoes notpropagag to the entireupstreamhierarchyin the
previousprimary host'ssothatthe new primary host can seamlessly manage the origihP&ints. As a result, the
impactsto the entire systemreminimal during the failovertransition.

7.1.2 CO-PROCESSOR

Theco-processocan beconnected tothe CDLEP port to offload the computation on the primary hd&teillustration
below showsa co-processounit (CP), which works with the Primary Hosto form atwo-processor systenihe DMA
function ofthe PRIMARY HOSTs upstream poris enabled to move data among #iemary Hostand ceprocessor to
accelerate intensive computation tasks.

P17C9X3G606GP Pageb1 of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP

CO-Processor

upP DMA CD
EP

Packet SW

Figure 7-2 Switch Reference Modelsed in theCo-Processor Us Case

7.2 PORT CONFIGURATION

ThePrimary Hostcanconfigurea link CDEP portasa generic PCle EndPoint. This allows the secondary host(s) the
ability to link to the switch CDEPRport duringPCle enumeratianThe enumeration procegiludes BIOS starup,
operating system stanp, and/or subsequent PCle 4pdilg or dynamic enumeratisnnitiated by the host operating
system

Before the Primary Hostcan enablethe CDEP function, theSwitch has tobe configured intdhe CDEP mode and
designatethe CDEPport to asthe upstream port of a generic gooint. The configuration isperformed through
EEPROM programming at powap. In order tooperae in the CDEP modethe Switch is required to s&hip CD
Mode and Switch CD Modefor the CDEP port corduratiors. The Chip CD Modeand Switch CD Modearedefined
in theDevice Configuratior® and2 Registesrespectively.

In order to support the CDEP mode, tBeitch has to contaira CrossDomain Virtual EndPoint (CDVEP). The
CDVEPacts as an agent to bridge fARIMARY HOST and other host domaiand only exists in thBwitch

In addition tothe CDVEP,the Switch has another type Bhd-Point, called CrosdDomain Line EndPoint (CDLEP)
TheCDLEPIs visibleto the Local Host (LH) but notthe PRIMARY HOST. The CDLEP bridge the communications
between th&.H andotherHOST. The table belovdescritesthe CDEP poris configuratiors by theSwitchtypes

Table 7-1 CDEP Mode Configuration

Switch CD Mode | CDEP Configuration

0x Both CDEPs disabled

10 llleagal Configuration

11 CDVEP enabled, and CDLEP enabled

Only P4 can be designated as a CDLEP port.. Gine@ortsare closen as CDLEP ports, the port nunsbaefined in
Link Capability Register and MMI@Register offset will be changed accordingly. Pleassfer tothe application note
of CDEP operation for more information.

7.3 BAR TRANSLATION FOR LOCAL HOST DOMAIN

The PRIMARY HOST configures a set of CDEP Link address translatidnghe Switch. The translations allow the
LocalHosttoaccess t he Cbhd BAR2/BARB &nd BARABARSsimilar to accessinghe other HOST
locations The PRIMARY HOST softwareis responsibléor managng the memory regiomappropriately to implement
and emulate the CDLEP efpabint behaviors.

The PRIMARY HOST defines either or both of a Direct Address Translation (DAT) range, and an Addressuipook
Table (ALUT) for the BAR translatiafor the LH to access t@therHOST memorylocations ThePRIMARY HOST
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configures these settings prior to enabling the CDLEP paAfter the PRIMARY HOSTpr ogr ams t he CDLEP
BARs, the LH is able to read/writim thePRIMARY HOST or other LH memoryocatiors.

7.3.1 DIRECT ADDRESS TRANSLATION (DAT)

The PRIMARY HOST arranges a contiguous memory blockhie LH domain by setting BAR Configuration registers

with the choseDAT. The BAR2/BAR3 and BAR4/BARS5 have their own corresponding contiguous memory blocks.
Thesememory blocks are characterized thg Base bits and Windowize bits. If the upper address of incoming TLP
matches with the Base bits, the upper address will be replaced with the translated address stored in Base Translation
Registers(BTR2/BTR3 and BTR4/BTRY. The lower address bitare defined bythe Window Size bits andremain

intact They areconsidered to be an offset address ftombaseaddressThe WindowSize is determinedby the BAR
configuration and the minimum size is 1MB.

7.3.2 ADDRESS LOOK-UP TRANSLATION (ALUT)

In addition tothe Direct Address Translation, the BAR2/BARS3 provides an alternative address translation mechanism
Address LookUp Translation(ALUT). The ALUT allows multiple translated address blocks anon-contiguous
address range. The Winddsize bits defined earlier can be partitioned into 7 index bits and the rest lower address bits
can form Pagé&ize bits. The minimum page size is 8{(BMB dividedby 128. The 7 index bits are used to access
128 entriesEach entry represents a translated address llodihe host domairdestination it is associated with

The ALUT Access Control Registeat offset from 918hto 920hin the CDLEP is used tostore 128 entriesWhen
performing ALUT entry write, the software has to program the ALUT data into the CDL&set91Chand 920hf

the translated address &4-bit. The software then updates the index and Command (set to write) fields of the CDLEP
at offset 918h.Whenperforming LUT entry read, the software has to program index and Command (set to read) fields
of the CDLEP abffset918h, anl then read 91Ch ari?Ohto get the LUT data.

7.3.3 ID TRANSLATION

In the event whema PCle read or write is initiated in thél PCle domainand the read/writeargetsthe PRIMARY
HOST memoryor an enepointin thePRIMARY HOSTPCle domain, the PCle Requestor ID field in the TLP header
that targets th@RIMARY HOST must betranslatedinto the PCle Requestor ID of the @BP. This isto ensure that
the IOMMU access permissions granted by i®CU operating system, virtual machine, andémd point driver,
apply to these translated TLREthe target is to another LRCle donain, the PCle Requestor Iitas tobe translated
into the PCle Requestor ID of the destination CDLEBrBurethata legal IDis used by the destination LH system.

7.4 BAR TRANSLATION FOR PRIMARY HOST DOMAIN

The PRIMARY HOST also configure a set of CDEP Viual address translation§he address translations allow
accesses to a defined address rdode translated ttheLH memory addresses.

Similar to BAR Translation omhe LH domain described previously, the BAR TranslationttoaPRIMARY HOST
domain als suppors two different approacheghe Direct Address Translation anithe Address LookUp table
Translation. Please refer to the sectiolCBVEP CONFIGURATION REGISTER®r related BAR translation sgiu
registers such &88AR Configuration BTR, ALUT Access Contrgland more

TheRID translationin PRIMARY HOST domainis the sameasthe translationn the LH domain. The only difference
is in buildingthe RID LUT. However the RID tableis programmed bthe PRIMARY HOSTin thedefaultsetting not
by hardware automatically.
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7.5 SCRATCHPADS AND DOORBELLS

The CDEP Link and virtual interfaces may provide a set of svdpatific scratchpad and doorbell registers fosirse
Hostto-PRIMARY HOST/Host communication. By definition, custom driver or diagnostic ésaequiredto run on
the hosts.As a resultthe PRIMARY HOSTor Local Host must determine their visibiliyhen a CDEP port emuled
a generic Bd-Point. The registers must appear in PCle configuration space irdefieed regions.

If the PRIMARY HOST intendsto makethe scratchpad ah doorbell registers visible to the host, tRRIMARY
HOST shoulddefine a CDEP Link property that enables a-pogfetchable 3bit BARO containing these scratchpad
and doorbell registerd\ 4K range is allocated for CDLEP within the BARLt an offset adess defined in the table in
section9.2.3of the register reference document

In each CDLEP or CDVEP, there ares@s of32-bit scratcipad registes (CDLEP atoffset 9E4h~AQ0h, and CDVEP

at offset 9E4h~A00h), and one set of 3Bit doorbell registes (CDLEP offset 9C4h~9D0hand CDVEP offset
9C4h~9D0R. The scratchpad registers are used to store information for communieatiamg Local Hoss and
PRIMARY HOST. The doorbell registers are utilized to process (set/clear/mask/unmask) interrupt in order to notify
the destination host to fetch the data stored in scratchpad registers of the source host. The scratchpad registers can only
be written by the host in same domain while doorbell registers can be set/clear by both of hosts either in the same
domain or in diferent domain. If thePRIMARY HOST uses the PCle configuration command to acsesatcipad

and doorbell regiters, it keep track of itEnd-Pointdefined regionandrestrictits range so it does not go over the

offset 9C4h. If the memory commands areduseaccess these registers in the COLEPPRREMARY HOST has to

enable a nomprefetchable 3bit BAR3. A 4K range is allocated for CDLEP within the BAR at an offset address

defined in theaddresdableof Device Specific Memory Mapped Configuration éfh@nism
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8 DIRECT MEMORY ACCESS

8.1 GENERAL DESCRIPTION

The Switch providestwo DMA engines These ardardware blocks thahcludesa set of buffers to asynchronously

read and writdo I/0O memory throughthe Switch's ports. Each DMA engine is configeat through a corresponding

PCle Functionmanaged by a software device driver running on a connected Local Host (LH) or Main Host (MH).

