Bit Location

10:8

Register Description

Equalization bypass to highest rate Disable - ;& 0 B, ItLis 3R TESERS)IIZREAI8)% 21) | 2455
SN HEREIRERE, HPhIFEEIERENSE., BXFEMEE, 155 M Section
4.2.3,

UNER Equalization bypass to highest rate Supported IREH 1, MIZAIH RWS, BRIAEA 0b,
UNER Equalization bypass to highest rate Supported IRE8 0, N IPEZiEZELZ /I 0b,

No Equalization Needed Disable - 5 0 BY, SS1FZinIEREAFENE, & 107, indw
TRLIERCRENE, BXIFMER, 155 Section 4.2.3,

UNER No Equalization Needed Supported IRE& 9 1, WHZ{Z9 RWS, BAIAER ob,

U5 No Equalization Needed Supported iI2E5 0, NSIFEZIfEZELE S Ob,

Modified TS Usage Mode Selected - 1ZFERIER F—RPEREIF LO LTSSMIRTSHT, Lt T iiFim
(& {E R Usage Mode, BFRIEMEE, 1520 Section 4.2.4.2,

WNRIEFEAETRASTIFAY Usage Mode (B, SKBXHY Modified TS Usage Mode Supported J90)
MITAREN.

P ZFER P RFE BT UIEREE 0 0b,  QNSRME— 745AY Usage Mode /2 PCI Express,
M FIFIEZFEREZELSE] 000b,

TiifimORsCItb =R, LS, tE=E&A RevdP,
ZHAESS 000b,

Attributes

RWS/RO

RWS/RO

RWS/RO/RsvdP

7.7.6.4  32.0 GT/s Status Register (Offset 0Ch)

Link Equalization Request 32.0 GT/s
Modified TS Received

Transmitter Precoding On
it Transmitter Precode Request
---------------------------- No Equalization Needed Received

Figure 7-91 32.0 GT/s Status Register

i - Equalization 32.0 GT/s Complete

‘--- Equalization 32.0 GT/s Phase 1 Successful
Equalization 32.0 GT/s Phase 2 Successful
Equalization 32.0 GT/s Phase 3 Successful

Received Enhanced Link Behavior Control

Bit Location

Register Description

Equalization 32.0 GT/s Complete - & 1 Y, 1Z{UZ7x 32.0 GT/s KIXZEIENIFZETHL., Section
4.2.6.4.2 It T RIEESSISEEREUNMONSE2EZIRE N 1b ANFHER.

Attributes

ROS/Rsvdz
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7:6

ZAAIBRIAES Oob,
39 Multi-Function Upstream Port, #A5R4E Function 0 ASCIRILEVAE(Z, MEEAE Function &1

SIS Rsvdz,

Equalization 32.0 GT/s Phase 1 Successful - 2R &9 1b AY, 1Z{7ZF/s 32.0 GT/s AixzatdEnd
F2HY Phase 1 ERYINZERL. Section 4.2.6.4.2 12 T AIX = I9ESRRUR N EEBZ IR E N
1b FFRER,

ZAAIBRIAEDS Oob,
39 Multi-Function Upstream Port, #A5R4E Function 0 SASCIRILEVAE(Z, MEEAE Function &1

SIS Rsvdz,

Equalization 32.0 GT/s Phase 2 Successful - 2R &9 1b AY, 1%/ 32.0 GT/s AixzataEnd
F2HY Phase 2 ERYINZERL. Section 4.2.6.4.2 1Rt T AIXZI9ESRRUN N EEBZ IR E SN
1b FIFREE,

ZAAIBRIAES Oob,
39 Multi-Function Upstream Port, #A5R4E Function 0 AT EVAE(Z, MEEAE Function &1

SIS Rsvdz,

Equalization 32.0 GT/s Phase 3 Successful - 2R &9 1b AY, 1%/ 32.0 GT/s AixzatdEnd
F2HY Phase 3 ERYINZERL. Section 4.2.6.4.2 12t T AIX = I9ESRRUNR N EEBZIRE SN
1b FFRER,

ZAAIBRIAES ob,

39 Multi-Function Upstream Port, #A5R4E Function 0 SASCIRILEVAE(Z, MEEAE Function &1
SCINA Rsvdz,

Link Equalization Request 32.0 GT/s - Z{ZFIEHE 1, LUBKHER_FH1T 32.0 GT/s §£E81Y
ENdiE., BXEMES, B2 Section 4.2.3 F] Section 4.2.6.4.2,

ZAAIBRIAEDS Oob,

39 Multi-Function Upstream Port, #A5R4E Function 0 SRSCIRILEVAE(Z, MEEAE Function &1
SCINA Rsvdz,

Modified TS Received - Z15RE 1, NI Received Modified TS Data 1 Register ] Received Modified
TS Data 2 Register BEEENIEIE.

LGERBF RS, 1ZAEE, HEUE Modified TS1/TS2 Ordered Set B, 1ZZ& 1 (Section

42.6.33) , BRIAEN Ob,

Received Enhanced Link Behavior Control - 1ZFEZE 1T Polling 3% Configuration A7 FERHTIL
ZUAY 751 2% TS2 AY Enhanced Link Behavior Control ZERHIE, £ 00 Section 4.2.4.1, Table 4-6 F]
Table 4-7,

7£ DL_Down RS FESE 0,

ROS/Rsvdz

ROS/Rsvdz

ROS/Rsvdz

RW1CS/RsvdZ

RO

RO
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ERAES 00b,

8 Transmitter Precoding On - ZFERIENEW H REEKIZ AL S Precoding . £ Section RO
4.2.2.5, 1 DL_Down JRSILFERE 0.
ZRAER Ob,
9 Transmitter Precode Request - [¥E& 9 1 B, IGOEEIIEIE] Recovery.Speed RS2 I RO
TEAIERY TS1/TS2 H3E Transmitter Precode Request FEZ & 1 SEIEK & I1XE5{F A Precoding
(Section 4.2.2.5)
FINBRESET IR,
10 No Equalization Needed Received - IR &/1 1 BF, IiKOEAZEILE! No Equalization Needed = RO
EZE 1 A9 Modified TS1/TS2, BAIZEWIZ! No Equalization Needed #ZmA3HY non-modified TS1/TS2
(tB7E Received Enhanced Link Behavior Control ZERHHIT TIRE)
ZRAER Ob,
7.7.6.5 Received Modified TS Data 1 Register (Offset 10h)
%2517 283~ Modified TS1/T52 Ordered Set FIZUTHIE (Table 4-8) |
9NER PCl Express (Usage Mode 0) 2imIFAIME—IR, UiSiPEiZE7aSiE1%ELE] 0000 0000h,
Received Modified TS Vendor ID B
N N [N S I Y I N I Y | N N I N [ I I I | 1 1
L1 L1 L
; ----Received Modified TS Usage Mode
R Received Modified TS Information 1
Figure 7-92 Received Modified TS Data 1 Register
Bit Location Register Description Attributes
2:0 Received Modified TS Usage Mode - 3158 Modified TS Received & 1, Mt = E&ZE X Modified RO
TS1/TS2 Ordered Set 1 Modified TS Usage FFEZ = FH (Section 4.2.6.3.6) , #1158 Modified TS Received
50, MIE=FER{ES 000b,
TP ZF AR (FREAMUIRELE] 0b, ANSRME—S7HF PCl Express (Usage Mode 0) , M5
ZFERIEIELRE 000b,
ERAE 000b,
15:3 Received Modified TS Information 1 - {15 Modified TS Received & 1, NIt =EZ 3R/~ Modified RO

TS1/TS2 Ordered Set B9 Modified TS Information 1 ZERAYE (Section 4.2.6.3.6) , AN Modified TS
Received i5 0, ItH=EZ{&9 0 0000 0000 0000b,

15:8 {UXI Rz Symbol 9 A9{E,

{37 7:3 IR Symbol 8 A9 Bit 7:3,
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UNERME—374%F PCI Express (Usage Mode 0) , MSSiFiSizFERIEZESE] 0 0000 0000 0000b,
2% \{E:/9 0 0000 0000 0000b,
31:16 Received Modified TS Vendor ID - Z[158 Modified TS Received & 1, NJItt=FEZFRR Modified TS1/TS2 RO

Ordered Set HY Training Set Message Vendor ID B} Alternate Protocol Vendor ID Z2EZHAI{E (Section
4.2.6.3.6) , YIS Modified TS Received ;5 0, MILZERE2; 0000h,

15:8 XJZ Symbol 11 AYE,
7:0 3FRZ Symbol 10 HY(E.
UNERME—73F PCl Express (Usage Mode 0) , NS 1PEiZFERFEIZEZE! 0000h,

ZLA{EJD 0000h,

7.7.6.6 Received Modified TS Data 2 Register (Offset 14h)

Z 172257 Modified TS1/TS2 #9 Symbol 12 & 14 FHJ{E (Table 4-8) .

WISR 74 Modified TS Usage Mode 1 Supported - Training Set Message F[1 Modified TS Usage Mode 2 Supported - Alternate Protocol &[
70, NRrEzSFasiEEZE] 0000 0000h,

RsvdP Received Modified TS Information 2
AN N YT YT T T N T T T A N N N M N Y N O

------------------------------------------------------------------- Alternate Protocol Negotiation Status

Figure 7-93 Received Modified TS Data 2 Register

Bit Location Register Description Attributes

23:0 Alternate Protocol Negotiation Status - 2158 Modified TS Received B 1, NI =FERFERIZEWEIRY RO
Modified TS1/TS2 Ordered Set B9 Modified TS Information 2 ZERHI{E (Section 4.2.6.3.6) , W&
Modified TS Received ;5 0, MILLFER(EJ9 00 0000h,

23:16 XJiZ Symbol 14 AY{E.
16:8 XTI Symbol 13 H9{E,
7:0 X$RZ Symbol 12 A&,

WNERME—SZ3F PCl Express (Usage Mode 0) , NIFASIFISIZFERAEIZELLE] 00 0000h,

ZXIAMEJ 00 0000h,
25:24 Received Modified TS Information 2 - X7x Alternate Protocol Negotiation RS, mA39: RO

00b  ~IZ#F Alternate Protocol Negotiation - Modified TS Usage Mode 2 Supported - Alternate

Protocol j& 0,

01lb  Alternate Protocol Negotiation #Z2F3 - XY LTSSM YK, Modified TS Usage Mode 2
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Supported - Alternate Protocol & 1 {E:2 Modified TS Usage Mode Selected ~&TF 2,

10b  Alternate Protocol Negotiation £ - =iz{#11T Alternate Protocol Negotiation, {BFf3E
HERE R EBSZ +F Alternate Protocol Negotiation,

11b  Alternate Protocol Negotiation BT - PEIE MR F— 1 TZ MY, Downstream Port
EREEA—NMER,

WNRiZ=FERE 1, M Alternate Protocol Negotiation FIN5E . WA 0, M Alternate Protocol
Negotiation R A I 52 k. W5 Modified TS Usage Mode 1 Supported - Training Set Message #[]
Modified TS Usage Mode 2 Supported - Alternate Protocol &5 0, M4 S 1728 iEE4:2! 0000
0000h,

W1ER Modified TS Usage Mode 2 Supported - Alternate Protocol ;& 0, NNZ{FEIELZLZE Ob,
UNER Modified TS Usage Mode Selected 1~&F 2, MILtkA{ESS ob,
ZAUAE Detect LTSSM IRZSAIHESS 0,

EIAES ob,

7.7.6.7 Transmitted Modified TS Data 1 Register (Offset 18h)

% Z 1782557 Modified TS1/TS2 Ordered Set FHZUHIE (Table 4-8)

UNER PCI Express (Usage Mode 0) 2wk [ISZiFAIME—IR, M iFEZEFEsEIEZE] 0000 0000h,

AN T T N T Y N T T T [ N N N AN N T IO
—
i “---Transmitted Modified TS Usage Mode
—————————————————————————— Transmitted Modified TS Information 1
Transmitted Modified TS Vendor ID

Figure 7-94 Transmitted Modified TS Data 1 Register

Bit Location

2:0

15:3

Register Description

Transmitted Modified TS Usage Mode - 3152 Modified TS Received & 1, M It FERERE
Configuration.Complete LTSSM YA7Z& (Section 4.2.6.3.6) A& 1XHY Modified TS2 Ordered Set #1AY
Modified TS Usage FERAY(E,

TP ZFER P RFEBIMUIBELE] 0b, NRME—7HF PCl Express (Usage Mode 0) , MIFSIFHE
ZFERIRZELSE 000b,

FMAEDD 000D,
Transmitted Modified TS Information 1 - %[5 Modified TS Received B 1, NIt FEERE

Configuration.Complete LTSSM YA (Section 4.2.6.3.6) A& 1%XHY Modified TS2 Ordered Set #1RY
Modified TS Information 1 FEZAYE,

Attributes

RO

RO
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15:8 XJ[ Symbol 9 HIE,
7:3 3R Symbol 8 HY Bit 7:3,
UNERME—S733F PCl Express (Usage Mode 0) , UFiFEZFERTEIZELEE! 0 0000 0000 0000b,
2% \{E:/9 0 0000 0000 0000b,
31:16 Transmitted Modified TS Vendor ID - 01 & Modified TS Received B 1, NIt F B EXRFE RO

Configuration.Complete LTSSM JAZSHAIE) A&1XHY Modified TS2 Ordered Set A9 Training Set Message
Vendor ID B} Alternate Protocol Vendor ID ZEZAI{E (Section 4.2.6.3.6) .

15:8 XJZ Symbol 11 AYE,
7:0 3FRZ Symbol 10 HY(E.
UNERME—73F PCl Express (Usage Mode 0) , NS 1PEiZFERTEIZEZE! 0000h,

ZLA{EJD 0000h,

7.7.6.8 Transmitted Modified TS Data 2 Register (Offset 1Ch)

ZZ 172257 Modified TS1/TS2 {9 Symbol 12 & 14 F{J{E (Table 4-8) .

WISR 74 Modified TS Usage Mode 1 Supported - Training Set Message F[1 Modified TS Usage Mode 2 Supported - Alternate Protocol &
0, NRPEzSFasiEEZE] 0000 0000h,

31 26|25 24{23

RsvdP Transmitted Modified TS Information 2
N YT YT T T Y T T YN T T T T MY O T T O T I

S ik ik e S S e Alternate Protocol Negotiation Status

Figure 7-95 Transmitted Modified TS Data 2 Register

Bit Location Register Description Attributes

23:0 Alternate Protocol Negotiation Status - %1 58 Modified TS Received BB 1, NIt FEREXRTE RO
Configuration.Complete LTSSM 4K 7 BB [8] & 1% Y Modified TS1/TS2 Ordered Set HY Modified TS
Information 2 FERAYE (Section 4.2.6.3.6) .

23:16 XJiZ Symbol 14 AY{E.
16:8 XTI Symbol 13 H9{E,
7:0 XIRZ Symbol 12 AYEL,

WNERME—SZ3F PCl Express (Usage Mode 0) , NSRS IZFERAEIELLE] 00 0000h,

ZXIAMEJ 00 0000h,
25:24 Transmitted Modified TS Information 2 - ZX71x Alternate Protocol Negotiation RS, mAZ/9: RO

00b  ~IZ#F Alternate Protocol Negotiation - Modified TS Usage Mode 2 Supported - Alternate
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Protocol j& 0,

01lb  Alternate Protocol Negotiation #ZEF3 - XJAY LTSSM YK, Modified TS Usage Mode 2
Supported - Alternate Protocol & 1 {E:2 Modified TS Usage Mode Selected ~&TF 2,

10b  Alternate Protocol Negotiation £ - =ix{ 11T Alternate Protocol Negotiation, {BFf3E
HERE R EBSZ +F Alternate Protocol Negotiation,

11b  Alternate Protocol Negotiation BT - PEE MR F— 1 TZ MY, Downstream Port
EREEA—NMER,

WNSRiZ=FERE 1, M Alternate Protocol Negotiation FIN5E R, WA 0, W Alternate Protocol
Negotiation R A I 5E k. W5 Modified TS Usage Mode 1 Supported - Training Set Message #[]
Modified TS Usage Mode 2 Supported - Alternate Protocol & 0, M4 S 1728 iEE4:2! 0000
0000h,

W1ER Modified TS Usage Mode 2 Supported - Alternate Protocol ;& 0, NNZ{FEIELZLZE Ob,
YNER Modified TS Usage Mode Selected 1~&F 2, MILtkA{ESS ob,
IZNITE Detect LTSSM IRZSATHSS 0,

BIAES ob,

7.7.6.9 32.0 GT/s Lane Equalization Control Register (Offset 20h)

Lane Equalization Control Register B per-Lane 32.0 GT/s I T ERIIZEIFERARM., ©HESZE/DH Maximum Link Width (520

Section 7.5.3.6 3% Section 7.9.9.2) EMAY Lane #1M5EE, WLAZEAS DW AIESCHL (Fg0, 205R Maximum Link Width 25 x1, R

HFrBAEE 4 1D Lane B95H, M lane 1, 2 13 AUKEREN) , FEFKIE Maximum Link Width 20{0], ZZFJLARE 32
M5H. #BE Maximum Link Width B95 BRYER T~ HBER.

FNEBEYE AT Lane number FIZKIARY Lane (B, 1ZZAIA Lane number X3 TEHERS)IZRERIE) & 4ERY Link width # Lane reversal
negotiation =2 AY,

E Ems Downstream Port 32.0 GT/s Transmitter Preset
Hommmmmmm oo Upstream Port 32.0 GT/s Transmitter Preset

Figure 7-96 32.0 GT/s Lane Equalization Control Register Entry

Bit Location Register Description Attributes

3:0 Downstream Port 32.0 GT/s Transmitter Preset - =i [1{E9 Downstream Port JafTHY, LHiwO HwiInit/RsvdZ
FBTF 32.0 GT/s 1918A0AIXEE Preset . Him[{ED Upstream Port I517HY, BRBIFER, &
KFAER, 152U Chapter 8, FERIRIDTE Section 4.2.3.2 FXEN,,

39 Upstream Port, 458 Crosslink Supported 79 Ob, RtL=2EE A RsvdP, B, LE=FEZ T Hwinit,
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21, Section 7.5.3.18,

ZOAER 11110,

7:4 Upstream Port 32.0 GT/s Transmitter Preset - 1ZFER B S7E 32.0 GT/s 5L I9EHE 8 AiXak i Hwlnit/RsvdZ
WAYRIXES Preset B, FERAXUT:

Operating Port Crosslink Usage

Direction Support
A Downstream Any IR PERR IO HAE1TAB % Lane L &IXRVE,
Port

=B Hwinit B,

B Upstream Port 0b ZERBTENAZE. RN T iEEISEEREINE
%HY Lane E3EFRAYE,
FERE RO B,
FE: B crosslink BY, BR C (0F) &EA, F
BIUIHEERRYEEXT AT I, St A e At—iT
B BISRIREUEE.

C  Upstream Port 1b HBIAYREREIIE A ERS A INZFER.. NRERM

R e 7 TRmAS R, WSERZT
BRE, NMERBRA (L&) .

FELN Hwinit B4,
BFFMEE., 52 section 4.2.3 F Chapter 8, FER4RADLE Section 4.2.3.2 FEN,

ZRIAE 1111b,

7.7.7 Lane Margining at the Receiver Extended Capability

LTS W/ 5CH Lane Margining at the Receiver Extended Capability structure
®  Downstream Port fY Function, H Supported Link Speeds Vector FEEFR 5245 16.0 GT/s S SIS IRIEE,

®  Upstream Port A9 single-Function Device A9 Function, E Supported Link Speeds Vector FEEFRINS 155 16.0 GT/s BB = HISEIRER
J_‘g_o

® 5 Upstream Port XBXAY Multi-Function Device B Function 0 ({X Function 0) , E Supported Link Speeds Vector SRR
£5 16.0 GT/s IRESAIHEIRERE,

Figure 7-97 £7x & Margining Extended Capability B975/8, Lt Capability 8,5 —3XJ per-Port {728, SAGR=—4H per-Lane Z1FEE,

B Lane BISZE £ Maximum Link Width }JRE (Section 7.5.3.6 BF Section 7.9.9.2) , JC1& Maximum Link Width 20{d], &Z1F
32 NEB. #BH Maximum Link Width F95& BRYEES TN,

Lanede 2B 5% Lane BIE, Lane FRS{EFABAIAAT Lane number, EITT45E 88| 2RERE) & 4=HY Link width 1 Lane reversal
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AR,

31[30}.29ps[),’fj'zu[;2%]24[23}2.2121[zojul[m[l?]lb[]a[ijﬂulu|m] 9|8 I 7]6]|5]4a]3]2]1]0

1 1 1 1 | 1 1

PCI Express Exte

1 1 1 1 | 1

nded Capability Header
] ] ]

1 1 1 1 1 1

Margining Port Status Register
]

Margining Port Capabilities Register
TN N TN A N NN N SN S N N N |

Margining Lane Status: Lane 0
I N R T N M |

Margining Lane Control: Lane 0
T R T N N |

Margining Lane Status:
I T T N N |

Lane 1 (Optional)
T T R T

Margining Lane Control: Lane 1 (Optional)
I ]

1 1 1 1 1 1 | | 1 1 1

Margining Lane Status:
L1 L1

Lane 2 (Optional)
I T

Margining Lane Control: Lane 2 (Optional)
T TR R N N N T M Y S R A

Margining Lane Status:
T T S

Lane 3 (Optional)
T I R T

Margining Lane Control: Lane 3 (Optional)
I T T T T T sl T

Margining Lane Status:
1 1 1 | | | 1

Lane 4 (Optional)
1 1 1 1 1 1

Margining Lane Control: Lane 4 (Optional)
|

1 1 1 | 1 1 1 L 1 | | | 1

Margining Lane Status:
I I S M B

Lane 5 (Optional)
T T T R

Margining Lane Control: Lane 5 (Optional)
I T T T T T

Margining Lane Status:
TN N Y O O N |

Lane 6 (Optional)
I N N N B |

Margining Lane Control: Lane 6 (Optional)
Ll I T N I N N

Margining Lane Status:
T TR T N R N

Lane 7 (Optional)
T T N T T

Margining Lane Control: Lane 7 (Optional)
N T T N T T T sl T M T

Margining Lane Status:
I T N N N |

Lane 8 (Optional)
TR N T

]
Margining Lane Control: Lane 8
L1111

Margining Lane Status:
]

Lane 9 (Optional)
L 111

(

(Optional)
Lo

(

Margining Lane Control: Lane 9 (Optional)
T TN T A Y Y N T S s M T

Margining Lane Status:
1 | 1

Lane 10 (Optional)
1 1 1 L 1

Margining Lane Control: Lane 10 (Optional)
1 L 1 1 1 1 1 1 L 1 1 1 1

Margining Lane Status:
TN TR T T N N

Lane 11 (Optional)
L1 L1 1

Margining Lane Control: Lane 11 (Optional)
I T RN T Y TN T T T T T |

Margining Lane Status:
T TR T T T

Lane 12 (Optional)
L1 L1

Margining Lane Control: Lane 12 (Optional)
I T N T T T T T R

Margining Lane Status:
1 1 1 | | | |

Lane 13 (Optional)
1 1 1 1 1

Margining Lane Control: Lane 13 (Optional)
1 | | | | 1 1 1 | | | | |

Margining Lane Status:
I TR N T N N |

Lane 14 (Optional)
L1 L1 1

Margining Lane Control: Lane 14 (Optional)
T N T N N TN NN TN R T N

Margining Lane Status:
1

1 l L L1 1

Lane 15 (Optional)
11 L1

Margining Lane Control: Lane 15 (Optional)
L1 L

1 | 1 1 1 1 L 1 1 1

Margining Lane Status:
TN TR T T N T

Lane 16 (Optional)
11 L1 1

Margining Lane Control: Lane 16 (Optional)
I N T TN T Y TN M T T T Y

Margining Lane Status:
T T A T

Lane 17 (Optional)
| 1 1 1 1

Margining Lane Control: Lane 17 (Optional)
1 | 1 1 | 1 1 1 | 1 1 | 1

Margining Lane Status:
T TR T A N

Lane 18 (Optional)
T 111

Margining Lane Control: Lane 18 (Optional)
T DN TN N N RN NN N N TN N N |

Margining Lane Status:
1 1 1 1 1 | 1

1 1 L 1 1

Margining Lane Control: Lane 19 (Optional)
1 | 1 | 1 1 1 |

1 1 L 1 1 1

Margining Lane Status:
I T T N T

Lane 20 (Optional)
11 L1

Margining Lane Control: Lane 20 (Optional)
I L1 1

1 l 1 1 1 1 1 l l

Margining Lane Status:
L1

Lane 21 (Optional)

1 1 | | |

Margining Lane Control: Lane 21 (Optional)
Ll Ll

Margining Lane Status:
| 1 1 | | | |

Lane 22 (Optional)

Margining Lane Control: Lane 22 (Optional)
1 | 1 1 | 1 1 1 | 1 1 | 1

Margining Lane Status:
I TR N T N N |

Lane 23 (Optional)
L1 L1 1

Margining Lane Control: Lane 23 (Optional)
L1 L1

1 | 1 1 1 L 1 1 1

Margining Lane Status:
] L1

Lane 24 (Optional)
L1 111

Margining Lane Control: Lane 24 (Optional)
I N T T T Y T T T T T

Margining Lane Status:
TN TR T T Y N

Lane 25 (Optional)
L1 L1 1

Margining Lane Control: Lane 25 (Optional)
I N T TN TN Y N AN T S T

Margining Lane Status:
T R T R T

Lane 26 (Optional)
L1 111

Margining Lane Control: Lane 26 (Optional)
T D R T N N T M Y S R R

Margining Lane Status:
TN TR T T N N

Lane 27 (Optional)
11 L1 1

Margining Lane Control: Lane 27 (Optional)
I DN T T N T TN T T Y

Margining Lane Status:
1 1 1 | | | |

Lane 28 (Optional)
1 1 1 1 1

Margining Lane Control: Lane 28 (Optional)
1 | 1 1 | 1 1 1 L 1 1 | 1 1

Margining Lane Status:
TN TR T T O N

1
(
1
(
1
(
1
(
1
(
1
(
1
(
1
(
1
(
1
Lane 19 (Optional)
1
(
1
(
1
(
1
(
1
(
1
(
1
(
1
(
1
(
1
(

Lane 29 (Optional)
T A

Margining Lane Control: Lane 29 (Optional)
! ]

1 L1 1 1 1 1 L 1 1 1 1

Margining Lane Status:
T TR T T N N |

Lane 30 (Optional)
TN TR I N

Margining Lane Control: Lane 30 (Optional)
Loy

Margining Lane Status:
(A T T N T

Lane 31 (Optional)
I S T T

Margining Lane Control: Lane 31 (Optional)
I DN T T N T T T T T
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Byte Offset
+000h
+004h
+008h
+00Ch
+010h
+014h
+018h
+01Ch
+020h
+024h
+028h
+02Ch
+030h
+034h
+038h
+03Ch
+040h
+044h
+048h
+04Ch
+050h
+054h
+058h
+05Ch
+060h
+064h
+068h
+06Ch
+070h
+074h
+078h
+07Ch
+080h
+084h



7.7.7.1 Lane Margining at the Receiver Extended Capability Header (Offset 00h)

Next Capability Offset

TN O Y N L1 AN T T Y Y IO B
e ————
i e PCI Express Extended Capability ID
e e R A e R S R e SR R S e Capability Version

Figure 7-98 Lane Margining at the Receiver Extended Capability Header

Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - 1Z=FERZ PCI-SIG EXHY ID =, BT BB RN RO
Eto
Physical Layer 16.0 GT/s Margining Extended Capability B9 PCI Express Extended Capability ID 4
0027h,
19:16 Capability Version - 1Z=FEZZ PCI-SIG TEMAINRAS, $57~ELINAY Capability structure HIRRZAN, RO
M FIZARARIHEE, #7009 1h,
31:20 Next Capability Offset - It ERHE7RET—1> PCl Express Extended Capability structure BIRTEE; RO
GNSRTE Capability FI5EEESZRPAFAEEBIN, TUJ9 000h,
7.7.7.2 Margining Port Capabilities Register (Offset 04h)
15 1|0
RsvdP
e e e e T I
- Margining uses Driver Software
Figure 7-99 Margining Port Capabilities Register
Bit Location Register Description Attributes
0 Margining uses Driver Software - J1RIEE N 1, R REMAERZRNIEFTFEBD LM T HwInit

Margining IX&, Margining Software Ready JE7RAIAT#IIAMLILER I, WNRBE 0, N Margining 755
ZREWNEFIIFRE, EXMERT, REMM Margining Software Ready HRiZEXAYE,

7.7.7.3 Margining Port Status Register (Offset 06h)

)
—
o

15

RsvdZ

—
- Margining Ready

T
. Margining Software Ready

Figure 7-100 Margining Port Status Register
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Bit Location Register Description Attributes

0 Margining Ready - ¥5§7x Margining IDBE(0RT /R IFES: margining command, RO

WNRZAL9 0, FFEFRE XAE@7/9, WX FAE(T Lane, Receiver Number, Margin Type, Usage Model
g} Margin Payload 5 N\ (Section 7.7.7.4) .

YNER Margining uses Driver Software I2& 9 1, MWAJRFE Margining Software Ready IR & 1 B 5EES
IZEE) 16.0 GT/s ZJ5, ANIETF 100 ms 3B Margining Ready 1IR& 4 1,

UNER Margining uses Driver Software IRE9 0, NWRIEEREII45E] 16.0 GT/s FAIRTF 100 ms 1
Margining Ready IRE 1,

FINERFET LAY,
1 Margining Software Ready - %158 Margining uses Driver Software I8 &4 1 iF, NWIZ{I& 1 FTR~FT RO
ERIGERIT 7 BTERIRL.