The DMA engine is divided intsingle or multiple physicalchannels2 per engine)providing a reserved portion of

thebuffer pool, and access to a sewinfual channelg2 per physical channellhe virtual channelallow the software

initiator to submitiock-freerequests, or partition access to the channel among a set of cooperating software subsystems.
The initiatar accesses the DMA engine using a physical/virtual channel (hereafter abbreviated as channel) to submit
descriptors Each descriptor tells the enginetoread froma Ddddrcei nt o one of the channel 6s
then performs a corresponding rite to a DMAdestination

The Switch’'sDMA engines can beonfiguredin a variety of ways, including:

. Device Status CollectiorA host CPU can offoad blockingMMIO reads of device status registers to the DMA
engine for asynchronous processing.
Peerto-Peer EP TransfeA host CPU can offoad memory copies between a set of managed devices in the
Switch.
Peerto-Peer LH TransferA set of cooperating LHs connected through a palEREP ports can use the DMA
Engine as a LHo-LH memory transport, implementing a message queue.

In this section any description of register layouts and data formagslittle-endian ordering.

8.2 DMA CONFIGURATION

The Switch's EEPROMor a micracontroller connected via 12@terface first configures the Switch'sDMA engines
(functions),enabling theDMA functionsto appearunderneattappropriate ports. Thethe software attacksa DMA
driver to the DMA functiorbased on the software model for the switch deployment to initiaidereanage the set of
channels (descriptor queues), start/stop/restart the channels, and perform appropriate error handling.

8.2.1 DMA FUNCTIONS

The Switch's EEPROM and switch configuration registar@set to indicate the ports under whitte DMA functions
will be visible tothe connected LH or MH. This may include upstream ports, CDEP Link Rmrtdrtual upstream
ports.

The Device Configuration #2Register (offset 50Chylefined in upstream pofPort 0) is ued to configure DMA
function (Bit [19:18]) under various CD modes (Bit [17:1@Please refer t&€DEP chaptefor CD mode definition).
The DMA mode definition is represented by the following table.

P17C9X3G606GP Pageb5 of 303 March 2021

Document Number DS43484 Rev 1-2 www.diodes.com © Diodes Incorporated



DIOOES. voseieenes | (1) PERICOM

PI7C9X3G606GP

Table 8-1 DMA Mode definition

DMA Mode DMA Configuration

0x DMA functions disabled

10 DMA functions enabled for PO or P4 based upon CD mod
11 DMA functions enabled for PO only

8.2.1.1 DMA MODE BIT DEFINITION

Bit #1: Decidsif DMA function is enabled in the port connected to LH or MH
0: DMA function is disabled
1: DMA function is enabled

Bit #0: Determinsif DMA function only visible tothe MH's domain
0: DMA function is visible to its own local host tre MH's domain
1: DMA function is only visible tahe MH'sdomain

8.2.1.2 DMA MODE AND CD MODE

DMA function is defined in the various ports under different CD and DMA mode setliihgse ports are respectively
AP0 A CODLEP port o. A compr e h elustsatey ow theaOMIA éunchons (KL loroF@)n b e |
being assigned to these three types of ports in terms ofCD and DMA modes.

Table 8-2 DMA Function Definition in PO and CDLEP Under Various M odes

CD Mode DMA Mode | PO/FO PO/F1/F2 P4/F0 P4/F1
00 00 Up-Port N/A Down-Port N/A
00 01 Up-Port N/A Down-Port N/A
00 10 Up-Port 2 DMAs Down-Port N/A
00 11 Up-Port 2 DMAs Down-Port N/A
01 00 Up-Port N/A Down-Port N/A
01 01 Up-Port N/A Down-Port N/A
01 10 Up-Port 2 DMAs Down-Part N/A
01 11 Up-Port 2 DMAs Down-Port N/A
11 00 Up-Port* N/A CDLEP N/A
11 01 Up-Port* N/A CDLEP N/A
11 10 Up-Port* 1 DMA CDLEP 1 DMA
11 11 Up-Port* 2 DMAs CDLEP N/A

Note: UpPort* meanghat CDVEP exists in the UfPort host domain

8.2.1.3 ENUMERATION

The PQe configuration space for each port that has been configured for DMA will enumerate one or more DMA
Functions (TypeO configuration space headers), with a-degihed vendor, device, and class code indicating DMA,
and a set of control registers associatéith a nonprefetchable BAR. Software will enumerate each DMA Function
and program BARs. These configuration registersfdioction #1 or fundgon #2is defined in the chapter & this
document.

8.2.2 DMA CONTROL REGISTER

DMA engine (i.e. function) provides set of interface registefsr software to control the operation and monitor the
status of DMA transfer for all channels managed by this function. These registemscessed by mmio via a base
address defined in neprefetchable BARO and BAR1 registers associated with the channel and individual register
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offset defined in the section 5 of this document. For each channel, it will add an additional 100h offtieate the

interface registers of one channel located in al286 block. Hence, the access to one particular interface register in

one of channels requires to set the address offset as follows: register offset + (number of channel) x 100h. Software can
check the Channel ID field (Bit 31:28) of DMA Control and Status Register 0 at offset 00h to see if it is accessing the
desired channel.

8.2.2.1 DMA DESCRIPTOR REGISTER

The DMA control register space will include a-bi4 pointer to the i/o address base of ealchacn nel 6 s descri pt
and the size of the descriptor ring. Software will program the DMA registers to configure each descriptor ring, from
which a channel will prefetch. The channel will support a total size for each descriptor ring of at mosttde96 e

8.2.2.1.1 DESCRIPTOR POINTER REGISTER

The 1/ 0O address base of each 64biaanangel déssriptdreisgdase mointerrat r i n g
register offset 0Ch and 10fhe software has to pgram these registers, so the hardware can prefetch the descriptors
starting from there.

8.2.2.1.2 DESCRIPTOR SIZE REGISTER

The size of descriptor ring can be programmedeumister offset 24KBit 12:0 in Channel Descripr Ring Size for
Prefetch register). The maximum descriptor ring size is 4096 entries. The Bit 28:16 of this register indicates the next
descriptor index is going to be prefetched.

8.2.2.2 DMA OPERATIONAL REGISTER

The DMA control register space will include antml register DMA Control and Status Regqisterat register offset

20h) for each channel to start, stop, abort, pause, and resume DMA activity for the channel. Software will update the
control register to start thengine once it is ready to begin submitting requests. Software will update the control
register if it needs to pause, stop, or otherwise reconfigure a channel.

After starting the DMA activity for that virtual channel (i.e. writgd to Bit 0 of DMA Control and Status Registey, 1

the software can update the control register any time by commanding the DMA engine to pause, abort or stop operation.
Following is a summary for these three operations.

8.2.2.2.1 PAUSE(BIT 1)

When s& the DMA activity is paused to the next active descriptor after completing the processing on current
descriptor. Then, the DMA Pause Done status (Bit 16) is turned on to represent the DMassad condition. If

DMA Pause Interrupt Enable (Bit 3) s&t, an interrupt will be issued to notify the software when Bit 16 is set. For
pause operation, there is no any descriptor or data being dropped and thedekfoncan be resumed any time by
clearing the Pause Control (Bit 1).

8.2.2.2.2 ABORT (BIT 2)

When setthe DMA activity drops theurrent active descriptdry flushing out all outstanding read commands and
discarding all received completion dafiehe pointer will move to the next active descriptor. Then, the DMA Abort
Done status (Bit 17) is turned on &present the DMA is ifiaborted condition. If DMA Abort Interrupt Enable (Bit 6)

is set, an interrupt will be issued to notify the software when Bit 17 is set. In abort condition, thexviioncan

be resumed any time by clearing the Abort Controt @Biand setting DMA Start (Bit 0). Then, DMA begins to
process the next active descriptor. In fact, the software is also allowed to reprogram interface registers for re
initialization and start from the base descriptor pointer

8.2.2.2.3 STOP(BIT 7)

When set, théMA activity drops thecurrent active descriptdsy flushing out all outstanding read commands and
discarding all received completion datde channel interface registers are all cleaned to default state except Interrupt
flag bit if DMA stop enable is $earlier. Then, the DMA Stop Done status (Bit 18) is turned on to represent the DMA
is in fistopped condition. If DMA Stop Interrupt Enable (Bit 5) is set, an interrupt will be issued to notify the software
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when Bit 18 is set. In stop condition, the datsfer contents pointed by the previous processed descriptor will be
dropped as well, so the software ne¢olgeprogram interface registers foringialization before resuming DMA
activity by setting DMA Start (Bit 0).

8.3 DMA DESCRIPTORS AND TRANSFERS

Each DMA channel will initiate descriptor pfetch when the channel is enabled and its ownership register is updated,
indicating the valid range of descriptors to prefetch. When a valid descriptor is found, a DMA transfer will be
scheduled with the undgihg DMA engine in a fair manner with respect to other descriptors from other channels. The
descriptor will be rewritten by the DMA engine when the DMA transfer is complete, or if the DMA transfer fails due
to an error. The switch will also update theinership register to indicate the range of completed descriptors.
Software will then examine the completed descriptors and take appropriate action.

8.3.1 DESCRIPTORS

Descriptors are located in the system memAtlyof descriptors in a ring have to be concwtted together without gap
(see figure 1. below)The switchwill calculate the address offset automatically by adding the indedesériptor
multiplied with the byte count of a singtiescriptorto the ring base descriptor pointer for prefetch.

Descriptor 0 Ring Base Pointer

Descriptor 1

L=Descriptor size -1, where
Descriptor L Descriptor size is expressed
by REG[12:0] at offset 24h

Figure 8-1 DMA Descriptor Map

8.3.1.1 INITIALIZATION

Sof tware wil/| initialize a valid descriptor by writin

Software will ensure that the descrigios v al i d bit is written only after al
Software will update the ownership register to schedule execution of all initialized descriptors with the DMA engine.

8.3.1.2 OWNERSHIP

After all descriptor fields have beenitinlized, Software will update the ownership registers located at the register
offset 04h and 08h by setting valid status. @becriptor ownership 0 registé4h) represents the first 32 descripéors
valid status starting from bit O while thiescriptor ownership 1 registé¥8h) stands for the next 32 descripéoralid
status. Theswitchwill pre-fetch the descriptors with valid status turned ontiooiously until the descriptor with valid
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status being cleared. After tltescriptorshave been processethie switchwill update the ownership registers by
clearing valid status in the order it was received.

8.3.1.3 PRE-FETCH

Software needs to update the ChdnbDescriptor Ring Size foPrefetch reqister at offset 24hy writing total
descriptor numbers into Bit 12:0. Starting from the 1st descriptor pointed by ring base pointer register (0Ch and 10h),
the descripts will be prefetched bythe switchcontinuously The Channel Descriptor Current Pointer register at
offset 14h indicates which descriptor is under processing. sWitch will also take a residual function over the
descriptomumbers divided by 64. If theemainder is less than or equal to G switchwill go back to prefetch the

1st descriptor after hitting the last descriptor.

When Software prepares to update the ownership registers during the DMA operation, it requires to check Descriptor
current pinter (14h) viewed byhe switchin order to update the correct-84 sliding window, which is advanced in
terms ofdescriptorunits.

8.3.2 TRANSFER

Software will define in the descriptor a-84 i/o source address, @it i/0 destination address, and trasrsiength up

to 8MB. Switch will divide the DMA transfer into appropriate pairs of Memory Read and Write TLPs based on the
current switch settings for Max_Payload_Size and Max_Read_Request_Size, along with any 4k boundaries crossed by
the range of address Other than 64it i/o source and 64it i/o destination address, Software will also defirkit4

source domain andHit destination domain in the descriptor for moving data across donsaiitsh needs to generate

Read or Write TLPs with a translat&ID if the TLP destineddomain is different from the domain where the DMA
function is located.

8.3.2.1 LOCAL DOMAIN TRANSFER

For a local DMA transfer (i.e. no crossing host domainst he SDV and DDV must be AO0O
descriptor¥ the switchwill refer to Max_Payload_Sizend Max_Read_Request_Sizefined in PCle configuration

space in where the DMA function is resided fmmeratingMRD and MWR TPLsalong with any 4k boundaries

crossed by the range of addresses.

8.3.2.2 CROSS DOMAIN TRANSFER

As to a cros$ostdomain DMA transfer( i . e . either SDV o ftheBBitehwib referdoot h  ar e
Max_Payload_Size and Max_Read_Request_Size of othedbostirs ddined in register offseR8h, 2Ch and 30h
which are usually programmed byaih Host Theswitchwill check the domain number carried in descriptor to choose
the appropriate Max_Payload_Size and Max_Read_Requestfdiereating MRD and MWR TLP®lease note that
the Main Host software has to program the correct valubtagf Payload_Size and Max_Read_Request_f8izeach
domain by following the definition in PCle configuration device control registers of thatido@#nerwise, it will
cause undesired result in packet transfers.

As theDMA transfer sourcelomain is different frondestination domain, theequester ID needs to be translated into
a legal BDF ID of thelestinationdomain. The software is required poogram the captured bus number of CDV or
CDL into domain bus number defined in register offéh, 38h and 3CHRegardingthe captured bus number, the
software can refer to CDEP data O register at offset AO4hDofp@rt. Theswitch will check the domain number
carried in descriptor to choose the appropriate bus number for creating RID of MRD and MWR TLPs.

8.3.3 DESCRIPTOR LAYOUT

The descriptor is formed by armBW data block TheFigure 2(seebelow) presents the layut of these DWSs containing
control word, source domain/address, destination domain/address, transfer byte count and others
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31 21 12 8 7 0
1 CTRL RSVD ERR ST
2 RSVD XFER Byte Count
3 High 32-bit DA
4 Low 32-bit DA o]0]
5 High 32-bit SA
6 Low 32-bit SA 00
7 RSVD SRC Dom DST Dom
8 CRC Value

Figure 8-2 DMA Descriptor Layout in an 8-DW block

8.3.3.1 DOMAIN AND ADDRESS FIELD

The 64bit 1/0O destination address and source address are located from the 3rd DW to 6fhéyjVkhust be BAVord
aligned.Also in the 7th DW, it defines the destination domain number (Bit 7 ~ Bit 0) and source domain number (Bit
15 ~ Bit 8) used for crosdomain DMA operation. Each domain number is expressed by L-BBthat represents for

12 different host domain (0 ~ 11) supported by one packet switch. As to M8Btkey are reserved for future use.

8.3.3.2 TRANSFER COUNT FIELD
The bit 22 ~ bit 0 in the 2nd D\&tands for the transfer byte count for one descriptor can be up to 8MB.

8.3.3.3 CONTROL FILED

There are several bits defined in CTRL field of 1st DW for further formatting and enabling the source and destination
locations. Please see Table 3 for illustratingleiinition in CTRL filed.

Table 8-3 Bit Definition in CTRL Field of the ™ DW

Bit Name Description

31 EOT End of tansfer

30 INT Issue nterrupt when DMA done
29 TPH TPH function enable

28 NOP No operabn

27 FLH Dlush any cached data

26 SAV Source address is valid

25 DAV Destination address is valid
24 64bit Rnable 64 bit address

23 SAV Source domain is valid

22 DDV Destination domain is valid
21 CRC Enable CRC checksum

@  EOT(End of Transfer Defined in bit31. When set, itindicatesthe current DMA transfer is completed. The
interpretation on EOT is various for different DMA modes.

DMA mode bit#0 = 0: DMA processing is transferred from a source host domain to a destination host domain.
In this condition, EOT bit will be set by software in the source descriptor when it is the last transfer. Once
the destination DMA is notified by this event, the switch will set EOT bit in the destination descriptor and
the transfer byte count will be updated wasll. So the destination host would know the last transfer
happening in this descriptor.

DMA mode bit#0 = 1: DMA processing is handled by the root host only. If the EOT valid bit defined in the
DMA control register 0 is set, the switch will update theTEKt in descriptor from 0 to 1 after transfer
count indicated irdescriptoris ended.
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@ 64bit: Defined in bit24. When set, the 1/O address is in-lfit physical memory. Otherwise, it is in <Rt
physical memory.

@  SAV: Defined in bit26. When set, it mearike 1/0 source address is valid. If cleared, the 1/O source address is
not valid, which is the condition that only destination DMA channel is enabled for executing host to host DMA.

@  DAV: Defined in bit25. When set, it means the I/O destination addresalid. If cleared, the /O destination
address is not valid, which is the condition that only source DMA channel is enabled for executing host to host
DMA.

@  SDV: Defined in bi#23. When set, it means the source domain number is valid and MRD will be festhed
domain by following its max payload size and read requestisizaplies that DMA source and DMA function
(or descriptors) are located in different domairiscleared, it might be in the condition of either oA
destination igositioned ina different domain from DMA functiowr just for a locali.e. same domainpMA
transferbetween source and destination

@  DDV: Defined in bit22. When set, it means the destination domain number is valid and MWR will be issued to
that domain by following ts max payload sizelt implies that DMA destination and DMA function (or
descriptors) are located in different domaifigleared, it might be in the condition of either otlMA source is
positioned in a different domain from DMA function just for alocal (i.e. same domair)MA transferbetween
source and destination

@  NOP: Defined in bi28. Software can configure a vap (zero length) descriptor by setting NOP of CTRL field.
Once this bit is turned othat performs no Reads or Writes. and

@  FLH: Ddfined in bit27. Software can configure a cache flush descriptor by setting FLH of CTRL Aietdche
flush descriptor, that forces the DMA engine to flush its buffer cache, and cancel any outstanding DMA Reads
(thereby avoiding lengthy Completion Timeagnditions).Once this bit is turned on, the DMA activity drops
the current active descriptoby flushing out all outstanding read commands and discarding all received
completion dataThe channel interface registers are all cleaned to default statellaSefsvare can check if
DMA Start (Bit O of register at offset 20h) is cleared to enstlusho event has completed. Thilusho feature
provides a way for Software to restart DMA operation in termseofitializing the DMA ring bufferand
interface egisters.

@ INT: Defined in bit30. Software may configure a descriptor with a flsgtting INT of CTRL field to interrupt
the software device driver on the completion (or failure) of the corresponding descriptor, using an interrupt
mechanism defined by¢h cont ai ni ng DMA Funct iSoftware neesltoncfear her at i on
interrupt status bwriting 10 to the Bit 31 (Interrupt Flag) of register at offset 20h.

@  In DMA Engine (Function) Configuration registers for function 1 or 2, it defineowuarinterrupt mechanisms
such as INTx Interrupt message enabled bylBitof command register at offset 04h (via configuration space),
MSI/Multiple MSI enabled by BitL6/Bit22:20 of MSI control register at offset 48h or MSkenabled by BH31
of MSI-X cortrol register at offset BOh.

@  TPH: Defined in bi29. Software may configure a descriptor with a fleetting TPH of CTRL fielfito indicate
that the posted memory writes issued by the DMA engine for this descriptor should include a set of TLP
Processinddi nt s ( TPH) . The TPH will consi st of setting t
incorporating an it ST (7:0) steering tag data field that is found in the DMA descriptue. steering tag in the
TLP header is copied from ST value defiriedBit: 7~0 of 1st DW in descriptor.