UNER Margining uses Driver Software IREA 1 50, MZZAVETHE. 1ZUAZNAMERSETSE
v,

7.7.7.4 Margining Lane Control Register (Offset 08h)

Margining Lane Control Register €355 Lane Margining FTaERUEHIFER,
%S 175 HIZ B ZE Maximum Link Width JR7E (Section 7.5.3.6) ,

BXRIFFRAFMER, 155U Section 4.2.7.2,

15 8| 7]6|5 3

Margin Payload
I T 1 | 1

i ----Receiver Number
' Margin Type
Usage Model
RsvdP

[¥]
o

Figure 7-101 Lane N: Margining Control Register Entry

Bit Location Register Description Attributes
2:0 Receiver Number - B XFHEE., 52N Section 8.4.4, RW
EXIAEYY 000b,

gNSRIw A DL_Down KT, NS ZFREENFIAME.

5:3 Margin Type - BXIFHSE., 152 Section 8.4.4, RW

BUAMEDD 111b,
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gNSRIw A DL_Down KT, NS IZFREENFIAME.

6 Usage Model - BX1FH(EE, 155 Section 8.4.4,

BUAEDS ob,

gNSRIwAZE DL_Down KT, N FREENINME

15:8 Margin Payload - BXIFMEE, 15200 Section 8.4.4,

4l Section 8.4.4 FMiA, ILt=FERAYES Margin Type FERES{FER,

ZAES 9Ch,

gNSRIwAZE A DL_Down AT, NI FREEIRIME

RW

RW

7.7.7.5 Margining Lane Status Register (Offset 0Ah)

Margining Lane Status 217 25H per-Lane margining FTEAVIRS TR, 12728 RISLH I Maximum Link Width ( Section

7.5.3.6 ) RE. BXRIFFRINFMEE, 1320 Section 4.2.7.2,

----Receiver Number Status
---- Margin Type Status

Usage Model Status

RsvdP

---- Margin Payload Status

Figure 7-102 Lane N: Margining Lane Status Register Entry

Bit Location

2:0

5:3

Register Description

Receiver Number Status - BXIFMEE, 1520 Section 8.4.4,

ZAEN 000D,

S3F Downstream Port, YNSRiIHKIATA DL_Down K7, W IUEIFEREENIAE.

Margin Type Status - G XIFHEE., 1520 Section 8.4.4,
ERAE 000b,

gNSRIw A DL_Down KT, NIIRSIE=REENFIAE.

Usage Model Status - B X1FH(EE., 1520 Section 8.4.4,
FAES Ob,
WNRIHOZT /9 DL_Down K7, ML FERES NEIME.

Attributes

RO

RO

RO
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15:8 Margin Payload Status - B XIFMEE, 152/ Section 8.4.4, RO
24 Margin Type ZRA3ERAL"No Command FS It R ABE N,
EIAEY 00h,

S3F Downstream Port, YNSRiIHKIATA DL_Down K7, WIS FEREENIAE.

7.7.8 ACS Extended Capability

ACS Extended Capability S2—IRA]1%INEE, nl RIS RAT5 T (Section 6.12) , I, Capability B] LATE Root Port, Switch Downstream
Port Bf, Multi-Function Device Function HR3CJl, PCI Express to PCI Bridge % Root Complex Event Collector FAA~BESLIIX S Capability,
Itt, Capability B A~TE Switch Upstream Port FASCHYL, [R3E1Z Switch Upstream Port 2—1 Multi-Function Device 449 Function,

31|30|29]28|27]26|25|24]| 23] 22]21|20| 19] 18] 17| 16| 15|14 13]12]11]10] 9 |8 | 7| 6| 5] 4| 3] 2] 1] 0| Byte Offset

PCI Express Extended Capability Header +000h

T T Y T Y T A T N N O O A
ACS Control Register ACS Capability Register +004h

T T T T N Y T T N T T A
Egress Control Vector (if required) +008h

T T Y T T T T T O Y |
(additional Egress Control Vector DWORDs if required) +00Ch

T T Y T T Y A I O M A

Figure 7-103 ACS Extended Capability

7.7.8.1 ACS Extended Capability Header (Offset 00h)

20[19 16|1
Next Capability Offset
N T TN N Y Y Y T N N O A
e e
| i PCl Express Extended Capability ID
e Capability Version
Figure 7-104 ACS Extended Capability Header
Bit Location Register Description Attributes
15:0 PCl Express Extended Capability ID - 1Z=FER2 PCI-SIG EX Y ID S, BTFEY EBINECHIME RN RO

ito

ACS Extended Capability B9 PCI Express Extended Capability ID J/J 000Dh,

19:16 Capability Version - 1ZFER2 PCI-SIG EXRIMRAS, 18/RSLHIAY Capability structure BIRRR, RO

ITZIRARINE, LA 1h,

31:20 Next Capability Offset - Itt=ERF57 <2 ~—> PCl Express Extended Capability structure F{RIE = ; RO
WNERTE Capability A95HZIFRFPAFAEMIN, N/ 000h,
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7.7.8.2  ACS Capability Register (Offset 04h)

ACS P2P Request Redirect

e
| il & i - ACS Source Validation
: i “--- ACS Translation Blocking
‘3 ; : ACS P2P Completion Redirect
; e ACS Upstream Forwarding
3 ey ACS P2P Egress Control
1} ACS Direct Translated P2P
ACS Enhanced Capability

s Egress Control Vector Size

Figure 7-105 ACS Capability Register

Bit Location

Register Description

ACS Source Validation - Root Port F1] Switch Downstream Port WZJRELTR; BNARRELZLZE 0b, 4N
B 1b, MIFETRIZBHESCI T ACS Source Validation,

ACS Translation Blocking - Root Port §[] Switch Downstream Port 4RSI S NATRRIELLZ Ob,
R 1b, WEFRTZLBHESLEL Y ACS Translation Blocking,

ACS P2P Request Redirect - 735 5E A Root Port 1T 22X £218{5HY Root Port WAZESCIT; Switch
Downstream Port WAJRELIN ; ST 3F S ES Function T 523 5238 {SHY Multi-Function Device Function
WL, BN EELZE Ob, R 1b, NFRRAMHSLIN T ACS P2P Request Redirect,

ACS P2P Completion Redirect - T 215 ACS P2P Request Redirect A Function #RAEESLIN; M4
IREELZ Ob,  WNHRA 1b, NFRREMHSLIL T ACS P2P Completion Redirect,

ACS Upstream Forwarding - %158 RC S2$3F Redirected Request Validation, N RootPort 2ZECIN;
Switch Downstream Port WAZRSEH],; BHNARBEIELZE ob, R 1b, MFEREBHELEL T ACS

Upstream Forwarding,

ACS P2P Egress Control - Root Port. Switch Downstream Port ] Multi-Function Device Function BJ5&
SCHR; BN IURELZE 0b, NS 1b, WIZR/REEASCIL T ACS P2P Egress Control,

ACS Direct Translated P2P - XJ 3245 ATS IhaEF BRI IF S E At Root Port BIXTFIB{EHI Root
Port, W FHESLIIAY; Switch Downstream Port W/RSCIL; 733 ATS TNEEFFSEL Function [BRTSZ
FFITEE(SAY Multi-Function Device Function EESCHL; BN UEELZE 0b, SRS 16, N
FNZARHEEHT ACS Direct Translated P2P,

ACS Enhanced Capability - 32 3%F ACS Enhanced Capability /179 Root Port #[1 Switch Downstream
Port WJRSLHNILL Capability,

MRREN 1, WFRRZEHSHFATMER—FMLH

Attributes

RO

RO

RO

RO

RO

RO

RO

RO

637



®  ACS /0O Request Blocking
[ ] ACS DSP Memory Target Access
[ ] ACS USP Memory Target Access

®  ACS Unclaimed Request Redirect

15:8 Egress Control Vector Size - #®f3 01h-FFh Z27x Egress Control Vector F{EFRAILLAE(EL, ZmA% 00h HwInit
FfEFR 256 U,
UNER ACS P2P Egress Control 3 0b, NIZRTEN. size FERRUE, FFEAEESLIN Egress Control Vector
Register,
7.7.8.3 ACS Control Register (Offset 06h)
15 13]12|11 10|9 8|7|6|5]|4
RsvdP
e
i i i -ACS Source Validation Enable
i *--- ACS Translation Blocking Enable
E : ACS P2P Request Redirect Enable
| | ACS P2P Completion Redirect Enable
L | ACS Upstream Forwarding Enable
! ! bammmmm e ACS P2P Egress Control Enable
: ' ACS Direct Translated P2P Enable
i i ACS 1/0 Request Blocking Enable
E e ACS DSP Memory Target Access Control
b ACS USP Memory Target Access Control
ACS Unclaimed Request Redirect Control
Figure 7-106 ACS Control Register
Bit Location Register Description Attributes
0 ACS Source Validation Enable - I¥E& 4 1 BF, fB{FIEIRIE secondary/subordinate Bus Number M - RW
F7EKAT Requester ID 3G1IE Bus Number,
ZABIBIAES Ob,  NERZRECHN ACS Source Validation IH8E, MMAIIEIELZZE Ob,
1 ACS Translation Blocking Enable - 184 1 8, B{4IEFELE Address Type (AT) FERFIRE NI RW
{BHIFFE Upstream Memory Request,
ZIAIEMAE S 0b, UISRASCIN ACS Translation Blocking THEE, MIMAARIELZLZE Ob,
2 ACS P2P Request Redirect Enable - 5% ACS P2P Egress Control ] ACS Direct Translated P2P #1!, RW

HER OB ESREEOE L (Section 6.12.3) , &TE, XJF Downstream Port, Lt
{S71{¥ & BB F 23X Downstream Port Y Upstream Request, EFEKHEZEENEIRE2—1

Downstream Port,

ZAIIBRIAE Ob,  HNERSRSCHN ACS P2P Request Redirect JIRE, NIWAREEELLZ Ob,
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9:8

11:10

ACS P2P Completion Redirect Enable - FER{AaIHTEXIE Completion EE@EI_LHE;, ([UERF
Relaxed Ordering Attribute ;& 0 B9 Completion,

ZIAVBRMAE Ob,  WNERSRSCHN ACS P2P Completion Redirect THBE, MAJREERZELZLZ Ob,
ACS Upstream Forwarding Enable - 1259 1 BF, HPEEIRWRIROFREIEKek5enk TLP #8445

5, XEABRETTAL TLP ARG PRIERBINANEERT L, BHER, W(GERTE
A Firim ORI _Eis TP, FEEIEERELUMERRY Fifin 3B,

ZAIAIEIAET 0b, QNSRASCHL ACS Upstream Forwarding T8E, NUWAREEELLZE Ob,

ACS P2P Egress Control Enable - #5% Egress Control Vector LA ACS P2P Request Redirect F1 ACS
Direct Translated P2P #l#l, FEQATIF. ZIESETEQNIZFIBK (Section 6.12.3)
ZAAIBRIAESS Ob, UNERZRSCIN ACS P2P Egress Control IEE, NWA/REEIZELLZE Ob,

ACS Direct Translated P2P Enable - 1X& /9 1 BT, ¥5{# 8 peer-to-peer Memory Request 782 ACS P2P

Request Redirect ] ACS P2P Egress Control #fl#l, 1% peer-to-peer Memory Request Y Address Type
(AT) FERIEREMEHRMEIE (Section 6.12.3)

UNER ACS Translation Blocking Enable 9 1b, NIZR&IAZ,
ZIAIBIAESD Ob, WNSRIRSETN ACS Direct Translated P2P THRE, MMRFEIELZE ob,

ACS 1/0 Request Blocking Enable - UNISRIKE ) 1, N T iFm W EIRY_EhF 1/0 1ERVIES ACS
Violation #ME,

o,

UNER ACS Enhanced Capability Z#& 1, NI Root Port F Switch Downstream Port EEESCIZ A ;
BIRE RevdP, 1Z{UAIZIAES Ob,

ACS DSP Memory Target Access Control - [tt=FER3% ! Downstream Port a1{aJ4b B =i 15 1a0E FBRY
Root Port B Switch Downstream Port (83F A1) _EA9{F{a] Memory BAR Space HJ Upstream Memory
Request, 20 Section 6.12.1.1,

HRISEN:
00b Direct Request access enabled
01b Request blocking enabled
10b Request redirect enabled
11b Reserved

UNER ACS Enhanced Capability #3i2E 1 1 FFEBEIEZ3AY Memory BAR Space FEE(RIF, NIXFT Root
Port ¥, Switch Downstream Port, ItFEREWMLIMFER, SNME RsvdP, 1ZFERAIENAEA
00b,

ACS USP Memory Target Access Control - 1ZFEZ15H! Switch Downstream Port ¥N1a]2b 121z El1/5(9)
Switch Upstream Port _EA9{F{a]{F{a] Memory BAR Space HY Upstream Memory Request, 2 1], Section
6.12.1.1,

RW

RW

RW

RW

RW/RsvdP

RW/RsvdP

RW/RsvdP
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YRASESN:
00b Direct Request access enabled
01b Request blocking enabled
10b Request redirect enabled

11b Reserved

UNER ACS Enhanced Capability #i2 & 1 FFEBIEZAY Memory BAR Space FEE(RIF, NIXFT Root
Port ¥, Switch Downstream Port, ItFER2WMLIMFER, SNMIE RsvdP, 1ZFERAIENAEA
00b,

12 ACS Unclaimed Request Redirect Control - 357 Switch Downstream Port Q{O&ME(EANAJER, X RW/RsvdP
LHERET IR BAR2E(ZT Switch Upstream Port i Memory aperture BIPN7Z=S(8], iZRFE= B AE
Switch B91F{8] Downstream Port Y Memory aperture Y Memory BAR Space Z A,

B 10, Switch WIUSIEE FiifakEEA Y Switch,
75 OB, Switch Downstream Port AFAMEIEINAZIFANERK (UR) ZZEHNIBK,

A0ER ACS Enhanced Capability IRE9 1, MIEA7XIF Switch Downstream Port 2 FERY. AN
& RsvdP, IZ{UAIENIAIESD Ob,

7.7.8.4 Egress Control Vector Register (Offset 08h)

Egress Control Vector B— MM S AT USRS F 1785, F7asTHILLAF AT Egress Control Vector Size FERISTE, AIRFE,
S1F2E 0] 582 DWORD, H15R ACS Capability Register B7HY ACS P2P Egress Control S2EZ/J Ob, [lJ Egress Control Vector Size FE&
ERENR, FFEAFEE Egress Control Vector Register,

STFEE#LZ 1 DWORD FY Egress Control Vector A9—ARIER, LA K BY DWORD {wFs=401% DWORD FHIUE AR T ATIE

—

E

DWORD offset = 08h + (K div32) x

DWORD bit# = K mod 32
Equation 7-4 Egress Control Vector Access

DWORD A8 Egress Control Vector Size FEZIEERI /I RsvdP,

XJF Root Port F1 Switch Downstream Port, ECAFHZREDIARRIE D ECAS IR LN R F—> Port Number, &0, XJF- Multi-Function
Device VY Function M5, EUAHUMES R AIE—EBXT R —1 8% Function Number 8%, Function Group Number, 581, X Function
2 B935S R EvAE{sI PR RS Bit 2 S, 3T Port Number {5540 Function Number 1552, S3EIL, Extended Capability structure
A9 Function 18XI RZATEUAF(Z A BEIZE L ZE Ob,

ISR ARIIREZSLIN T ACS Function Group (ACS Function Groups Capability 79 1) , MIE Egress Control Vector Size #4755 2 B9 8 &I
256 %, HEEFEELIAY Egress Control Vector EAF VM RW, A ARINZE, BILLEZA Function 5S—PEUAFHTAEX
Bt, RUEXTTFEA Function, EMEXEAFAIRE 7 OB RIRB SIZHEREARIEM Function (AIRE) BNEK,