8.3.34 ERRFIELD

This 5bit field can encode into 32 errors at most. In descriptor level, the DMA might detect the following errors such
as Data Poison (encoded as 12, which is corresponding-1@ lit AER), Completion Tim®ut (bit14), Completer

Abort (Bit-15), ECRC error (Bil9) and Unsupported Request (B@). If there are more than two errors (included)
happening at the same time, it always reports the error defined with the least bit.

8.3.3.5 ST FIELD

It represents -®it geering tag. This-®it data is valid only when TPH bit set in control field.
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8.3.3.6 CRC FIELD

Software may configure a descriptor with a flag to indicate that the DMA engine should compute3? CR&Cksum
of the data bytes (not including headers) that wead s part of the DMA transfer. The calculated €3Cwill be
written back to the descriptor on completion.

By setting CRC of CTRL fieldkjt-21 of the 1st DW)it enablesEDMA engine to compute a CR82 checksum over
the raw data bytes of buffer pointeg the descriptor. It uses PCle ECRE polynomialand calculation is in a DW
alignment. Upon the completion of descriptor processing, the finat8Rehecksum result will beritten back to the
8th DW of descriptar

8.4 ERROR REPORTING AND HANDLING

The sofware managing a DMA function and associated channels must be able to define appropriate error handling
behaviors for the DMA processing, including the handling of DMA memory read failures. To implement appropriate
error handling for DMA:

8.4.1 ERROR REPORTING

Software will discover the Advanced Error Reporting (AER) capability in the configuration space of each DMA
Function. Software will then enable AER, and configure the AERUCES, AERUCEM, AERUCESEV, AERCS,
AERCEM, AERCC, AERHL, and AERTLP registers apprapely. The switch will update these registers and issue
M_ERR messages as the DMA engine detects errors when processing a descriptor from the corresponding function.
The switch will also rewrite the descriptor affected by an error with an error steldisifidicating the corresponding

PCle error that caused the DMA to fail (e.g. DP, ECRC, CTO).

8.4.1.1 REPORTING VIA FUNCTION

In DMA Engine (Function) Configuration registers for function 1 or 2, it defines Advanced Error Reporting (AER)
capability at byte offset00h that followed bAERUCES, AERUCEM, AERUCESEV, AERES, AERCEM, AERCC
andAERHL registers from a byte offset 104h to 128h.

8.4.1.2 REPORTING VIA CHANNEL

When processing any descriptor in all of channels assigned to that DMA function, it will issue UCE_ si8/Coff

UCE is detected and also the corresponding UCE bit in AERUCEM is cleared. Meanwhile, the AERUCES would be
copied to Channel UCES register defined in DMA interface register at offset 44h, so it will know which channel
causing UCE. Furthermore, bi624 of Channel UCES register will also indicate what type of DMA transaction
running into Uncorrectable error. B represents the detected error happening in fetching descriptor whilg Bit
shows that error detected in reading data into DMA buffee DMA engine will issue interrupt if UCE Interrupt
Enable bit (bit 17 of DMA Control and Status 0) is turned on.

8.4.1.3 REPORTING VIA DESCRIPTOR

To continuously trace down from where the UCE is coming, the DMA engine will also write back the error status to
the descriptorwhich is affected by an error with aldit error status field (bit 12 ~ 7 of 1st DW in descript@X)5-bit

error statusfield can represent any of the PCle Udiefined in AERUCESe.g. error field=12 in descriptor would

mean DP because O®the 12th bit of AERUCES). Once Multiple UEs happen simultaneously, the lowest bit position
in AERUCES will be recordede(g. if DP Bit 12 in AERUCES) and Malformed TLP (Bit 18 in AERUCE&)e
detectedonly theDP reported agrror since it isalowest bit)
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8.4.2 ERROR LOGGING

The DMA Function will provide a default (or configurable) value for AERCAP + 18h AERCC.MHRC, and errors will

be logged appropriately into AERHL and AERTLP as detected when processing a descriptor from the corresponding
function. The defult value for AERCC.MHRC is zero, so there is only one TLP header with error(s) will be logged
into AERHL.

8.4.3 DATA INTEGRITY

The switch will implement ECRC checking and ECRC generation for TLPs passing through the DMA engine. As such,
the DMA Function wil set AERCC.ECC=1 and AEREGC=1 in the AER capability, DMA Reads will verify ECRC,

and DMA Writes will generate ECRC.

In AERCC register of DMA function configuration space, it defines ECG7bdand EGC (bib) asfilo so the system
softwarecan set ECE =1(bit-8) and EGE = 1 (bi6) to enablete switchto performECRC checking and ECRC
generation for TLPs passing through the DMA engine.

8.4.4 ERROR HANDLING FOR UNCORRECTABLE ERROR DETECTED

The switch will provide software the channel status to determine wtatparticular detected error will automatically
stop the channel, or simply mark the descriptor as being in error, and continue processing the next d@sceptor.
detectinguncorrectableerror, the DMA will write back error status into the descripadrich is affected by error(s).
Also, the switch will take the following steps for two scenarios.

8.4.41 ERROR IN DATA BUFFER

If the error occurs in the TLPs that are CPLDs for storing into DMA data buffer, the DMA activity dropsrtaet
active descriptoby flushing out all outstanding read commands and discarding all received completioi taata
pointer will move to the next active descriptamd this would bdreated likean H/W abort event. Tis channel is
abortedand it is up toSoftwareto restartDMA from the next descriptor or-ggogram the DMAcontrol register to
start from the base descriptor.

8.4.4.2 ERROR IN DESCRIPTOR

If the error occurs in the TLPs that are CPLDs for storing into Prefetch descriptor cache, the DMA activity not only
drops thecurrent adtre descriptorby flushing out all outstanding read commands and discarding all received
completion data, but also dumps fleowing descriptors since they are damaged as well. Salid@anel isstopped
andrequires Softwargo reprogram interface reders for reinitialization before resuming DMA activity by setting
DMA Start (Bit 0).

8.4.5 ERROR HANDLING FOR DMA READ

The switch will provide a register for the DMA function that software can use to determine whether an error on DMA
Memory Read will cause ¢hfunction and/or descriptor to report an error immediately (without writing), or will cause
the function and/or descriptor to report an error only after writing to the DMA destination address a Poisoned (DP)
Memory Write TLP for each corresponding Memétgad that failed.
If the UCE occurringin DMA read for CPLDs acquired from source address, the error report scheri@ (BiDMA
Control and Status Register 0) can be configured in two diffenedes
@  If Bit-18 is set, DMA reports UCE event after writibg® TLP to destination address. The DP TLP is generated

for each corresponding memory read that failed.
@  If Bit-18 is cleared, DMA reports UCE event immediately withetiting DP TLP to destination address.
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9 REGISTER DESCRIPTION

9.1 REGISTER TYPES

This chater details the Packet Switch registers, including
. Bit names
Description of register functions
Type, refer to Table 2Q
Whether the default value can be modified by EEPROM and/ar 12C
Default value

Table 9-1 Register Types

REGISTER TYPE DEFINITION

Hwint Hardware Initialization

RO Read Only

RW Read / Write

RwWi1C Read / Write 1 to Clear

RW10 Read/Write 1 Only

RsvdP RO and must return 0 when read.

9.2 REGISTER ACCESS

Each Switch Port implements akB Corfiguration Space which includes the lower 256 bytes-&hpatible
Configuration Space, and the upper 3840 bytes PCl Express Extended Configuration Space. There are several
mechainsims can access the Configuration Space:

PClcompatible Configuration Mech&am

PCI Express Enhanced Configuration Access Mechanism
Devicespecific Memory Mapped Configuration Mechanism
I2C Slave Interface

9.2.1 PCI-COMPATIBLE CONFIGURATION MECHANSIM

The PCicompatible Configuration Mechansim provides standard access to the firsty@s6of the PCl Express
Configuration Space. The mechanism uses PCI Type 0 and Type 1 Configuration transactions to access the Packet
Switch Configuration registers.

9.2.2 PCI EXPRESS ENHANCED CONFIGURATION ACCESS MECHANISM

The PCI Express Enhanced Configioa Access Mechanism is implemented on all PCI Express PCs. It provides a
memorymapped address space in the root complex, through which the root complex translates a memory access into
one or more configuration requests. Device drivers normally usepdicaopn programming interface (API) provided

by the Operating System (OS) to use this mechanism. The mechanism can access all Packet Switch registers.

9.2.3 DEVICE_SPECIFIC MEMORY MAPPED CONFIGURATION MECHANISM

The DeviceSpecific memoryMapped ConfigurationMechanism provides a method to accélss configuration
registers of all ports in a single 512KBmemory map. The registers of each port are contained wiKBimaande.
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To use this mechanism, BIOS/OS needs to set BAR 0 and BAR 1 registers of uphpat @ne. After BAR 0 and
BAR 1 are enumerated, Port O registers can be access with Memory Reads from and Writes to the first 4 KB, Port 1
registers can be accessed with Memory Reads from and Writes 8§ ftam@ so forth.

Physical Location Index Port Number BAR 0/1 Offset
Port 0 0000_0000b 0_0000h
Port 1 0000_0001b 0_1000h
é é é
Port7 00000111b 0_7000h
CDEP 1 1001_0000b 7_0000h
CQ Header Location N/A 6_F000h

Note:fiPort Nu mb esdéefined in link capabilities register (offset 74h) bit {24].

9.3 TRANSPARENT MODE CONFIGURATION REGISTERS

When the port ofthe Switch is set to operate tite transparent mode, it is represented by a logicaB®ICI Bridge
that implements type 1 configuration space healtee.following tabledetailstheallocaton of theregister fields othe
PCI 2.3 compatible type 1 configuration space header.