WNRTE ARIEZ /ST ACS Function Group (ACS Function Groups Enable & 1) , IIE Function FHJE] 8 > Egress Control Vector
{2518 Function Group Number fI/~2& Function Number f8XEX, fEIXFE T, JE1E Function Group Z[B)IA~2 Function 8]
sChevsaliEsl, FERGERRT 8 MNAYMUTTE LI Egress Control Vector LLAF,
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5 ARIEE 2L ACS Function Group 5%, F~FEZEH Egress Control Vector Size B = 1%18 B LAY Function HIEED
Function Number SB[, S15RA/SH ACS Function Group, MIEIDE Egress Control Vector Size EX&E A 2 BB, ¥& Function Number
IRE4ZI 2 LAY Egress Control Vector EUASAZ,

R9TF RC, FLE port Number ATAZS [FBPIRRH IR Root Port, JIFFULE RC FJ Root Port, HUAS(ZIERch S P&k CIARRI LAY
G MRS IIEEL 2 ob,

Egress Control Vector
AN T I N[ [ A N NN A N N Y

Figure 7-107 Egress Control Vector Register

Bit Location Register Description Attributes

31:0 Egress Control Vector - FHARAECERY N [ZEL45UFES, Eh N H Egress Control Vector Size FE& RW
FRVELSE. RELTEUE, BIEETEOERIKELR Port, Function 8 Function Group AY
XEIEK (WIREA)  (Section 6.12.3)

Figure 7-107 27~ 7 82> DWORD Z1788, 1ZZ17231A%%2 DWORD RUEEEY,

BMIRIBIAESR Ob,

AR Mo5BE 7 AaTEC E L vector :

®  IITF—> 8-Port Switch, T Port B — P EBMAE=E, IERETLUEEKREAZEIPLE Downstream Egress Port,
Port 1 AASIFS(E{a/E M Downstream Port W TIB(S, ©RIZBLEN:
1111 1100b, ErF Bit-0 XJRF Upstream Port (FEIZELLZE Ob) , Bit-1 XM Ingress Port (TEIELEZE Ob) .
FEVF Port 2 5 Port 3. 51 7 B{ER%IKOECEY: 0101 0010b,

® Y3 F— 4-Function device, E" Function B — P EHN@E, 1ZOSIERENILUEIEREELZIE Function
Function 0 AFIFS{HIEM Function BTE(E, HBECE: 11100, HA Bit-0 XIFF Functiond (FEIELZLZE 0b)

SIS Function 1 5 Function 2 #1 3 T E@(SAYINBEECE /Y. 0001b, E MR Bit-1 XA F Function 1 (FEZEZZE 0b)

7.8 Common PCI and PCle Capabilities

XERI X —LEE IUAY PCI 3% PCle FEZSLHLAT Capability TR, 1XLE Capability 2RNIELIY, FERBF KGRI,

7.8.1 Power Budgeting Extended Capability

Power Budgeting Extended Capability (F R4t 0] LUS IR D BUA TEE THIINEI R FANIRE . BT capability, REHILUREES
FHMR(ESM T, SMMRERREIERSTESHERNDEENTIR, R LUERIEEBRESEE NSSREHELNN
EBIRFSEER, WRFIELITHANEEINE, UIfEeSHIRE R ALENIE.

X FASZIFIEIRAIIME RIS SCILAY PCl Express 1R T EERL T R iR LAY PCI Express 185, SCI Power Budgeting Extended
Capability 2AJ%EAY, PCl Express YMERIS AT BEE EX7IFHRIRTNEL, Figure 7-108 1F4HiBA T Power Budgeting Extended Capability
FHFRFRASEC.

641



31]30]29[25[2?[26}25[24'23]22[21[20[1,9]18]17]16 15/14]13]12|11|10| 9 | 8| 7|6|5|4[3]2] 1] 0| ByteOffset

PCl Express Extended Capability Header +000h

A S S 11 1 1 1 1 |
RsvdP Data Select Register +004h

N o T Y
Data Register +008h

N S N S N O N Y
RsvdP Power Budget Capability +00Ch

I o e I Y

Figure 7-108 Power Budgeting Extended Capability

7.8.1.1 Power Budgeting Extended Capability Header (Offset 00h)

Next Capability Offset
N T T S S Y Y O
T

i e e PCl Express Extended Capability ID
e Capability Version

Figure 7-109 Power Budgeting Extended Capability Header

Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - iZ=FEZE PCI-SIG TEXHY ID S, BT RINEeHI M FRFIE RO
Eto

Power Budgeting Extended Capability A9 PCI Express Extended Capability ID 5 0004h,

19:16 Capability Version - 1ZFERZ PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS, RO

MTZIRAFINE, ©IA 1h,

31:20 Next Capability Offset - Lt FEGFS7REIT—" PCl Express Extended Capability structure FI{RIEE ; RO
WNERTE Capability A9gEEEDIZFRPAFEEMIN, M9 000h,

7.8.1.2 Power Budgeting Data Select Register (Offset 04h)

Power Budgeting Data Select Register =—1 8 LUAFAIPNIER] 5557728, E= Power Budgeting Data Register 3R EHIERIRINEFIE
BIZR5 |, 1ZEFesRUEM 0 FHIa, 0 X REEBIRIELIEIISE—1 DWORD, R5HMERLUEMN, LUEEEENIHEINEEHIE
DWORD, ZZ7zsHIENANE R AER.,

7.8.1.3 Power Budgeting Data Register (Offset 08h)

ZRiEE 725IR([BIH Power Budgeting Data Select Register 25 |1IEBIRFUE£1EAY DWORD, HBIEFNEZIEAIE 1 DWORD Haik 7
RSN MEBIRERER. TERERY THBERMBHIEAFE LM EINFIRE], REEIE Power Budgeting
Data Select Register Fi = SHUREINEIR{EEHAISE., SR Power Budgeting Data Select Register FYE A F e ET & & AEIZ M
BIREENIIERMNEE, WNZFFes0MREER, 125 FestIBIAMER N HER, Figure 7-110 1F4Hi%AE T Power Budgeting
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Data Register PZ{788

SFERAIDED, Table 7-89 12 T HHRIAILLAF(LE Mo

Base Power #[] Data Scale FFERIEIA IR ZHIER(FEAIE R, Power Rail. Type. PM State F1 PM Sub State FFERIEBIAMIR S TEIELLEE
TRERBER TRISM.
31 21120 18|17 15(14 13|12 1019 8|7 0
RsvdP Type Base Power
L1 N T T T T N T T T T O T O A
e e
i e e Data Scale
e PM Sub State
PM State
Power Rail
Figure 7-110 Power Budgeting Data Register
Bit Location Register Description Attributes
7:0 Base Power - IEEATRIESEM THIEARINERE, IHENLA Data Scale F=4ESLFRINFE(E, 24 Data RO
Scale FERZTF 00b (1.0x) FFH Base Power iBiJ EFh AT, BEBLATREER:
FOh KT 239W F/NFZTF 250W AY Slot Power Limit TR
Fih KT 250W FF/NFETF 275W HY Slot Power Limit THER
F2h KT 275W FE/NFZTF 300W AY Slot Power Limit TR
F3htoFFh  {RERZAAT 300w RUTHER(E
9:8 Data Scale - 35ETF Base Power {BAYELHI, ESHRITHERRIBIDTN Base Power FERRVESRLAIZE RO
EIREIAYSRIBIEXS M AYESRAERY (W LEFTR) .
TEMHIRABE:
00b 1.0x
01b 0.1x
10b 0.01x
11b 0.001 x
12:10 PM Sub State - JIEEIEEBAIRIEEAEINBREREFIRNS. EXRmEN: RO
000b Default Sub State
001b-111b  IXEFISTEAT Sub State
14:13 PM State - 15 EEEHIARANRIESEARIBRREIERE., EXNRES: RO

00b

01b

10b

DO

D1

D2
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11b D3
NRREAEULLFERTPIRE 11b, TE Type FERFIR[E] Aux B PME Aux, NUZE7R D3Cold PM R, N
RICFERA 11b, N Type FERAVEEERZRT D3HOt IR,
17:15 Type - JEEEAERIAGURIFRMIIRE, EXAIRIDI: RO
000b PME Aux
001b Auxiliary
010b Idle
011b Sustained
100b Sustained - Emergency Power Reduction State (see Section 6.25)
101b Maximum- Emergency Power Reduction State (see Section 6.25)
111b Maximum

Others  Reserved

20:18 Power Rail - 1B EPTEIAIRESEHIA T TE (thermal load)BKEE R (power rail), TENXHIRIZA: RO
000b Power (12V)
001b Power (3.3V)
010b Power (1.5V or1.8V)
111b Thermal

Others  Reserved

SCHI Power Budgeting Extended Capability AR, HEEFEINZRAIE power rail 32 DO Maximum, DO Sustained PM State #]
Type I—BERVAS . WERIXEAESH power rail =AY DO Maximum F[1 DO Sustained FRSHIRIEFSIHEBERISFIARE, MIELR
#2/H DO Maximum #[] DO Sustained for Thermal RY£(1E,

STAFEEBNER RS SR BIEENERIRAY PME AR B M IURAISHFEIREEEY (Auxiliary B PME Aux) BIEHRE.
UNERIZEESLI T Emergency Power Reduction State, MEMTURELITANBINERMERE:
[ ] Maximum Emergency Power Reduction State, PM State DO, all power rails used by the device.

(] Maximum Emergency Power Reduction State, PM State DO, Thermal (if different from the sum of the preceding values).

Sustained Emergency Power Reduction State, PM State DO, all power rails used by the device.

Sustained Emergency Power Reduction State, PM State DO, Thermal (if different from the sum of the preceding values).

7.8.1.4 Power Budgeting Capability Register (Offset 0Ch)

ZESFSEIETRBIINRTNETINEE, Figure 7-111 1F2HiBE T Power Budgeting Capability Register PSS {F8FER 0B, Table 7-90
IR T BRI IE X,
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~
=
o

RsvdP
I T N O B

- System Allocated

Figure 7-111 Power Budgeting Capability Register

Bit Location Register Description Attributes

0 System Allocated - & 1 Y, Z{UFRNREHNRBEMEEEESERFBRMES, WRIZVE 1, Hwinit
M[ZiZ &R EAT Power Budgeting Data WJRERERA K,

7.8.2 Latency Tolerance Reporting (LTR) Extended Capability

PCI Express Latency Tolerance Reporting (LTR) Extended Capability 2R IESCINAY, ©BIFE{H4a) Upstream Ports(Endpoint ] Switch)
ROEHEMESIEREE, FFRSE Function 37335 LTR #15#l, N Switch Upstream Port (1 Endpoint tBEZSCH LTR, ©/MNEFF Root
Port, Bridge 8§ Switch Downstream Port,

SFF=LI LTR HLEIAY Upstream Port FBFE£HY Multi-Function Device, L Capability structure 2440 S 7E Function 0 AL, FEE WA
RFREAIFRE Function I=HILEAAIREIRIT .,

{28 Multi-Function Device SEIRAY RCIEP B LATEZ ™ Function FISCHLILL Capability structure,

31}30[29[28|2r|,7_6[2_5124’7_5|27_|z1po[19 ].S|1'7|16‘15114|1.3|.12‘ 1110/ 9| 8 | 7|6|5]4]3]2]|1]|0]| Byte Offset
PCl Express Extended Capability Header +000h

I T T T T T N O Y I T T Y Y O A I

Max No-Snoop Latency Register Max Snoop Latency Register +004h

I T O T T | I T T T T O O I

Figure 7-112 LTR Extended Capability Structure

7.8.2.1 LTR Extended Capability Header (Offset 00h)

Next Capability Offset
I T N T NI I | f=f =i TN T T T Y O R
L

H e i PCI Express Extended Capability ID
------------------------------------------------ Capability Version

Figure 7-113 LTR Extended Capability Header

Bit Location Register Description Attributes
15:0 PCl Express Extended Capability ID - 1ZFEZ2 PCI-SIG TEXHY ID 5, BT RINEEAIIERFOME RO
ito

LTR Extended Capability A PCI Express Extended Capability ID 75 0018h,

19:16 Capability Version - 1ZZFER 2 PCI-SIG EXRIMRAS, 18/RSLHIAY Capability structure BIRRTR, RO
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ITZIRARINE, LA 1h,

31:20 Next Capability Offset - Itt==EZF57~"E) —1 PCl Express Extended Capability structure f9{RFE = ; RO
WNERTE Capability AU IZRAPAFAEEMDIN, NJ9 000h,
7.8.2.2 Max Snoop Latency Register (Offset 04h)
15 13|12 109 0
RsvdP
1 1 | | I I I T I B |
T —irr
E SeeE=————— Max Snoop LatencyValue
STy Max Snoop LatencyScale
Figure 7-114 Max Snoop Latency Register
Bit Location Register Description Attributes
9:0 Max Snoop LatencyValue - 5 Max Snoop LatencyScale FER—FC{FH, FHTFIEEIRE Snoop 153KAY RW
AR, MAREIIRE N AT FSRASHFAIERRT ), BN I FERAYEaIEHhED
RIEZEIE 1 ms NAIERY LTR Message 9,
ZXIAE9 00 0000 0000b,
12:10 Max Snoop LatencyScale - 1ZZ {7589 Max Snoop LatencyValue FERAVEIRMHAEMEL B, HiRiDS RW
LTR Message A9 LatencyScale FEZHEE], £ Section 6.18, 3RZUGERINITIFEGRI(FOIEFHED R
IR TE 1 ms NAIEAY LTR Message EF'O
ZFERAYBAIAIEY 000b,
MR ELFRABENRIGZINIE, B HRIER A REN.,
7.8.2.3 Max No-Snoop Latency Register (Offset 06h)
15 1312 109 0
RsvdP
[ [ [ N T T O N |
R e e
| e Max No-Snoop LatencyValue
bemmememeemmeeeee e Max No-Snoop LatencyScale
Figure 7-115 Max No-Snoop Latency Register
Bit Location Register Description Attributes
9:0 Max No-Snoop LatencyValue - 5 Max No-Snoop LatencyScale ZEE—fC{EH, B TIEEIRE RW

No-Snoop IERIIRAZEIR, HERISIHRE AAATEERASIFAREIRITE, REIEINITIL
FERAYHUEHES IR ETE 1 ms NAIER LTR Message 11,
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2% A& 00 0000 0000b,

12:10 Max No-Snoop LatencyScale - 1ZZ5/7259 Max No-Snoop LatencyValue FERRYEIR 4B B, E RW
4mh55 LTR Message H1AY LatencyScale FER1EE], S Section 6.18, 5RZUZEIN XU FERRY (OIS
FEBRPRITIZEETE 1 ms AIXAY LTR Message .,

ZFBRAVEAIAEDS 000b,

NRRHTELLFERPBENRIBZIMNIE, NEMHRERTHEERN.

7.8.3 L1 PM Substates Extended Capability

L1 PM Substates Extended Capability 2R ESLHIAYY BRESD, WRixESEI T L1 PM Substate, NFEZESCHIILL Capability, 40 Figure
7-116 Fiis, BN T L1 PM Substates Extended Capability structure,

STFSLH] L1 PM Substate AY Upstream Port B9 Multi-Function Device T, It Extended Capability structure 4 4R{X{E Function 0 &1
ST, HBEWRAERIZERIFTE Function 32 Upstream Port B99%E817 9,

31|30]29]28|27]26|25]24|23]22]|21]20]19]18]17]16]15|14]13]12]11]10] 9 | 8 ‘ 7]6|5]4]3]2]1]0| Byte Offset

PCl Express Extended Capability Header +000h

AN T I T Y N T N T Y Y A
L1 PM Substates Capabilities Register +004h

N T Y T T T T N Y A
L1 PM Substates Control 1 Register +008h

N Y I T Y T S S T T N T Y
L1 PM Substates Control 2 Register +00Ch

N T Y I T Y T T T T T T Y O A
L1 PM Substates Status Register +010h

N T Y I T T Y I N T Y Y N N O Y O A

Figure 7-116 L1 PM Substates Extended Capability

7.8.3.1 L1 PM Substates Extended Capability Header (Offset 00h)

Next Capability Offset
| I S S [ [ I [ S A [ I Iy |

--------------------- PCI Express Extended Capability ID
------------------------------------------------ Capability Version

Figure 7-117 L1 PM Substates Extended Capability Header

Bit Location Register Description Attributes
15:0 PCl Express Extended Capability ID - iZ=FEZ 2 PCI-SIG EXHY ID S, BFIERT BINsERIMERRFNE RO
Eto

L1 PM Substates Extended Capability HY PCI Express Extended Capability ID JJ 001Eh,

19:16 Capability Version - 1Z=FEZZ PCI-SIG EMAINRAS, $57~SLINAY Capability structure HIRRZN, RO
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ITZIRARINE, LA 1h,

31:20 Next Capability Offset - ILL==EZ357RE)T—|> PCl Express Extended Capability structure F9{RF6 = ; RO
WNERTE Capability A95HEIIFRFPAFAEEMIN, /3 000h,

7.8.3.2 L1 PM Substates Capabilities Register (Offset 04h)

31 24|23 19(18(17 16|15 8|7 6|5(4]3([2]1]0

RsvdP
| Y S Y N N N N N | | Y I T N I B

- PCI-PM L1.2 Supported
---PCI-PM L1.1 Supported
——ASPM L1.2 Supported
ASPM L1.1 Supported
| Smmmmmmmeeae L1 PM Substates Supported
oo Link Activation Supported
RsvdP
Port Common_Mode_Restore_Time

e ko Port T_POWER_ON Scale
------------------------------------------------- RsvdP
Port T_POWER_ON Value

Figure 7-118 L1 PM Substates Capabilities Register

Bit Location Register Description Attributes

0 PCI-PM L1.2 Supported - & 1 K275 PCI-PM L1.2, Hwinit

1 PCI-PM L1.1 Supported - & 1 T~ 55 PC-PM L1.1, —B & 1 WFTESLIN L1 PM Substate Y Hwlnit
Port FEFZFERE 1.

2 ASPM L1.2 Supported - & 1 Fxxf5 ASPM L1.2, HwiInit
3 ASPM L1.1 Supported - & 1 x5 ASPM L1.1, HwiInit
4 L1 PM Substates Supported - & 1 Z/RI1% Port 2§ L1 PM Substate, HwiInit
5 Link Activation Supported - XJ Downstream Port, 1ZFERE 1 F/x32$F Link Activation, 20 Hwlnit/RsvdP

Section 5.5.6,
%7 Upstream Port, 1ZFFERJ RsvdP,
15:8 Port Common_Mode_Restore_Time - 1§5E1% Port B IEEE [FEEAIATE)(us), &% Table  Hwinit/RsvdP
5-11,
WNER PCI-PM L1.2 Supported BY, PCI-PM L1.1 Supported FIETHE— N E 1 sREHE 1, NiZzFER

RIERBEXAY, BN RsvdP,

17:16 Port T_POWER_ON Scale - & Port T_POWER_ON Value I§E45HELA, EASEEN: HwInit/RsvdP
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00b 2us

01b 10 us
10b 100 us
11b Reserved

WNER PCI-PM L1.2 Supported BY, PCI-PM L1.1 Supported FRETHE—NE 1 SREHE 1, NiZzFER
MEREENXA, B Rsvdp,

BRIAEY 00b,
23:19 Port T_POWER_ON Value - 5 Port T_POWER_ON Scale ZE&—i2, FHFIZEB CLKREQH#H== Hwlnit/RsvdP

2 fE280 Port FEEHEIES—imAJ Port M L1.2 Exit EIEZIBAIATE,

=209 Port T_POWER_ON {92 Port T_POWER_ON Value FE%5 Port T_POWER_ON Scale =
ERRISRAR,

ZRIA{EJ9 00101b,

WNER PCI-PM L1.2 Supported BY, PCI-PM L1.1 Supported FIEFH—NE 1 REEE 1, NiZzFER
MEREENXA, B Rsvdp,

7.8.3.3 L1 PM Substates Control 1 Register (Offset 08h)

—

i i -PCI-PML1.2 Enable

} “--- PCI-PM L1.1 Enable

| L——ASPML1.2 Enable

ASPM L1.1 Enable

R Link Activation Interrupt Enable

b s Link Activation Control

RsvdP

Common_Mode_Restore_Time
T e e e e e e e e e e e LTR_L1.2_THRESHOLD_Value

--------------------------------------------------------------------------------- LTR_L1.2_THRESHOLD_Scale

Figure 7-119 L1 PM Substates Control 1 Register

Bit Location Register Description Attributes

0 PCI-PM L1.2 Enable - & 1 F/~{FEE PCI-PM L1.2, RW

Upstream Port 1 Downstream Port 3 ESLHLLFER, W15 PCI-PM L1.2 Support ZFEXN 0 U5
B FERIEEZ S o,

AT SRKATEERI FEHRE , SR L1 PM Substates Supported FERANA 1, MARAEAEERERE L1 PM
Substate,

BUAME Ob,
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1 PCI-PM L1.1 Enable - & 1 F&/Rf8E PCI-PM L1.1, RW
Upstream Port ] Downstream Port &Es LI FER,

T S5EEoTEeRIY RFER, WIER L1 PM Substates Supported FEEE AR 1, MIARAHABE(FBE LL PM

Substate,
ZRIAES Ob,
2 ASPM L1.2 Enable - & 1 F&/~{F8E ASPM L1.2, RW

Upstream Port ] Downstream Port &L= ER,
A0ER ASPM L1.2 Support FER 0 M AP ERBRIELL S O,

T S5EEoTEeRIY RFER, WIER L1 PM Substates Supported FEEE AR 1, MIARAHABE(FBE LL PM

Substate,
ZRIAES Ob,
3 ASPM L1.1 Enable - & 1 F&/~{F8E ASPM L1.1, RW

Upstream Port ] Downstream Port &L =FER,
AR ASPM L1.1 Support FER 0 M AP ERARELL S O,

T S5EEoTEeRIY RFER, WIER L1 PM Substates Supported FFEE AR 1, MIARAABE(FBE LL PM
Substate,

ZRIAES Ob,
4 Link Activation Interrupt Enable - & 1 Af{F8EF~4FUWTLIIE R Link Activation IIF2E 5. BX RW/RsvdP
FHER, B2 Section 5.5.6,

%3 Downstream Port, =4 Link Activation Supported 59 1 ISt FERE= N, EERAIFPER=F
ERFEIEL S 0,

3 Upstream Port, LtL=2EZ I RsvdP,

EIAES Ob,
5 Link Activation Control - & 1 AF&#2— Link Activation 1372, BXIFEE., 152 Section RW/RsvdP
5.5.6,

3 Downstream Port, 2 Link Activation Supported 3 1 ISt FERE=E N, EME RIS E
RERZELZH 0,

% Upstream Port, Itt=FEZ /9 RsvdP,

ZRIAES Ob,
15:8 Common_Mode_Restore_Time - 12 & Tcomvonvooe H{E (us) , Downstream Port FRLL{EIZRE RW/RsvdP

FEHATFBERIATE), 40 Table 5-11 fE#IA,
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25:16

31:29

24 ASPM L1.1 Enable F1ASPM L1.2 Enable &9 0 B Itb SR ERAE A BEMR EE L, WN5R ASPM L1.1 Enable
#0 ASPM L1.2 Enable {E—MEEH 1 NITATHE,

WNER PCI-PM L1.2 Supported Z¥, PCI-PM L1.1 Supported FREFE—NE 1 EHE 1, NiZFER
FEREENXA, BN Rsvdp,

3 Upstream Port, LL=2EZ I RsvdP,

EONBERSLTHEFRAY,

LTR_L1.2_THRESHOLD_ Value - 5 LTR_L1.2_ THRESHOLD_ Scale —#2 A F3E~M L1.1 8¢ L1.2 (if
Enable) SHAEHEA L1 AY LTR F(E,

ZFERAYIZAAEDS 00 0000 0000b,

{24 ASASPM L1.2 Enable 9 0 AF, A AILUMEMUILFES, ASASPM L1.2 Enable 5 1 BFHMEML=ER,
Miw T oA EER.,

Ffi§ ASPM L1.2 Supported FERE 1 HJ Port Lt FEREBRBENA, BRLLFERARYIZEELS RsvdP,
LTR_L1.2_THRESHOLD_Scale - Itt=2E&>9 LTR_L1.2_THRESHOLD_Value SFEHRMHAERILLH, FRid(E
5 LTR Message A9 LatencyScale SEE—% (Section 6.18)

ZFERAYBMIA(E 000b,

MBAEELFEHENRISZIMIE, WRE T O HEEN.

{24 ASPM L1.2 Enable 9 0 BF, FBJLUMEHUL=ES, ASASPM L1.2 Enable 5 1 RTEHILL=ER,
Miw T AR EER.,

PP ASPM L1.2 Supported FERE 1 Y Port It FERERRBENAY, BUILLFERAIZEELJ RsvdP,

RW/RsvdP

RW/RsvdP

7.8.3.4 L1 PM Substates Control 2 Register (Offset 0Ch)

RsvdP
S O O 0 0000 O | O [ ] ) | [ | ]

Figure 7-120 L1 PM Substates Control 2 Register

T_POWER_ON Value

Bit Location

1.0

Register Description

T_POWER_ON Scale - 5 T_POWER_ON Value I§524aZLL A, {ERTSEE:

00b 2 us
01b 10 us
10b 100 us

Attributes

RW/RsvdP
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11b Reserved
FrEc4F 11.2 19 Port IWFEREBHESLIULFES, BN RsvdP,

24 ASPM L1.1 Enable F1ASPM L1.2 Enable &85 0 B Itb R ERABE A BEML EE L, A15R ASPM L1.1 Enable
#0 ASPM L1.2 Enable {E—MEEH 1 NITATHE,

BRIAEY 00b,
7:3 T_POWER_ON Value - 5 T_POWER_ON Scale FEZ—i2, FHFFIRETE CLKREQHMES B 581 RW/RsvdP

Port EEEHEER 5 —imAY Port M L1.2 Exit EIEOBMEISR/NGTE,
B2 T_POWER_ON HI{EZ T_POWER_ON Value =2E&'5 T_POWER_ON Scale FEZRY3RFT,

24 ASPM L1.1 Enable ¥1ASPM L1.2 Enable B9 0 B Itt ZERAUE A BEMR B XL, W15R ASPM L1.1 Enable
#0 ASPM L1.2 Enable {HI—MEE A 1 NITARHE,

ZA{ESE 00101b,

FRESHE 11.2 B9 Port k== EREREZESLINLL=ER, TN RsvdP,

7.8.3.5 L1 PM Substates Status Register (Offset 10h)

YNER L1 PM Substates Extended Capability Header 7Y Capability Version JJ 2h sREE A, NFBERSCILZ e, WISR Capability
Version 9 1h, MILBFESRAFT,

- Link Activation Status

Figure 7-121 L1 PM Substates Status Register

Bit Location Register Description Attributes

0 Link Activation Status - F573< Link Activation RS, £ Section 5.5.6, RW1C/RsvdP
%3 Downstream Port, = Link Activation Supported 9 1 BS Itk EEE = N, BB LAREZESZ S Ob,
X Upstream Port, Itt=FERWAZR RsvdP,

BUAETS Ob,

7.8.4 Advanced Error Reporting Extended Capability

AT HIASHRERIREI8E. Root Port F1 Root Complex Event Collector SCHL T — AWMU B RS ke R BIRIR S8, WE
15ZEX Device/Port Type BIERFIKT 22 Root Port Y, Root Complex Event Collector, LALLGFIKT 2 ESCH 7 IWMNIS 1728,

Figure 7-122 #5477 PCl Express Advanced Error Reporting Capability H92514,

BEE, NRERREIFUEERSFEEPIRCHANE, NIXLIIRTE Status, Mask F Severity E1Fss P EAESLIMEA
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EASCHL, BRAFRBEIRAE, SNRSEMAIH L UEEL ) 0,

& Root Port #[] Root Complex Event Collector 4}, %N5R End-End TLP Prefix Supported & 1, Ml Root Error Command #[] Error Source
Identification Register #4415 RsvdP, Root Error Status Register #4%/9 RsvdZ,

31|3o|29|2s\27\2s|25\24|23|22|21|20|19]1&\17\16 15)14|13]12]11]10]| 9| 8 \ 7)6]5]4]3]2]1]0]| Byte Offset

PCI Express Extended Capability Header +000h

I N T T T T Y O
Uncorrectable Error Status Register +004h

N I T T T T T T
Uncorrectable Error Mask Register +008h

N T N N T T T T T T T T
Uncorrectable Error Severity Register +00Ch

NI N T T N A Y N A N MY
Correctable Error Status Register +010h

I T T T Y
Correctable Error Mask Register +014h

NI T T T T T T T T T
Advanced Error Capabilities and Control Register +018h

N Y T T T T T T
+01Ch
; +020h

Header Log Register

+024h
+028h

N Y Y
Root Error Command Register +02Ch

N I T S N T T T T T T T Y
Roaot Error Status Register +030h

N Y T T T T Y [ T Y T T Y Y
Correctable Error Source Identification Register Error Source Identification Register +034h

NI N Y A Y A N A T I Y N O M
+038h
y ; +03Ch

TLP Prefix Log Register

+040h
+044h

N T T T T T T T O T Y

Figure 7-122 Advanced Error Reporting Extended Capability Structure

7.8.4.1 Advanced Error Reporting Extended Capability Header (Offset 00h)

Next Capability Offset
I T T N T O T

S, PCI Express Extended Capability ID
T et L L LR P e e Capability Version

Figure 7-123 Advanced Error Reporting Extended Capability Header

Bit Location Register Description Attributes
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15:0 PCI Express Extended Capability ID - iZ=FEZE PCI-SIG TEXHY ID S, BT~ RINEeHI M FRFIE RO
Eto
Advanced Error Reporting Capability A PCI Express Extended Capability ID & 0001h,

19:16 Capability Version - iZFEZZ PCI-SIG EXHIRAS, FERSEBRY Capability structure HIRRZ, RO
UNER End-End TLP Prefix Supported & 1 (Section 7.5.3.15) , W= 2h, BRI 1h