31124 | 237 16 15i 8 | 7i0 BYTE OFFSET

Device ID Vendor ID 00h
Primary Status Command 04h
Class Code Revision ID 08h
Reserved | Header Type | Primary Latency Timer Cache Line Size 0Ch
Base Address 0 (Upstream Port Only) 10h
Base Address 1 (Upstream Port Only) 14h
Secondary Latency Time] Subordinate Bus Number] Secondary Bus Number Primary Bus Number 18h
Secondary Status 1/O Limit Address 1/O Base Address 1Ch
Memory Limit Address Memory Base Address 20h
Prefetchable Memory Limit Address Prefetchale Memory Base Address 24h
Prefetchable Memory Base Address Uppeb&2 28h
Prefetchable Memory Limit Address Upper-Bi2 2Ch
I/O Limit Address Upper 1®it [ 1/0O Base Address Upper 4t 30h
Reserved | Capability Pointer to 40h 34h
Reserved 38h
Bridge Control Interrupt Pin Interrupt Line 3Ch
Power Management Capabilities Next Item Pointer=48h Capability ID=01h 40h
PM Data | PPB Support Extensions Power Management Data 44h
Message Control Next Item Pointer=68h | Capabiliy ID=05h 48h
Message Address 4Ch
Message Upper Address 50h
Reserved | Message Data 54h
MSI Mask 58h
MSI Pending 5Ch

Reserved 60hi 64h
PCI Express Capabilities Register [ Next Item Poiter=A4h | Capability ID=10h 68h
Device Capabilities 6Ch
Device Status | Device Control 70h
Link Capabilities 74h
Link Status | Link Control 78h
Slot Capabilities 7Ch
Slot Status Slot Control 80h

Reserved 84hi 88h
Device Capabilities 2 8Ch
Device Status 2 | Device Control 2 90h
Link Capabilities 2 94h
Link Status 2 Link Control 2 98h
Slot Capabilities 2 9Ch
Slot Status 2 Slot Contol 2 AOh
Reserved Next Item Pointer= SSID/SSVID Adh

BOh (Up) Capability D=0Dh
00h (Down)
SSID SSVID A8h
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31i24 | 23i 16 | 15i 8 | 7i0 BYTE OFFSET
Reserved ACh
MSI-X Control Next Item Pointer=00h MSI-X BOh
Capability ID=11h

MSI-X Table Offset / Table BIR B4h
MSI-X PBA Offset /| PBA BIR B8h

Reserved BCh-DCh
BAR 0 Configuration (Upstream Port Only) EOh
BAR 0-1 Configuration (Upstream Port Only) E4h

Reserved E8h- FCh

Other than the PCI 2.3 compatible configuration spacedrgdlde Switch also implements PCIl express extended
configuration space header, which includes advanced error reporting, virtual channel, and power budgeting capability
registers. The following tabldetailsthe allocation of the register fields of PCexpress extendedapability space
headerThe first extended capability always begins at offset 100h with a PCI Express Enhanced Capability header and
the rest of capabilities are located at an offset greater than OFFh relative to the beginning of PCbleompati
configuration space.

31i24 [ 231 16 15-8 | 7i0 BYTE OFFSET
Next Capability Offset=130h Cap. PCI Express Exteradl Capability ID=0001h 10Ch
Versio
Uncorrectable Error Status 104h
Uncorrectable Error Mask 10&h
UncorrectabléError Severity 10Ch
Correctable Error Status 11Ch
Correctable Error Mask 114h
Advanced Error Capabilities and ool 11&
Header Log Register 0 11Ch
Header Log Register 1 120h
Header Log Register 2 124h
Header Log Register 3 128h
Reserved 12Ch
Next Capability Offset=1A0 Cap. PCI Express Extended Capability ID=0002 130h
Version
Port VC Capability Register 1 134
VC Arbitration Table Port VC Capability Register 2 13&h
Offset=4h
Port VC Status | Port VC Control 13Ch
Port Arbitration Table VC Resource Capability Register (0) 140h
Offset=5h
VC Resource Control Register (0) 144h
VC Resource Status Register (0) [ Reserved 148n
Reserved 14Chi 19Ch
Next CapabilityOffset= Cap. PCI Express Extended Capability ID=0003h 1A0h
1B0Oh (Up) Versio
1C0h (Down)
Serial Number Lower DW 1A4h
Serial Number Upper DW 1A8h
Reserved 1ACh
Next Capability Offset=1D0h Cap. PCI Express Extended Capability ID=0004h 1BOh
Versio
Reserved | Data Select 1B4h
Power Budgeting Data 1B&h
Reserved [ Power Budget Capability 1BCh
Next Capability Offset=1D0h Cap. PCI Expres Extended Capability ID=000Dh 1CCh
Version
ACS Capability 1C4h
Reserved | Egress Control Vector 1Céh
Reserved 1CCh
Next Capability Offset= Cap. PCI Express Extended CapalyillD=0012h 1DOh
200h (Up) Versio
210h (Down)
Multi-Case Control Multi-Case Capability 1D4h
Multi-Case Base Address 0 1D8h
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31i24 231 16 | 15-8 7i0 BYTE OFFSET
Multi-Case Base Address 1 1DCh
Multi-Case Receive 1EOh
Multi-Case Receive Upper Hits 1E4h
Multi-Case Bock All 1E8h
Multi-Case Block All 32Bits 1ECh
Multi-Case Block Untranslated 1FOh
Multi-Case Block Untranslate@3Bits 1F4h
Reserved 1F8h ~ 1FCh
Next Capability Offset210h Cap. PCI Express Extended Capability ID=X8h 200h
Versio
Max. No-Snoop Latency Max. Snoop Latency 204h
Reserved 208h- 20Ch
Next Capability Offset Cap. PCI Express Extended Capability ID=X8h 210h
2B0Oh Up) Versio
2A0h (Down)
Link Control 3 214h
Lane Error Status 218h
Lanel Equalization Control Lane 0 Equalization Control 21Ch
Reserved Reserved 220h
Reserved Reserved 224h
Reserved Reserved 228h
Lane3 Equalization Control Lane2 Equalization Control 22Ch
Lane5 Equalization Control Lane4 Equalization Control 230h
Reserved Reserved 234h
Reserved Reserved 238h
Reserved 23Chi 29Ch
Next Capability Offset=2B0h Cap. PCI Express Extended Capability ID=001Dh 2A0h
Versio
DPC Control DPC Capability 2A4h
DPC Error Source ID DPC Status 2A8h
Reserved 2ACh
Next Capability Offset=300h Cap. PCI Express Extended Capabilif§y2001Eh 2B0Oh
Version
L1 PM Substates Capability 2B4h
L1 PM Substates Control 1 2B8h
L1 PM Substates Control 2 2BCh
Reserved 2C0h ~ 2FCh
Next Capability Offset=000h Cap. PCI Express Extended Capability ID=000Bh 30Ch
Version
VendorSpecific Length Revision VendokrSpecific ID 304h
EEPROM Control (Upseam Port Only) 308h
EEPROM Address andata (Upstream Port Only) 30Ch
Debug Control (Port 0 Only) 310h
Debug Data (Port 0 Only) 314h
12C Control and Status (Port 0 Only) 318h
GPIO 015 Direction Control (Port 0 Only) 31Ch
GPIO 1631Direction Control (Port 0 Only) 320h
GPIO Input Debounce (Port 0 Only) 324h
GPIO 015 Input Data (Port 0 Only) 328h
GPIO 1631 Input Data (Port 0 Only) 32Ch
GPIO 015 Output Data (Port 0 Only) 330h
GPIO 1631 Output Data (Port 0 Only) 334h
GPIO 031 Interrupt Polarity (Port 0 Only) 338h
GPIO 031 Interrupt Status 33Ch
GPIO 331 Interrupt Mask 340h
Reserved 344h
Operation Mode (Port 0 Only) 348h
Clock Buffer Control (Port 0 Only) 34Ch
Reserved 350h ~ 37Ch
LTSSM CSR 0 380h
LTSSM CSR 1 384h
LTSSM CSR 2 388h
LTSSM CSR 3 38Ch
LTSSM 0 390h
LTSSM 1 394h
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31i24 23i 16 | 15-8 770 BYTE OFFSET
LTSSM 2 398h
LTSSM 3 39Ch
LTSSM 4 3A0h
LTSSM 5 3A4h
LTSSM 6 3A8h
LTSSM 7 3ACh
LTSSM 8 3B0h
LTSSM 9 3B4h
LTSSM 10 3B8h
LTSSM 11 3BCh
LTSSM 12 3CO0h
LTSSM 13 3C4h
LTSSM 14 3C8h
LTSSM 15 3CCh
Reserved 3D0h ~ 41Ch
DLL CSRO 420h
DLLCSR 1 424h
DLL CSR 2 428h
DLL CSR 3 42Ch
DLL CSR 4 430h
DLL CSR5 434h
DLL CSR 6 438h
DLLCSR 7 43Ch
DLL CSR 8 440h
DLL CSR 9 444h
DLL CSR 10 448h
DLL CSR 11 44Ch
DLL CSR 12 450h
DLL CSR 13 454h
DLL CSR 14 458h
DLL CSR 15 45Ch
DLL CSR 16 460h
DLL CSR17 464h
DLL CSR 18 468h
DLL CSR 19 46Ch
LA Debug 470h
Reserved 474h ~ 4BCh
TLCSRO 4CO0h
TLCSR 1 4C4h
TLCSR2 4C8h
TL CSR 3 (Port 0 Only) 4CCh
TLCSR 4 4D0h
Reserved 4D4h ~500h
Device ConfiguratiorD (Port 0 Only) 504h
Device Configuration 1 (Port 0 Only) 508h
Device Configuratior? (Port 0 Only) 50Ch
Device Clock External Control (Port 0 Only) 510h
Device SRIS Mode External Control (Port 0 Only) 514h
Device COMM Refclk Mode External Control (Port O Only) 518h
MBIST CFG Control (Port 0 Only) 51Ch
MBIST CFG Status (Port 0 Only) 520h
NOC BIST Control and Status (Port 0 Only) 524h
External Loopback PRBS Control (Port 0 Only) 528h
PHY SRAM Program 0 (Port 0 Only) 52Ch
PHY SRAM Program 1 (Port 0 Only) 530h
Failover Control (Port 0 Only) 534h
Thermal Sensor INT Mask and Status (Port 0 Only) 538h
Thermal Sensor Control (Port 0 Only) 53Ch
Device Elastic Buffer Empty Mode External Control (Port O Only) 540h
Device Misc (Port 0 Only) 544h
Reserved 548h~ 58h
Switch Domain Mode Control (PddtOnly) 558h
Port ClockControl (Port 0 Only) 55Ch
Reserved 560h ~ 568h
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31i24 2371 16 | 15-8 710 BYTE OFFSET
Performance Counter Control 56Ch
PHY Source Select 57th

Reserved 574h ~ 59Ch
NIC CTRL 0 (Port 0 Only) 5A0h
NIC CTRL 1 (Port 0 Only) 5A4h
NIC CTRL 2 (Port 0 Only) 5A8h
NIC CTRL 3 (Port 0 Only) 5ACh
NIC CTRL 4 (Port 0 Only) 5B0h

Reserved 5B4h ~ 5BCh
CR RW Citrl and Status (Port 0 Only) 5CO0h
CR CTRL 0 (Port 0 Only) 5C4h
CR CTRL 1 (Port 0 Only) 5C8h
CR CTRL 2 (Port 0 Only) 5CCh
CR CTRL 3 (Port 0 Only) 5D0h
Thermal Sensor Test (PdOnly) 5D4h
Thermal Sensor Ctrl 0 (Port 0 Only) 5D8h
Thermal Sensor Ctrl 1 (Port 0 Only) 5DCh
Thermal Sensor Ctrl 2 (PddtOnly) 5EOh

Reserved 5E4h ~ 5FCh
INGRESS Completion TLP Packet Count[31:0] 600h
Reserved | INGRESS Completion TLP Packet Count[47:32] 604h
INGRESS Completion TLP Payload Byte Count[31:0] 608h
Reserved | INGRESS Completion TLP Payload Byte Count[47:3 60Ch
INGRESS Post TLP Packet Gut[31:0] 610h
Reserved [ INGRESS Post TLP Packet Count[47:32] 614h
INGRESS Post TLP Payload Byte Count[31:0] 618h
Reserved [ INGRESS PosTLP Payload Byte Count[47:32] 61Ch
INGRESS Bad TLP Packet Count[31:0] 620h
Reserved 624h
INGRESS NorPost TLP Packet Count[31:0] 628h
Reserved | INGRESS NorPost TLP Packet Count[47:32] 62Ch
EGRESS Completion TLP Packet Count[31:0] 630h
Reserved [ EGRESS Completion TLP Packet Count[47:32] 634h
EGRESS Completion TLP Payload Byte Count[31:0] 638h
Reserved | EGRESS Completion TLP Payload Byte Count[47:3] 63Ch
EGRESS Post TLP Packet Count[31:0] 640h
Reserved | EGRESS Post TLP Packet Count[47:32] 644h
EGRESS Post TLP Payload Byte Count[31:0] 648h
Reserved EGRESS Post TLP Payload Byte Count[47:32] 64Ch
Reserved EGRESS Error TLP Packet Count[15:0] 650h
Reserved 654h
EGRESS No+Post TLP Packet Count[31:0] 658h
Reserved [ EGRESS NofPost TLP Packet Count[47:32] 65Ch
TL/DLL/MAC/PHY Error Type Sel 660h
TL/DLL/MAC/PHY Error Count 0 664h
TL/DLL/IMAC/PHY Error Count 1 668h
TL/DLL/MAC/PHY Error Count 2 66Ch
TL/DLL/MAC/PHY Error Mask 0 670h
TL/DLL/MAC/PHY Error Mask 1 674h
TL/DLL/MAC/PHY Error Mask?2 678h
Ingress Error Counter Enable 67Ch

Reserved 680h ~ 6FCh
Trigger 1 Mask (Port 0 Only) 700h
Trigger 2 Mask (Port 0 Only) 704h
Pattern 1 Setting (Port 0 Only) 708h
Pattern2 Setting (Port 0 Only) 70Ch
Trigger 1 Mode Setting (Port 0 Only) 710h
Trigger2 Mode Setting (Port 0 Only) 714h
Trigger 1 ad/or Condition Selection (Port 0 Only) 718h
Trigger 2 and/or Condition Selection (Port 0 Only) 71Ch
Trigger Select (Port 0 Only) 720h
Trigger Position Select (Port 0 Only) 724h
Reserved 728h
Trigger Counter Setting (Port 0 Only) 72Ch
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Trigger Start (Port 0 Only) 730h
Read Waveform Data (Port 0 Only) 734h
Sample Rate Setting (Port 0 Only) 738h
Waveform Output Port Select (Port 0 Only) 73Ch
Reserved 740h
Reserved 744h
Waveform Read Event Reset (Port 0 Only) 748h
Dump Memory to GPIO Rate Control (Port 0 Only) 74Ch
Dump Waveform Start (Port 0 Only) 750h
Free Run Button (Port 0 Only) 754h

Reserved 758h ~FFCh

9.3.1 VENDOR ID REGISTER i OFFSET 00h

BIT FUNCTION TYPE DESCRIPTION EEFI’ZRCOM/ DEFAULT
15:0 Vendor ID RO Identifies Pericom as the vendor of this device. Yes 12D8h
9.3.2 DEVICE ID REGISTER i OFFSET 00h
BIT FUNCTION TYPE DESCRIPTION EEPROM/ DEFAULT
12C
31:16 | Device ID RO Idenifies this device as the PI7C3%808. Yes CO00&h
9.3.3 COMMAND REGISTER i OFFSET 04h
BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
Ob: Ignores I/O transactions on the primary interface
0 VO Space Enable RW 1b: Enablesresponseto I/O transactions on the primary interface Yes 0
Memory Space 0Ob: Ignores memory transactions on the primary interface
1 Enabley P RW 1b: Enables responses to memory transactarthe primary Yes 0
interface
0Ob: Doesnot initiate memory or I/O transactions on the upstrean|
port andhandles asan Unsupported Request (tdRhemory
and 1/O transactions on the downstream.g@t Non-Posted
2 Bus Master Enable RW Requestsa conpletion with UR completion status must be Yes 0
returned
1b: Enables the SwitcRortto forward memory and I/@ead/Write
transactions in thepstream direction
Special Cycle Enablg RsvdP | Not support No
Memory Write And
4 Invalidate Enable RsvdP | Not sipport No
VGA Palette Snoop
5 Enable RsvdP | Not support No 0
Ob: Switch may ignore any parity errors that it detects and conti
6 Parity Error RW normal operation Yes 0
Responsé&nable 1b: Switch must take its normal action when a parity error is
detected
7 Wait Cycle Control RsvdP | Not support No 0
Ob: Disables thereporting of Norfatal and Fatal errors tketed by
the Switch to the Root Complex
8 SERR# enable RW 1b: Enablesthe Non-fatal and Fatagrror reporting to Root Yes 0
Complex
Fast Bak-to-Back
9 Enable RsvdP | Not support No 0
Controls the ability of a PCI Express device to generate INTX
10 Interrupt Disable RW InterruptMessages. In the Switch, this bit does not affect the Yes 0
forwarding of INTx messages from the downstream ports.
15:11 | Reserved RsvdP | Not support No 0000_0b
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9.3.4 PRIMARY STATUS REGISTER i OFFSET 04h