EE Zho

31:20 Next Capability Offset - It ERHE7REIT—1> PCI Express Extended Capability structure FIRTEE; RO
WNERTE Capability FUSEZEZIZRAAFAEEMIR, NJ9 000h,

7.8.4.2 Uncorrectable Error Status Register (Offset 04h)

Uncorrectable Error Status Register $§7= PCI Express device Function RUSEIRF IR, XTREVIF VB 1 FRENENFEBRIR, T4E
ALS 1b KERERRS. BXRXEZFMES., 152 Section 6.2, 1% Function RELIIAIEIRIRS(IIBELLZE Ob, Figure 7-124
FEAMSBE T Uncorrectable Error Status Register BFERSHD;  Section 7.8.4.2 1= T B AIEVASFIE M

31 27|26|25(24|23(22121|20(19|18|17|16|15/14]|13|12|11 65413 1|0

RsvdZ RsvdZ RsvdZ
L) (L L1

- Undefined

Data Link Protocol Error Status

Surprise Down Error Status

Poisoned TLP Received

s Flow Control Protocol Error Status

Ie e e e e e o Completion Timeout Status

Completer Abort Status

Unexpected Completion Status
s e e Receiver Overflow Status

------------------------------------------------- Malformed TLP Status

ECRC Error Status

Unsupported Request Error Status

| e e e e e e S S s ACS Violation Status

———————————————————————————————————————————————————————————— Uncorrectable Internal Error Status

MC Blocked TLP Status

AtomicOp Egress Blocked Status

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TLP Prefix Blocked Error Status

i e i e e i i i i e Poisoned TLP Egress Blocked Status

Figure 7-124 Uncorrectable Error Status Register

Bit Location Register Description Attributes Default
0 Undefined - ZEUZFERAVERNEEN. TLARIRIEESEY, ZFRATFIEREE  Undefined Undefined
ISR, RATHHRBIENZFEIZIRNE, SFRFREEZUSEAN
&,
4 Data Link Protocol Error Status - , RW1CS Ob
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5 Surprise Down Error Status(Optional) - , RW1CS Ob

12 Poisoned TLP Received - RW1CS 0Ob
13 Flow Control Protocol Error Status(Optional) - , RW1CS Ob
14 Completion Timeout Status®’ - RW1CS 0Ob
15 Completer Abort Status(Optional) - , RW1CS Ob
16 Unexpected Completion Status - , RW1CS Ob
17 Receiver Overflow Status(Optional) - , RW1CS Ob
18 Malformed TLP Status - , RW1CS 0Ob
19 ECRC Error Status(Optional) - , RW1CS Ob
20 Unsupported Request Error Status - , RW1CS Ob
21 ACS Violation Status(Optional) - , RW1CS Ob
22 Uncorrectable Internal Error Status(Optional) - , RW1CS Ob
23 MC Blocked TLP Status(Optional) - , RW1CS Ob
24 AtomicOp Egress Blocked Status(Optional) - , RW1CS Ob
25 TLP Prefix Blocked Error Status(Optional) - , RW1CS Ob
26 Poisoned TLP Egress Blocked Status(Optional) - , RW1CS Ob

Note 150 : X4 Switch Port, Z[05R Switch Port B 24 4 Non-Posted Request (FBXTT{NiEAEMIZEEMAILZEER) |, WA
%, 90ER Switch Port BE A HIZEER, NRABIRHEIER, FEIZMYITEELE ob,

7.8.4.3 Uncorrectable Error Mask Register (Offset 08h)

Uncorrectable Error Mask Register B9&MEEASFFBTXT Uncorrectable Error Status Register FRAYXT R LA H3ERE, IBIERILLAT AT
NHAYEIRASTE Header Log. TLP Prefix Log ¥ First Error Pointer Fi05%, (4] Root Complex FIRFSIZES., BXEZIFEHM(S
2., 152 Section 6.2, Figure 7-125 1F4H5BE 7125728 FERAVSDBC,; Table 7-101 IR T HEARAILUAFITE M.
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1

RsvdP
[

1

Undefined

Data Link Protocol Error Mask
Surprise Down Error Mask
Poisoned TLP Received Mask
Flow Control Protocol Error Mask
Completion Timeout Mask
Completer Abort Mask
Unexpected Completion Mask
Receiver Overflow Mask
Malformed TLP Mask

ECRC Error Mask

Unsupported Request Error Mask
ACS Violation Mask
Uncorrectable Internal Error Mask
MC Blocked TLP Mask

AtomicOp Egress Blocked Mask
TLP Prefix Blocked Error Mask
Poisoned TLP Egress Blocked Mask

Figure 7-125 Uncorrectable Error Mask Register

Bit Location

12

13

14

15

16

17

18

19

20

Register Description

Attributes

Undefined - IZEUZFRAVERTRER. FELRIRIASET, ZFRATETRIE  Undefined
BIGER, RO UNBIBNZFRIZERIE, FRFREEIZUEA

FHIE,

Data Link Protocol Error Mask - ,

Surprise Down Error Mask (Optional) - ,

Poisoned TLP Received Mask -

Flow Control Protocol Error Mask (Optional) - ,

Completion Timeout Mask*-

Completer Abort Mask (Optional) - ,

Unexpected Completion Mask - ,

Receiver Overflow Mask (Optional) - ,

Malformed TLP Mask - ,

ECRC Error Mask (Optional) - .

Unsupported Request Error Mask - ,

RWS

RWS

RWS

RWS

RWS

RWS

RWS

RWS

RWS

RWS

RWS

Default

Undefined

0b

0b

0b

0b

0b

0b

0b

0b

0b

0b

0b
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21 ACS Violation Mask (Optional) - , RWS Ob

22 Uncorrectable Internal Error Mask (Optional) - , RWS 1b
23 MC Blocked TLP Mask (Optional) - , RWS Ob
24 AtomicOp Egress Blocked Mask (Optional) - , RWS Ob
25 TLP Prefix Blocked Error Mask (Optional) - , RWS Ob
26 Poisoned TLP Egress Blocked Mask (Optional) - , RWS 1b

Note 151 : XJF Switch Port, [15R Switch Port B =& 4 Non-Posted Request (HEXTTNiEAEMISFERILLZESEK) |, W%
1%, W05 Switch Port A& LEIERENK, NWEABIIHIHEINER, HEIZHTEELE 0b,

7.8.4.4 Uncorrectable Error Severity Register (Offset 0Ch)

Uncorrectable Error Severity Register =S I MR IRIRE NI B BRIt e i falR, a2 ST PABR L VIRE 1 BT,
SRR S A EIR. WRIZAH 0, MBI MAERIAIEH SRR, BXEZFMERE, 152 W Section 6.2, Function
RIS E A E LIS ERYE, Figure 7-126 FMINBE T XS 78T DAL, Table 7-102 12 THERAIELAF I E X,

RsvdP RsvdP RsvdP
Ry S 11

i i “ Undefined

i bemmmee- Data Link Protocol Error Severity

E ——Surprise Down Error Severity

E Poisoned TLP Received Severity

b Flow Control Protocol Error Severity

e S S S S Completion Timeout Error Severity

Completer Abort Error Severity

Unexpected Completion Error Severity
e ner R A R A e SR R R A S Receiver Overflow Severity

7777777777777777777777777777777777777777777777777 Malformed TLP Severity

ECRC Error Severity

Unsupported Request Error Severity

A e B e e e A S R e P e ACS Violation Severity

———————————————————————————————————————————————————————————— Uncorrectable Internal Error Severity

MC Blocked TLP Severity

AtomicOp Egress Blocked Severity

| e e e e R e e S S S e SR S e s e S s m R S e TLP Prefix Blocked Error Severity

S e Poisoned TLP Egress Blocked Severity

Figure 7-126 Uncorrectable Error Severity Register

Bit Location Register Description Attributes Default

0 Undefined - 1ZEUZFZERAVMEBERNAERN, ELBRINSES, ZFERATFIERIE  Undefined Undefined
BIGER. BRIV RPENZFERIZERIE, DFEFREEZMNEAN

657



FHIE,

4 Data Link Protocol Error Severity - , RWS 1b
5 Surprise Down Error Severity (Optional) - . RWS 1b
12 Poisoned TLP Received Severity - RWS Ob
13 Flow Control Protocol Error Severity (Optional) - , RWS 1b
14 Completion Timeout Severity - RWS 0b
15 Completer Abort Severity (Optional) - , RWS Ob
16 Unexpected Completion Severity - , RWS Ob
17 Receiver Overflow Severity (Optional) - , RWS 1b
18 Malformed TLP Severity - , RWS 1b
19 ECRC Error Severity (Optional) - , RWS 0b
20 Unsupported Request Error Severity - , RWS Ob
21 ACS Violation Severity (Optional) - , RWS 0b
22 Uncorrectable Internal Error Severity (Optional) - , RWS 1b
23 MC Blocked TLP Severity (Optional) - , RWS 0b
24 AtomicOp Egress Blocked Severity (Optional) - , RWS Ob
25 TLP Prefix Blocked Error Severity (Optional) - , RWS 0Ob
26 Poisoned TLP Egress Blocked Severity (Optional) - , RWS 0Ob

Note 152 : ¥JJF- Switch Port, ZNER Switch Port /A& Non-Posted Request (1BIT TN A EMIREERRAOILLEEER) |, A%
%, 905R Switch Port BEAAHIZEER, NRABIHEIER, FEIZMYITEELE ob,

7.8.4.5 Correctable Error Status Register (Offset 10h)

Correctable Error Status Register 571x PCI Express device Function BISEIRIG RS, NITREVAF B 1 Tt NEBSESEIR, 4 a]
LIS 1b SRBREIRRS. BXEZFMES, 152 Section 6.2, 1% Function ARSLHAVE IR SAIFELLZE 0b, Figure 7-127
NIRRT 2SS FRE =R BED, Table 7-103 12 T B AIEVASAIE N o
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31 16[15[14|13]12]|11 9ls| 7|65

RsvdZ RsvdZ RsvdZ
T ) L1 L1011

~ Receiver Error Status

Bad TLP Status

Bad DLLP Status

REPLAY_NUM Rollover Status
---------------------------------- Replay Timer Timeout Status

b e e e e Advisory Non-Fatal Error Status
Corrected Internal Error Status
Header Log Overflow Status

Figure 7-127 Correctable Error Status Register

Bit Location Register Description Attributes Default
0 Receiver Error Status'> - Undefined Undefined
6 Bad TLP Status - , RW1CS 0Ob
7 Bad DLLP Status - , RW1CS 0b
8 REPLAY_NUM Rollover Status - RW1CS Ob
12 Replay Timer Timeout Status - , RW1CS 0Ob
13 Advisory Non-Fatal Error Status - , RW1CS 0Ob
14 Corrected Internal Error Status - , RW1CS Ob
15 Header Log Overflow Status - , RW1CS 0b

Note 153 HAFHASRRE, 1ZAVAISCILR ek, JNSRARSCI, MNZAZ4RA RsvdZ, FEHE Correctable Error Mask Register FHFARS
RIEUREHU B AEEEI,. BER, TBER MR ENRIEHE R T —&10E (1521 Section 4.2.1.1.3, Section 4.2.4.8 F[1
Section 4.2.6) ,

7.8.4.6  Correctable Error Mask Register (Offset 14h)
Correctable Error Mask Register B9 4B T-3T Correctable Error Status Register FRAINS Rz EUASHBIERT . 4RI ABAIELAF T R AYEE

IRA26) Root Complex EIRIEIZER., BXEZIFMER, 1530 Section 6.2, Figure 7-128 1 ¥R BB 71272 = ERAYBL,;
Table 7-104 $2{H TR AILLAFAIE X o
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RsvdP RsvdP RsvdP

| - Receiver Error Mask
| | e Bad TLP Mask
i L BadDLLP Mask

REPLAY_NUM Rollover Mask

fi o Replay Timer Timeout Mask

L e e e e e Advisory Non-Fatal Error Mask
Corrected Internal Error Mask
Header Log Overflow Mask

Figure 7-128 Correctable Error Mask Register

Bit Location Register Description Attributes Default
0 Receiver Error Mask® - , Undefined Undefined
6 Bad TLP Mask - , RWS 0Ob
7 Bad DLLP Mask - , RWS 0b
8 REPLAY_NUM Rollover Mask - RWS Ob
12 Replay Timer Timeout Mask - , RWS 0Ob
13 Advisory Non-Fatal Error Mask - RWS 1b
14 Corrected Internal Error Mask - , RWS 1b
15 Header Log Overflow Mask - , RWS 1b

Note 154 HAFHASRRE, 1ZAVAISCILR ek, JNSRARSCI, MNZAZ4RA RsvdZ, FEE Correctable Error Mask Register FHFARS
RIEUREHU B AEEEI,. BER, TBER MR ENRIEHE R T —&10E (1521 Section 4.2.1.1.3, Section 4.2.4.8 F[1
Section 4.2.6) ,

7.8.4.7 Advanced Error Capabilities and Control Register (Offset 18h)

RsvdP

First Error Pointer

ECRC Generation Capable

ECRC Generation Enable

ECRC Check Capable

ECRC Check Enable

Multiple Header Recording Capable

Multiple Header Recording Enable

TLP Prefix Log Present
e Completion Timeout Prefix/Header Log Capable

Figure 7-129 Advanced Error Capabilities and Control Register
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Bit Location Register Description Attributes

4:0 First Error Pointer - 1Z=FEZF3F #5115 Uncorrectable Error Status Register PIREAIE—NMEIRAIEL ROS
BUNUE, BXEZFMES., 152 M Section 6.2,

5 ECRC Generation Capable - & 1 7<% Function 323545 ECRC (Section 2.7) , RO
6 ECRC Generation Enable - & 1 F/~#F8E ECRC 45, Function ;2B LIEFYHIAEIZELIF BT RWS
LAREIES D ob,
FAEST ob,
7 ECRC Check Capable - & 1 F&X71Z Function 3235 ECRC $6& (Section 2.7) , RO
8 ECRC Check Enable - & 1 37~{$AE ECRC 1585, Function ;278 LB S A0EZ LU AF A ol LAREIZE RWS
£9 ob,
FAES Ob,
9 Multiple Header Recording Capable - & 1 Z7<1% Function BEISICRZ ) error header, B A EZS1F RO

MEE, 152 Section 6.2,

10 Multiple Header Recording Enable - & 1 F&RGFHICRZ error header BLIEE, Function ;¥ HB5L RWS
BRI BIRIEIZ S AT LAREIZELE 9 Ob,
EINMER Ob,

11 TLP Prefix Log Present - Q1ERIZFERE 1 78 First Error Pointer 53§, MZE7< TLP Prefix Log Register ROS

BEBYER., NRIZFEN 0 5(& First Error Pointer %%, N TLP Prefix Log Register 2R EN.
Y.