BIT | FUNCTION TYPE | DESCRIPTION EEPROM | pEFAULT
18:16 | Reserved RsvdP | Not support No 000b
Indicates that an INTX Interrupt Message is pendingriratlly to
the device.
19 Interrupt Status RO In the Switch, the forwarding of INTx messages from the No 0
downstreandevice of the Switch port is not reflected in this bit.
Must be hardwired t0.
20 Capabilities List RO Se't to b to enable support for the capability list @#f 34h is the vesNo 1
pointer to the data structure)
21 66MHz Capable RO Does not apply to PCI Expreddust be hardwired t6. No 0
22 Reserved RsvdP | Not support No 0
Fast Backto-Back
23 Capable RsvdP | Not support. No 0
Set to 1b (by a requester) whenever a Parity error is detected o
. forwarded on the primary side of the port in a Switch.
24 '\E"r"’r‘g:er Daa Parity | pwic No/Yes 0
If the Parity Error Response Enable bit is cleared, this bit is nev
set.
26:25 | DEVSEL# timing RsvdP | Not support. No 00b
Set when the Secondary Side for Type 1 Configuration Space
Signaled Target header Function (for Requests completed by the Type 1 header
21 Abort RW1C Function itself) completes a Posted or Newsted Request as a NofYes 0
Completer Abort error.
Received Target
28 Abort RsvdP | Not support. No 0
Received Master
29 Abort RsvdP | Not support. No 0
Signaled Svstem Set to 1b when the Switch sends an ERR_FATAL or
30 Efrlor Y RWIC | ERR_NONFATAL Message, and the SERR Enable bit in the No/Yes 0
Command register is 1b.
31 Detected Parity Errorl RW1C Setto 1b whenever the primary side of the port in a Switch rece No/Yes 0
a Poisoned TLP.
9.3.5 REVISION ID REGISTER T OFFSET 08h
BIT FUNCTION TYPE DESCRIPTION EETzRCOM/ DEFAULT
. . . . . 07h for Port 0
7:0 Revision RO Indicates revision numbef device. Yes 06h for Port £7
9.3.6 CLASS REGISTER T OFFSET 08h
BIT FUNCTION TYPE DESCRIPTION EEIIDZRCOM/ DEFAULT
. Programming Read a9)0hto indicate no programming interfaces have been
15:8 Interface RO defined for PGlto-PCI Bridges Yes 00h
23:16 | SubClass Code RO Read as O4to indicate device ia PCHo-PCI Bridge Yes 04h
31:24 | Base Class Code RO Read a9)6hto indicate device is a Bridge device Yes 06h
9.3.7 CACHE LINE REGISTER T OFFSET 0Ch
BIT FUNCTION TYPE DESCRIPTION EETSCOM/ DEFAULT
The cache line size register is set by the system firmware and tl
. . . operating system cache line size. This field is implemented by H
0 Cache Line Size RW Express devices as a RW field for legacy compatibility, but it ha ves 00h
no impact on any PCI Fxess device functionality.
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9.3.8 PRIMARY LATENCY TIMER REGISTER i OFFSET 0Ch

) PERICOM

PI7C9X3G606GP

BIT | FUNCTION TYPE | DESCRIPTION EEPROM | pEFAULT
15:8 P_nmary Latency RsvdP | Not support No 00h
Timer
9.3.9 HEADER TYPE REGISTER T OFFSET 0Ch
BIT | FUNCTION TYPE | DESCRIPTION FEPROM | pEFAULT
. Read a®9)1hto indicate that the register layout conforms to the
22:16 | Header Type RO standard PCGlo-PCI Bridge layout No 0th
23 Multi-Function RO 0Ob: Single function device No 0 if DMA=0
Device 1b: Multiple functions device 1if DMA=1
9.3.10 BASE ADDRESS 0 REGISTER i OFFSET 10h (Upstream Port Only)
BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
Memory Space —
0 Indicator RO Reset td) to indicate Memory Base address. No 0
00b: 32bit addressing
2:1 64-bit Addressing RO 10b: 64bit addressing No 00b
Others: Reserved
Ob: Nonprefetchable
3 Prefetchable RO 1b: Prefetchable No 0
18:4 | Reserved RsvdP | Not support No 0-Oh
31:19 E&is_izg?ddress 0 RW Use this Memory base address to map the packet switch registe Yes 0-0h
9.3.11 BASE ADDRESS 1 REGISTER i OFFSET 14h (Upstream Port Only)
BIT FUNCTION TYPE DESCRIPTION EETZRCOM/ DEFAULT
When the Base Address 0 register is nebidddressingdffset
Reserved RO | 10n[2:1]is not 10b). No
310 Base Address 0 When the Base Address 0 register isbi4addressing. Base 0000 0000h
63:32] RW Address 1 is used to provide the upper 32 Address bits offet Yes
) 10h[2:1]is set to 10b.
9.3.12 PRIMARY BUS NUMBER REGISTER i OFFSET 18h
BIT FUNCTION TYPE DESCRIPTION EEIIDZRCOM/ DEFAULT
7.0 Primary Bus Number| RW _Indicates the number of the PC_I bus to which t_he primfa\ry int_erfa Yes 00h
is connected. The value is set in software during configutation
9.3.13 SECONDARY BUS NUMBER REGISTER 1T OFFSET 18h
BIT FUNCTION TYPE | DESCRIPTION EETSCOM/ DEFAULT
Secondary Bus Indicates the number of the PCI bus to which the secondary
15:8 Number y RW interface is connected. The value is set in software during Yes 00h
configuration
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9.3.14 SUBORDINATE BUS NUMBER REGISTER i OFFSET 18h

BIT | FUNCTION TYPE | DESCRIPTION EEPROM | pEFAULT
Subordinate Bus Indicates the number of the PCI bus with the highest number th
23:16 Number RW subordinate to the Bridge. The value is set in software during Yes 00h
configuration
9.3.15 SECONDARY LATENCY TIMER REGISTER T OFFSET 18h
BIT | FUNCTION TYPE | DESCRIPTION EEPROM | pEFAULT
. Secondary Latency
31:24 Timer RsvdP | Not support No 00h
9.3.16 1/0 BASE ADDRESS REGISTER T OFFSET 1Ch
BIT FUNCTION TYPE | DESCRIPTION EEFI’ZRCOM/ DEFAULT
3.0 32-bit Indicator RO Read ad hto indicate 32bit I/O addressing Yes 1h
Defines the bottom address of the I/O address range for the Bri
to determine when to forward I/O transactiorsrone interface to
the otherThe upper 4 bits correspond to addreifd5:12] and are
74 I[lloslig]se Address RW writable. The lower 12 bits corresponding to addriesl1:0] are Yes Fh
’ assumed to be @he upper 16 bits corresponding to address
bit[31:16] are defined in the I/O base address upper 1aditess
register
9.3.17 1/O LIMIT ADDRESS REGISTER i OFFSET 1Ch
BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
11:8 | 32-bit Indicator RO Read ad hto indicate 32it I/O addressing Yes 1h
Defines the top addres$ the 1/0O address range for the Bridge to
determine when to forward I/O transactiorsnfirone interface to
- the otherThe upper 4 bits correspond to addr@igd5:12] and are
. I/O Limit Address - ) h o
15:12 [15:12] RW writable. The lower 12 bits corresponding to addretgl1:0] are Yes Fh
: assumed tbe FFFh. The upper 16 bits corresponding to addres
bit[31:16] are defined in the I/O limit address upper 16 bits addr
register
9.3.18 SECONDARY STATUS REGISTER i OFFSET 1Ch
BIT FUNCTION TYPE | DESCRIPTION EEIIDZRCOM/ DEFAULT
20:16 | Reserved RsvdP | Not support. No 0_0000b
21 66MHz Capable RsvdP | Not support. No 0
22 Reserved RsvdP | Not support. No 0
23 Fast Backto-Back RsvdP | Not support. No 0
Capable
24 Master Data Parity RWI1C | Setto 1b (by a requester) whenever a Parityr ésrdetected or
Error forwarded on the secondary side of the port in a Switch.
No/Yes 0
If the Parity Error Response Enable bit is cleared, this bit is new:
set.
26:25 | DEVSEL_L timing RsvdP | Not support. No 00b
27 Signaled Target RWI1C | Set wha the Secondary Side for Type 1 Configuration Space
Abort header Function (for Requests completed by the Type 1 header No/Yes 0
Function itself) completes a Posted or Newsted Request as a
Completer Abort error.
28 Received Target RsvdP | Not support. No 0
Abort
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BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
Received Master
29 Abort RsvdP | Not support No 0
Received Svstem Set to b when the Switch sends an ERR_FATAL or
30 E y RW1C | ERR_NONFATAL Message, and the SERR Enable bit in the No/Yes 0
rror ) 1 A
Bridge Control register is 1.
31 Detected Parity Errorl RWIC Set t_o bwhergver the secondary side of the port in a Switch No/Yes 0
receives a Poisoned TLP.
9.3.19 MEMORY BASE ADDRESS REGISTER 1 OFFSET 20h
BIT | FUNCTION TYPE | DESCRIPTION EEPROW | pEFAULT
3:.0 Reserved RsvdP | Not support No Oh
Defines the bottom address of an address range for the Bridge
Memory Base determine when to forward memory transactionsifone interface
15:4 Addresg [15:4] RW to the otherThe upper 12 bits correspond to addtag81:20]and Yes 000h
’ are able to be written tdhe lower 20 bitgorresponding to addres|
bit[19:0] are assumed to be 0
9.3.20 MEMORY LIMIT ADDRESS REGISTER i OFFSET 20h
BIT FUNCTION TYPE DESCRIPTION EETZRCOM/ DEFAULT
19:16 | Reserved RsvdP | Not support No Oh
Defines the tp address of an address range for the Bridge to
Memory Limit determine when to forward memory transactionsifione interface
31:20 Addres)s/, [31:20] RW to the otherThe upper 12 bits correspond to addi&g81:20] and Yes 000h
' are writableThe lower 20 bits corresponding to addre#gl 9:0]
are assmed to be FFFFEh

9.3.21 PREFETCHABLE MEMORY BASE ADDRESS REGISTER i OFFSET 24h

BIT FUNCTION TYPE | DESCRIPTION EEIIDZRCOM/ DEFAULT
3:.0 64-bit addressing RO Read as 1h to indica6al-bit addressing No 1h
Defines the bottom address of an address range for the Bridge
determine when to forward memory read and write transactions
15:4 Prefetchable Memory RW from one interface tthe otherThe upper 12 bits correspond to Yes 000h
' Base Address [31:20] addres$it[31:20] and are writablélhe lower 20 bits are asmed
to be 0. The memory base register upper 32 bits contain the up
half of the base address

9.3.22 PREFETCHABLE MEMORY LIMIT ADDRESS REGISTER i OFFSET 24h

BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
19:16 | 64-bit addressing RO Read as lhotindicate64-bit addressing No 1h
Defines the top address of an address range for the Bridge to
Memory Limit determine when to forward_memory transactionmfpne interface
31:20 Address [31:20] RW to the otherThe upper 12 bits correspond to addteg{81:20] and Yes 000h
' are writableThe lower 20 bits corresponding to addre#gl 9:0]
are assumed to be FFFEFh

9.3.23 PREFETCHABLE MEMORY BASE ADDRESS UPPER 32-BITS REGISTER i

OFFSET 28h
BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
. Prefetchabléviemory Defines the upper 3Bits of a 64bit bottom address of an address|
310 Base Address, Uppel RW range for the Bridge to determine when to forward memory read Yes 0000_0000h
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BIT

FUNCTION

TYPE

DESCRIPTION

EEPROM/

12C DEFAULT

32-hit[63:32]

and write transactions from one interface to the other.

9.3.24 PREFETCHABLE MEMORY LIMIT ADDRESS UPPER 32-BITS REGISTER T

OFFSET 2Ch
BIT FUNCTION TYPE DESCRIPTION EETZRCOM/ DEFAULT
Prefetchable Memory Defines the upper 3Rits of a 64bit top address of an address ran
31:0 | Limit Address, RW for the Bidge to determine when to forward memory read and Yes 0000_0000h
Upper 32bit[63:32] transactions from one interface to the other.
9.3.25 1/0 BASE ADDRESS UPPER 16-BITS REGISTER i OFFSET 30h
BIT FUNCTION TYPE DESCRIPTION EEFI’ZRCOM/ DEFAULT
Defines the upper 1bits of a 32bit bottom address of an address|
. I/O Base Address, . - ;
15:0 g RW range for the Bridge to determine when to forward I/O transactid Yes 0000_0000h
Upper 16bit[31:16] h
from one interface to the other
9.3.26 1I/O LIMIT ADDRESS UPPER 16-BITS REGISTER i OFFSET 30h
BIT FUNCTION TYPE DESCRIPTION EEFI’ZRCOM/ DEFAULT
/O Limit Address Defines the upper 1bits of a 32bit top address of an address ran|
31:16 P! RW for the Bridge to determine when to forward I/O transactions fro Yes 0000_0000h
Upper 16bit[31:16] .
one interface to the agh.
9.3.27 CAPABILITY POINTER REGISTER T OFFSET 34h
BIT FUNCTION TYPE DESCRIPTION EETZRCOM/ DEFAULT
7:0 Capability Pointer RO Pointer points tdirst PCI capability structure. Yes 40h
9.3.28 INTERRUPT LINE REGISTER T OFFSET 3Ch
BIT FUNCTION TYPE DESCRIPTION EETZRCOM/ DEFAULT
7:0 Interrupt Line RW _The interrupt line register communicates interrupt line routing Yes 00h
information.
9.3.29 INTERRUPT PIN REGISTER i OFFSET 3Ch
BIT FUNCTION TYPE DESCRIPTION EETSCOM/ DEFAULT
The Switchimplemens$ INTA virtual wire interrupt signad to
represenhot-plug evens at downstream past
15:8 | Interrupt Pin RO Yes 822 ;8: ngn
Ob: disable INTA
1b: enable INTA
9.3.30 BRIDGE CONTROL REGISTER i OFFSET 3Ch
BIT | FUNCTION TYPE | DESCRIPTION FEPROM | pEFAULT
Parity Error Ob: Ignore Poisoned TLPs on the secondary interface
16 Y RW 1b: Enable the Poisoned TLPs reporting and detection on the Yes 0
Response .
secondary interface
17 S SERR#Enable RW Ob: Disables the forwarding of EER_COR, ERR_NONFATAL ar Yes 0
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BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
ERR_FATAL from secondary to primary interface
1b: Enables the forwarding of EER_COR, ERR_NONFATAL an
ERR_FATAL from secondary to primary interface
Ob: Forwards downstream all I/O addresses in the address rang
defined by the 1/0O Base, I/Oa8e, and Limit registers
1b: Forwards upstream all I/O addresses in the address range
18 ISA Enable RW defined by the I/O Base and Limit registers that are in the fir Yes 0
64KB of PCI I/O address space (top 768 bytes of each 1KB
block)
Ob: Ignores acas to the VGA memory or 10 address range
1b: Forwards transactions targeted at the VGA memory or 10
address range
19 VGA Enable RW Yes 0
VGA memory range starts from 000A 0000h to 000B FFFFh
VGA IO addresses are in the first 64KB of IO address space.
AD [9:0] is in the rangesE0 to 3BBh and 3COh to 3DFh
. Ob: Executes 10it address decoding on VGA I/O accesses
20 VGA 16-bit Decode RW 1b: Executes 18it address decoding on VGA I/O accesses Yes 0
21 Master Abort Mode RsvdP | Not support No
0b: Does not trigger a hot reset on the corresponding PCI Expre
Port
1b: Triggers a hot reset on the corresponding PCI Express Port
22 Secondary Bus Rese RW At the downstream port, it asserts PORT_RST# to the attached Yes 0
downstream device.
At the upstream port, it asserts the PORSTR at all the
downstream ports.
Fast Backio-Back
23 Enable RsvdP | Not support No 0
Primary Master
24 Timeout RsvdP | Not support No 0
25 S_econdary Master RsvdP | Not support No 0
Timeout
Master Timeout
26 Status RsvdP | Not support No 0
Discad Timer
27 SERR#Enable RsvdP | Not support No 0
31:28 | Reserved RsvdP | Not support No Oh
9.3.31 POWER MANAGEMENT CAPABILITIES REGISTER 1 OFFSET 40h
BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
7:0 Enham_:gd RO Regd a®lhto indicate thathis is power managemewtpability Yes o1h
Capabilities ID register
15:8 | Next Item Pointer RO Point to next capability structure. Yes 48h
. Power Management Read as 0llb to indicate the device is compliant to Revisio? df.
18:16 Revision RO PCI Power Management Intiaice Specifications. No 011b
19 PME# Clock RO Does not apply to PCI Expresdust be hardwired t0. No 0
20 Reserved RsvdP | Not support No 0
Device specific Read a®)bto indicateSwitch does not have device specific
21 T RO Lo ) Yes 0
Initialization initialization requirements.
24:22 | AUX Current RO Reset td). Yes 000b
o5 D1 Power State RO Read a®)bto indicateSwitch doesNot supporthe D1 power Yes 0
Support management state.
26 D2 Power State RO Read a®)bto indicateSwitch doesNot suppat the D2 power Yes 0
Support management state.
. Read ad.9hto indicateSwitch supports the forwarding of PME#
31:27 | PME# Support RO message in DO, D3 and D4 states. Yes 19h
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9.3.32 POWER MANAGEMENT DATA REGISTER i OFFSET 44h

BIT | FUNCTION TYPE | DESCRIPTION EEPROW | pEFAULT
Indicates the current power state of the Switch. Writing a value
DO when the previous state was D3 cause a hot reset without
asserting DWNRST_L.
1:0 Power State RW 00b: DO state Yes 00b
01b: D1 state
10b: D2 state
11b: D3 hot state
2 Reserved RsvdP | Not support No 0
When set, this bit indicates that device transitioning from D3hot
3 No_Soft_Reset RO DO does not perform an internal reset. When clear, an internal r Yes 1
is performed when power statansitsfrom D3hot to DO.
74 Reserved RsvdP | Not support No Oh
8 PME# Enable RW When assertedhe Switch will generate the PME#essage Yes 0
Select data registers.
12:9 | Data Select RW Yes Oh
RW if offset4C4h[9]=1 and RO ifoffset4C4h[9]=0.
14:13 | Data Scale RO Reset td)0b. No 00b
15 PME Status RW1C | Read a®bas the PME# message is not implemented. Yes 0
9.3.33 PPB SUPPORT EXTENSIONS REGISTER i OFFSET 44h
BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
21:16 | Reserved RsvdP | Not support No 00h
B2 B3 S tf
22 - tpport for RsvdP | Not support No 0
D3nor
Bus Power / Clock
23 Control Enable RsvdP | Not support No 0
9.3.34 DATA REGISTERT OFFSET 44h
BIT FUNCTION TYPE DESCRIPTION EETZRCOM/ DEFAULT
31:24 | Data Register RO DataRegister. Yes 00h
9.3.35 MSI CAPABILITIES REGISTER T OFFSET 48h
BIT FUNCTION TYPE | DESCRIPTION EETZRCOM/ DEFAULT
. Enhanced Read a®)5hto indicate that this is message signal interrupt
7:0 Capabilities ID RO capability register No 05h
15:8 Next ltem Paiter RO Pointer points tmext PCI capability structure. Yes 68h
Ob: The function is prohibited from using MSI to request service
16 MSI Enable RW 1b: The function is permitted to use MSI to request service and Yes 0
prohibited from using its INTX # pin
19:17 I(\:A;J‘Ijtg)tl)?eMessage RO Indicate the number of requested vectors. Yes 011b
22:20 Multiple Message RW Software writes to this field to indicate the number of allocated Yes 000b
Enable vectors (equal to or less than the number of requested vectors.),
. Ob: The function is not capable of generating eb@4message
23 Sg—b;tblag:idress RO address Yes 1b
p 1b: The function is capable of gerating a 64bit message address
24 Prevector Masking RO 1b: the function supports MSI prectormasking. Yes 1b
Capable 0b: the function does Not support MSI prector masking.
3125 | Reserved RO Not support No 00h
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