BRINEN 0, 902 End-End TLP Prefix Supported 30, MTZ=EZ/ RsvdP,

12 Completion Timeout Prefix/Header Log Capable - & 1 /It Function 2125 | A AEEATHHIAY RO
Request TLP HY Prefix/Header,

7.8.4.8 Header Log Register (Offset 1Ch)

Header Log Register ZfiE MEIRIEEIRXI MIAY TLP Header; BXEZIFMEE., 152 M Section 6.2, Section 6.2 IHIA TICER TLP
Header BY5%15, 1ZE 78N 16 NFT, HEEIGEENAY TLP Header 18T,

ERLERT, WSRIRE T—1 Malformed TLP, N Header Log Register BJEEE S TLP Prefix (58. BXIFMEE, 152 Section
6.2.4.4,

Figure 7-130 257 Header Log Register ZERAYSHT; Table 7-106 12 T HEMAVLLISIE N,
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31 24 23 16 15 8 7 0

Header Log Register (1st DW)

Header Byte 0 | Header Byte 1 | Header Byte 2 | Header Byte 3
Header Log Register (2nd DW)

Header Byte 4 | Header Byte 5 | Header Byte 6 | Header Byte 7
Header Log Register (3rd DW)

Header Byte 8 | Header Byte 9 | Header Byte 10 | Header Bytel1
Header Log Register (4th DW)

Header Byte 12 | Header Byte 13 | Header Byte 14 | Header Byte 15

OM14549A

Figure 7-130 Header Log Register

Bit Location Register Description Attributes Default

127:0 Header of TLP associated with error - , ROS 0

7.8.4.9 Root Error Command Register (Offset 2Ch)

Root Error Command Register ] LAUH—4515%! Root Complex XJ Correctable. Non-Fatal 7] Fatal $5i%iH S RINEN, Figure 7-131 54
ZEFEENFERDED, Table 7-107 A TIXEFE:, XEFERATIEHIHISEIREEIRIBERT Root Complex AR HRT,

X3F Root Port F1 Root Complex Event Collector, 97 {FZICEIRVEIRI B E S a4 A IR B B4 Akt ZF F23(FREAIHRT, Root
Port B% Root Complex Event Collector W ZRECII—FhZEUEHISEIR B ERINE (15Z(7 Section 6.2.4.1 F Section 6.2.8.1) ,

i - Correctable Error Reporting Enable
“--- Non-Fatal Error Reporting Enable
Fatal Error Reporting Enable

Figure 7-131 Root Error Command Register

Bit Location Register Description Attributes Default

0 Correctable Error Reporting Enable - & 1 A, 231t Root Port NAY$GFNE Function RW 0Ob
RE T AT IEERAT S4B — R,
Root Complex Event Collector JJ RCIEP 12 1 _HIATHRERISZ 1,
253 Section 6.2 FKEUFHAEE,

1 Non-Fatal Error Reporting Enable - & 1 i, 3t Root Port NHIFEFNA Function RW 0b
RE T IR S4B — 1 .,
Root Complex Event Collector JJ RCIEP 12 1 _HIATHRERISZ 1,

253 Section 6.2 FKEUFHAEE,

2 Fatal Error Reporting Enable - & 1 A7, 31t Root Port NHIIGFNE Function RS RW 0b
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TR S AR — Rk
Root Complex Event Collector J RCIEP 12 T _HIARTNEERIST 15,

£ Section 6.2 SREUFMEE.,

IFF-EI@AL PCI Express (BB EMAKHI R FEER T, RFE4EnT LAEEF Section 7.5.3 FRIEHART PCI Express Capability structure
kX, BXEZHFMAER, 152U Section 6.2,

7.8.4.10 Root Error Status Register (Offset 30h)

Root Error Status Register &5 Root Port 32U RIHIEEIRIEE (ERR_COR, ERR_NONFATAL F ERR_FATAL) AOIRZS, LUK Root Port ZN
SHONEINERAVATES (TS AL Root Port [IE B S &IXIEIRIES.) - ERR_NONFATAL #] ERR_FATAL jH S48~ 0T 2
EERES. B EMATYIE (BFEIFNGNNG) SFREDIEE — 1 E— BRI — N T — MRS, &
Root Complex W EISEIRAT, HENAIE—PMERIAFOSHRENL, FFBE Requester ID $1CF1E Error Source Identification Register
EF' MRS E 1 FedE TIHENEIR, WETTLUBIEE 1b ENERACSARBRERNS. MNREREEIEREZE

(ﬂmIEﬁﬁﬂzﬂéLIIE) B — 1M ERBEZE, THRBRE—IIRENER, WESEBNO T MERRSIE T, 8

SEEIRIEHEN Requester ID BHER. T— ARSI UB A LIBRESER, HEEEE 1b BEAERILLE N, BXE
ylifEﬂ{Em, B2 Section 6.2, T5iE Root Control Register F Root Error Command Register B8 BT, 2Fa T HNZES 1728, Figure
7-132 15 BB T Root Error Status Register IS FE2FEE AL, Table 7-108 12t THEMNAIEL 4SS TEN., Root Complex Event
Collector J RCIEP (LAK2 Root Complex Event Collector Z8& ) 1B 7 _HIRINBERISY 15, N T ELtb S 1728, WU Root Complex Event
Collector MELKEXRY RCIEP B2 EIRVEERIE B A/ S ERERAIEIRIBE., LA T&H" .

RsvdZ
L1 1 1 [N Y AN (S S U S I Y N U Y Y O [ Y | |
e 7 o
! o i -ERR_COR Received
: b t--- Multiple ERR_COR Received
E i | | L——ERR_FATAL/NONFATAL Received
; i Multiple ERR_FATAL/NONFATAL Received
: Pobeemmeeeeas First Uncorrectable Fatal
: B Non-Fatal Error Messages Received
i Fatal Error Messages Received
: ERR_COR Subclass
e Advanced Error Interrupt Message Number
Figure 7-132 Root Error Status Register
Bit Location Register Description Attributes
0 ERR_COR Received - 4UZE—" Correctable error Message EiZFERZHIFRE 107, 1ZFBRE 1, RW1CS
EIAEY ob,
1 Multiple ERR_COR Received - Z3§Z!|—> Correctable error Message H ERR_COR Received FEZE 1 RW1CS
B, 1ZFRE 1.
EANER Ob,
2 ERR_FATAL/NONFATAL Received - 5UZ— Fatal (& Non-Fatal error Message HiZ=FEZ Bk RW1CS

107, ZFRE L
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8:7

31:27

EIAES ob,

Multiple ERR_FATAL/NONFATAL Received - 2§ I§if ] — ) Fatal 3 # Non-Fatal error Message B
ERR_FATAL/NONFATAL Received FERE 1 if, 1ZFERE 1,

BUAETS Ob,

First Uncorrectable Fatal - U EIZE—N13 Fatal error BY Uncorrectable error Message B It ER
% 10

EIAES ob,

Non-Fatal Error Messages Received - U Z|—1 22> Non-Fatal Uncorrectable error Message Hi

ZFRE 1.

BUAETS Ob,

Fatal Error Messages Received - 2/ Z|— 2~ Fatal Uncorrectable error Message F1ZFER &

1

EIAES ob,

ERR_COR Subclass - #15 Function LI T ERR_COR Subclass capable, 7£H ERR_COR Received FE&
RE 1, WILFRAMENZFWEIR ERR_COR jBEFXINFRAVE, S5 Section 2.2.8.3, XFER
FAYE{NTE ERR_COR Received V& 1 ATBXL. WISRIZ Function 7~373F ERR_COR Subclass, NIt
E®J9 Rsvdz,

UNER Function LI Y ERR_COR Subclass capable, FEEEWEI—" SIG_SFW ERR_COR JHE, NN
FERRET RGN G A ESBIHRSE T,

BIMESI 00b,

Advanced Error Interrupt Message Number - 1% & 17 22 I8 /< B> MsI/MsI-X @& HF 51z
Capability BYTEPAS I RERERHIFETE S,

IFF MsI, S FeRPHIEIETREZN Message Data FIFTAE LI FHTEE 2 BNRES, EB2F
{HESREFRILFER, LMEZEREE N\ Message Control Register A Multiple Message Enable ZEZAT,
3BetA1% Function B MSHBEMNE B REEXRT, ©REMD.

T MsI-X,  LEFFRRFRYERERERBF T MSI-X Table entry SRAERLFETHS., BIfE Function SE
W7 32 PALRISE, ZEBEEYRER 32 MREZ—. WTEEER MSI-X 2T, 1Z5BHHMR

RIFAZE,

WNRBERSEIL T MSIFD MsI-X, M ASFEAMERARENEE, RE FE—x B E—FHl,
WRFEEET MsI-X, NMIZBFEFERTPAIELTISR MSI-X FIEIE,  WSRFERE T MSI S SEAE
Be, MZSHEFEPELIIETR MSI NEE, WRKEERRIEEE MSI FD MSI-X, ThZEFEEHRY
BEREN.

RW1CS

RW1CS

RW1CS

RW1CS

ROS/RsvdZ

RO
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7.8.4.11 Error Source Identification Register (Offset 34h)

Error Source Identification Register 4712 Root Error Status Register FIRESAYEE— AT LY IEFIANAT 2U 1E (FEEEn/Ean ) fBI=RRYR (LA
Requester ID ¥RiR) . BXEZIFMER, B2 M Section 6.2, T1E Root Control Register #[] Root Error Command Register AYIR &
W, #EFEINZE1FEE, Figure 7-13 1EHIGIR T 1251728 BRAYSED; Table 7-109 12 THEMAEISIE N,

ERR_COR Source Identification
1N T T N N N O O T Y O O O I
—

e S e ERR_FATAL/NONFATAL Source Identification
Figure 7-133 Error Source Identification Register
Bit Location Register Description Attributes
15:0 ERR_COR Source Identification - 1035 ERR_COR Received FEZRE 1 BT ZIAY ERR_COR Message ROS

Ay Requester ID,

ERIAES 0000,
31:16 ERR_FATAL/NONFATAL Source Identification - T3 =3 ERR_FATAL/NONFATAL Received FEZRE 1 AT ROS

IZZIAY ERR_FATAL B ERR_NONFATAL Message HHY Requester ID,

ZXIA{EA 0000h,

7.8.4.12 TLP Prefix Log Register (Offset 38h)

TLP Prefix Log Register 33£S MZfUERIEXTRIAT TLP B9 End-End TLP Prefix, BXEZIFMEE, 152 Section 6.2, {2 TLP
Prefix Log Present & 1 A, TLP Prefix Log Register 7B, (152 Section 7.8.4.7) .

TLP Prefix IXAFHIR, LUMETEER DW i5ENSEEATY, LASHIA TLP Prefix (9FEBRABREAVS TP /S TLP Prefix (9FER, ELt, TLP Prefix
Y Byte 0 iz F+E%HY TLP Prefix Log Register B3 Byte 3 A1; TLP Prefix B3 Byte 1 {i7F TLP Prefix Log Register B9 Byte 2 A7; {fOREHE,

First TLP Prefix Log Register & & H TLP HIZ5—> End-End TLP Prefix (Section 6.2.4.4) , Second TLP Prefix Log Register & &k H TLP
AUZE /> End-End TLP Prefix, RILZEHE, FNER TLP HY End-End TLP Prefix NEUDTIIAS, NIESH] TLP Prefix Log Register {H5 0,

YNER TLP {Y End-End TLP Prefix DA Max End-End TLP Prefixes FERISEAVE, Mz TLP LIIFAEIRIE (BXIFMESR, 15
S5 Section 2.2.10.2) , AT {ERAREEACNEIXFMER, ELFFEEFICR TATZREIER End-End TLP Prefix, ZAFE—1Na
HHY End-End TLP Prefix i1CR7E Header Log Z1FSEMIFE— DW F7, Header Log HIE S DW 2FRENHI (IBFZM Section 6.2.4.4)

#BH Function STH5E0EHT TLP Prefix Log Register #RAFZE ., 140, 4NER Function A9 Max End-End TLP Prefixes =ER{E Y 10b (5
7 2 DW H9ZE M) , NS EE=F15EPU TLP Prefix Log Register FEIZEZ 9ZE, QR End-End TLP Prefix Supported =2E& (Section 7.5.3.15)
B, MJAZEZESCI TLP Prefix Log Register,
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Byte

Offset
31 24 23 16 15 8 7
First TLP Prefix Log Register 3sh
Byte 0 | Byte 1 | Byte 2 | Byte 3
Second TLP Prefix Log Register 3Ch
Byte 0 | Byte 1 | Byte 2 | Byte 3
Third TLP Prefix Log Register 40h
Byte 0 | Byte 1 | Byte 2 | Byte 3
Fourth TLP Prefix Log Register 44h
Byte 0 | Byte 1 | Byte 2 | Byte 3
A-0785
Figure 7-134 TLP Prefix Log Register
Bit Location Register Description Attributes Default
127:0 TLP Prefix Log ROS 0

7.8.5 Enhanced Allocation Capability Structure (EA)

74F Enhanced Allocation H1#IHIE™ Function ERAZREEIN Enhanced Allocation capability structure,

FEUTETHENENFR. DRERIFLTHET, RESFRUIEE 0, RiEFraiziihRREEE, FESA
BFRIRTRL,

7.8.5.1 Enhanced Allocation Capability First DW (Offset 00h)

31 22|21 16|15 8|7 0

RsvdP Num Entries Capability ID
[N S S [ Y U [ O I [ Y N I S N (Y T (N N N N N N AN N A

R e S Next Capability Pointer

Figure 7-135 First DW of Enhanced Allocation Capability

Bit Location Register Description Attributes
7:0 Capability ID - Enhanced Allocation capability 9 Capability ID 5 14h, It FERRRIE, HwInit
15:8 Next Capability Pointer - $5[0) Capability $EF=AY ~—ittE, MR ERENERE—ITUNNIZENN Hwlnit

NULL, LE=FERNRIEE,

21:16 Num Entries - F8§E1% DW [GHY entry #{, 000000b "R~ fG7T entry, LE=FERAHIEE, Hwlnit

7.8.5.2  Enhanced Allocation Capability Second DW (Offset 04h)[Type 1 Functions Only]

Y FBTF Type 1 Function, iXERETESE— entry ZH Function FIRBFE 1 DW, FL7E Type 1 Function PRSI Capability AT,
Enhanced Allocation Capability #ZRSEENEE — > DW, Enhanced Allocation Capability A955 — > DW %[l Figure 7-136 Fivx, FHCRTE
Table 7-112 7,
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~

|

RsvdP

l

|

——————————— Fixed Secondary Bus Number

-------------------------------- Fixed Subordinate Bus Number

Figure 7-136 Second DW of Enhanced Allocation Capability

Bit Location Register Description Attributes
7:0 Fixed Secondary Bus Number - ¥15R7Ei% Function FIEEZE/DBE— M EA HY Function, M4 Hwlnit
BEIFERLFERIZ Function HY secondary interface HY Bus Number, {0SR1E Function [FEEBEE
F3 EA B9 Function, NULLFERW K ED 00h,
15:8 Fixed Subordinate Bus Number - I1SR7Ei% Function BUISEZE/DA—"MFEF EA 89 Function, N4 Hwlnit
IR B FER LIIE7RIZ Function T Exi=RY Bus Number, 1SR Function [FHEIZBER EA R
Function, RIEZFER/RIKE T 00h,
7.8.5.3 Enhanced Allocation Per-Entry Format (Offset 04h or 08h)
— Enhanced Allocation Entry EH—{> First DW FFE/EHY 2 £ 4 & DW HY Base/MaxOffset {5 22H5K,
®  YJF Type O Function, Enhanced Allocation Entry Mt Capability H{mT& = 04h FF4A,
®  YJTF Type 1 Function, Enhanced Allocation Entry MUt Capability HI{RF&S = 08h FFiA.
®  YNZRIAH Enhanced Allocation Entry, MIZIRIXFI Entry,
Enhanced Allocation Capability 575 Entry H955—> DW 7E Figure 7-137 f1BE, FF7E Table 7-113 FAEN,
1 C 4123 1 1
RsvdP
I I A | L1 1 1 1 | L1 1t 1 11 L 1 1 | |
R e e S e
i : i ----Entry Size (ES)
3 | : RsvdP
3 i BAR Equivalent Indicator (BEI)
Primary Properties
| S Secondary Properties
e Writable (W)
Enable (E)
Figure 7-137 First DW of Each Entry for Enhanced Allocation Capability
Bit Location Register Description Attributes
2:0 Entry Size (ES) - It entry 1%J38 DW [5HY DW 24, Hwlnit

SLIELLE Capability BY, EREAHERLLFERPAIEMEZ entry RIA/N, REBLTIRETLL

R, B FERIETAY entry size SAIEHE XAMEAIZBEAXILL

{& 000b 1% entry FINEE5E— DW (B3 Entry Size FER) .
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7:4 BAR Equivalent Indicator (BEI) - 1Z=FERZRR1Z entry HISRI BAR, HwInit

AL EERE B ERLFRIMFERL,

BEI Value Description

0 Lt Entry ZE38F-1bB3ES 10h B9 BAR,

1 It Entry ZE30F 101 14h B9 BAR,

2 Lt Entry ZE30F-1B3ES 18h B9 BAR,

3 Lt Entry ZE38F-1b3ES 1¢h BY BAR,

4 Lt Entry ZE38F-1b3ES 20h B9 BAR,

5 I Entry ZE30TH#B1ES 24h B9 BAR,

6 Y SBIFSEIR Type 1 Configuration Space Header HY Function 58/, Bl BEIig
RZTF Function [EEIVRIE,

7 Equivalent Not Indicated,

8 Expansion ROM Base Address

9-14 It Entry 58155 VF BAR 0-5 fBXI L,

15 REB- XM IR I = ERRO(EN /9 “Equivalent Not Indicated”,
15:8 Primary Properties - 157 Table 7-114 S3E XY entry B, Hwlnit
23:16 Secondary Properties - TJi&ith, {FFH Table 7-114 FENHIBIEISRAEEESH entry B4, Hwlnit
30 Writable (W) - {8 1b F7<1% entry A Base 1 MaxOffset ZEZZ RW, FFHiZ entry B9 Field Size 2 HwiInit

RW ¥, Hwinit, {8 0b FTIXLEFERZE Hwinit,

BRIFRAVEREMER, ESM Table 7-114,

31 Enable (E) - 1b 57R1% entry 282, 0b FNiZ entry 225, RW/Hwlnit

INREGAIHER T1Z entry, WISRAIRIRIILMSIE Function KEX, FEFAIPRIZERIRE
o EctaHOUERSLIR,

T ERDEARRZIRAY Function, AILUZFERSLELA Hwinit; 3T BRJLASSTFR SR
ZRIRAY Function, 180, WNRE(EA BAR HLHEMLELLRIR, NRILLUBIZFERLILA RW,

BEI S ERAO(EAMMILNT -
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®  F¥F Type O Function (R EA WEESHEATE, FEUATRN) Bl EUATH 05, 7318,

®  SBIF Physical Function (3Z3F SR-I0V Y Type 0 Function) {58 EA AEAEZEAY Virtual Function DECRIR, FEIXLERAY BEI
BRI 9-14,

® 53 Type 1 Function (Bridge) A EA NELEISAEATE, FEUIEATEA) BEl EAZTAN 0. 1547,

®  IHFERHEARZEK Type 1 Function FE/RIREITEIZ Function [EERVERIR, (E210R Type 1 Function 878 7 LSRR, MIZ entry
Y BEI BN 6.

®  YJ7F 64 {\/ Base Address Register, BEI 1574k DWORD HIZXI BAR &,

®  YJF Primary Y, Secondary Properties 3 00h T} 01h A Memory BAR, F3IF—)X 9 Base + MaxOffset /N F 4 GB HSSBREI 72 BL 0
| 5 SEEINAYIER) BEI, SAFE—IRI Base + MaxOffset KT 4 GB ASBEDEAHRERY BEI; BN, AATFAZSA entry FE0 F 5
SEEINECIERIAY BE,

®  XJTF Primary B Secondary Properties JJ 03h Bf 04h HY Virtual Function BAR, S1IF—JX 9 Base + MaxOffset /\F 4 GB HISBE >
BZ 9 F 14 SBEIMAYERE) BEI, FAfE—IK 9 Base + MaxOffset XTF 4 GB RSSBE S BECABREIAY BEI; BN, AFBIFHZ™ VF entry
£ 9 2 14 BSSEREIN o BECHERIAY BEL,

o WFIFEEHERE BEI BIF entry BIFABIER, XITFLEXE Function, HRAMA—RX REHERMISEEZ—,
o IHMEEHER entry $5 BEI DECH 68X 7,

® BEIASHIBER THRERF— entry; UIREFIEIXFHFA] entry, T Expansion ROM Base Address Register AT SN (152
[ Section 7.5.1.2.4) ,

®  XJTF Type 1 Function, BEI{H 2 &l 5 {REg,

Figure 7-138 1¢B8 T Type O Function H952%& Enhanced Allocation entry BI1&T, XJF Base A1 MaxOffset FE&, Bit[1]| "R ZFERE
32b (0) L2 64b (1) FER,

NN NN N Y. N O O .0
Secondary : , Entry
E|w RsvdP Properties Primary Properties BEI R Size
Base[31:2] SJ‘R ! )
- S —Field Size
MaxOffset[31:2] slr 0: 32b
“ 1: 64b

: Base[63:32] |

Figure 7-138 Format of Entry for Enhanced Allocation Capability

Base FERIPAIE ([63:2]8k[31:2]) TR ECEAVEIAMENUE, HBIEAY Bit[1:0]5 AL EEFEJY 00b,

Base ZERFAYENN L MaxOffset FERAVE ([63:213k[31:2]) BRI EEARE—1 DW AUBIE, LEHBHEAY Bit[1:0)100 AL AR
BH 11b,
SJF Base 1 MaxOffset E&, UNERAFEFE Bit[63:32], NIXLAZHAEEENZ O,

REFEVF Type 0 Function S~ ERANZBEAXITH/ENE 2 FIRATEE, (BRNRXFY, FLERFWHTESRIY. T2
X TEISFETRNT 0 2 5 ZERY BEI BREFEMESE BAR ASBE, SRZUEIX Type 0 Function A9 Base F1 MaxOffset FERIEREARIFF
HIX i,
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WIRAREHZE Primary Properties [7:015FER, LURIR entry 15 H0ERIRZEEL, R BEIFEHRE Secondary Properties[7:0]LER
BRARIREEE, SPHAIRE Primary Properties [7:0]FERAVERS (f1a1, ERIBRSF) , TWHILUERZEARRELL,
WSS —RE R, iz ST R B R R PHATCREBRY Primary Properties {ESRSLINRIR, SeAUUUIRIEE, 4L
IIBFIRIEHE Secondary Properties FERHIERAMEEBRIRIZ THRIPRELAINEEEMRI A IETT, REFAERLRIPESHSE
RS RETAT .

Table 7-114 BA5EN. T Primary Properties [7:0]% Secondary Properties[7:0]2E&, 1Z Table M EN. T 2B RIFZ entry IS, [RIEX
entry B Primary ¥ Secondary B9, BNNEE entry SH Writeable ZERWUH 0b,

Table 7-114 Enhanced Allocation Entry Field Value Definitions for both the Primary Properties and Secondary Properties

Fields
v e Writeabl
Value (h) Resource Definition Hiegs
permitted
00 Memory Space, Non-Prefetchable. No
01 Memory Space, Prefetchable. No
02 1/0 Space. No
03 For use only by Physical Functions to indicate resources for Virtual Function use, Memory Space, No
Prefetchable.
For use only by Physical Functions to indicate resources for Virtual Function use, Memory Space,
04 No
Non-Prefetchable.
05 For use only by Type 1 Functions to indicate Memory, Non-Prefetchable, for Allocation Behind that Bridge. No
06 For use only by Type 1 Functions to indicate Memory, Prefetchable, for Allocation Behind that Bridge. No
o7 For use only by Type 1 Functions to indicate I/O Space for Allocation Behind that Bridge. No
Reserved for future use; System firmware/software must not write to this entry, and must not attempt to
interpret this entry or to use this resource.
08-FC ' \When software reads a Primary Properties value that is within this range, is it strongly recommended that Yes
software treat this resource according to the value in the Secondary Properties field, if that field contains a
non-reserved value.
D Memory Space Resource Unavailable For Use - - System firmware/software must not write to this entry, and No
must not attempt to use the resource described by this entry for any purpose.
Value (h) Resource Definition ertegble
permitted
FE 1/0 Space Resource Unavailable For Use - - System firmware/software must not write to this entry, and must N
not attempt to use the resource described by this entry for any purpose.
Entry Unavailable For Use - System firmware/software must not write to this entry, and must not attempt to
interpret this entry as indicating any resource.
FF No

Itis strongly recommended that hardware use this value in the Secondary Properties field to indicate that
for proper operation, the hardware requires the use of the resource definition indicated in the Primary
Properties field .

TERE T &R T Enhanced Allocation entry B970/5,

670



31

30

G N N O o T L T N I A O B e B
ElwW| RsvdP E,fgggggg Primary Properties| BEI |R[1 0 0
Base[31:2] 1R
MaxOffset[31:2] 1[R
Base[63:32]
MaxOffset[63:32]
Figure 7-139 Example Entry with 64b Base and 64b MaxOffset
313029 | | | 2423 | | o oy Y15 oo (817 oy (4932 0
Elw| RsvdP I%fgggglaerg Primary Properties| BEI |R|0 1 1
Base[31:2] 1|R
MaxOffset[31:2] 0|R
Base[63:32]
Figure 7-140 Example Entry with 64b Base and 32b MaxOffset
313029 1 1 2423 1 o 181 g BT g 1432 9
EwW| RsvdP ?,fggggﬁg Primary Properties| BEI [R|0 1 1
Base[31:2] 0[R
MaxOffset[31:2] 1[R
MaxOffset[63:32]
Figure 7-141 Example Entry with 32b Base and 64b MaxOffset
313029 | | 2428 | | o 'S ) oo ) 18y 7y o 49312 40
Secondary : ;
E|W RsvdP Properties Primary Properties BEI |R[0 10
Base[31:2] 0[R
MaxOffset[31:2] 0[R

7.8.6

Figure 7-142 Example Entry with 32b Base and 32b MaxOffset

Resizable BAR Extended Capability

Synopsys B9 1P AT LATE Firmware FRiE1d DBI [IECE BAR Mask Z1F22 3K 1E%E BAR BEETZS[@HA/)\ ; [T Resizable BAR Extended Capability
BJLATE BIOS T UEFI BT N ARIBCE B KRIFZE BAR BREIZS(BJAI AN,
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Resizable BAR Capability 2 —IRAI%EINEE, TRIFEHEREREA), HFEERFRATHERENNG, JLUBHREXIMER
[Ef8{4, TE{FEIT Resizable BAR Capability 1 Control Register {GIAR AR/, TEEMIZHBBEM 1 MB E| 512 GB #RY

Z/D—F Size,
MPLEMENTATION NOTE
Resizable BAR Backward Compatibility With Software

Resizable BAR Extended Capability Sx#32 4% 20 74 Size, SBEIM 1 MB £l 512 GB, [F3RNI BT 16 ME KHY Size, TiFZE/D—Fh4])
A R/NIESRIRR 7 SNE SRR/ NGB G 3R E 1.

BT EENHRERRIREA, SA/GEID Resizable BAR Control Z57725HY BAR Size FERXT /NI THRIZ, I BES
1EHY Base Address 17 esHIRILFER PR ILKFIXPDRIRAIANAIHERT, LSRN RW ZARIZRIME TR, LMEBREDE
BIFROIE, 5N BAR Size FERZ BT, #H/NiSMR Command Z17285HY Memory Space Enable &, S\ BAR Size FE&/T,
TERAY BAR IR B RARENAY, AT HREEZE BAR XNGEEE/IE, KA MNETIRIE BAR, FHKE Memory Space
Enable FE (BRIERDECRIR) »

Y24 BAR 2 64 17 BAR BT, A F31F Resizable BAR Capability 21722157 4 GB B =R 2 L /EIU8E

\: oy

It Capability {JEF3 T Base Address Register A9 Function, 32Z1#EIX Function 7~EFEE Resizable BAR Capability 2178 B 5IX
FERY BAR size: It BAR size A9 [BI KR FBXABRI=IE,

IMPLEMENTATION NOTE
Using the Capability During Resource Allocation

PECRBERRF DT LAE AL Capability SEVEZEE Function B BAR B R ISEAERT AR AN, IZER B ERMRANEITIE FFFFh
E N BAR, EEVEHEIDZENIEFREHI R/ N ERERRIIAR/N, e, EIHEE N BAR,

REHERLL Capability RE EIAERRA/NGNGE, HETEE NS ELS BAR 28T, BT AZIRA/NE Function
&, FFM Resizable BAR Capability Z1FesHIZEL, RS ECAIMNUIZSE)/ D FEHRAIREN size TRESERERRE, FHUZRE
NS ECEPT LR EHITK size, AT, HIFRKIZ size 5% Function BI51EHI BAR AY Resizable BAR Command FHfrasH. AfF, £
S N BAR,

HFEREMRNER, BRI BAR BIZNA size IRE NER/N\Y size, BIE size /\F Resizable BAR Capability Z1FE8R5AY
=K size, AMFERBIL Capability ROBCRRA/NVIREETBES ST RO EAE, BERBRLEDE, EASETRRMNXLER
Bo

f&Bf) Resizable BAR Capability, IREIHFERIMIISEE A LAEN, ERRZIRIMES, [RIREDEESHIIZE RS
EAFIRESEG (FIANZRS RAM) HECEDRIMEINESE], BRTEXFPIME FRESERIRIIRFEE 2 S EcA FRATHLIE

2,

Resizable BAR Capability structure TEX. 7 — PCl Express Extended Capability, 1% Capability {2 F PCI Express Extended Configuration
Space {1, 40 Figure 7-143 F7r, IXFMEMIRT LURBIFHESIE B Capability A9I%E . S AIEZEA/NI BAR SLHL T Capability
#0 Control 21788, FHTF{Ea] Function §xZAJLASEEL7S BAR, I Resizable BAR Capability structure ASBEIETLAM 12 N7 (£
N BAR) E| 52 PETE (73 BAR)
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31]30|29|28|27|26\25]24|23|22|21|20|19J18]17|15 15|14]13]12[11]10] 9 | 8 | 7]6]5]4]3]2]|1]0| Byte Offset

PCl Express Extended Capability Header +000h

T T T N T Y N Y N O A
Resizable BAR Capability Register (0) +004h

T T O O T Y
Resizable BAR Control Register (0) +008h

T T T O Y T Y O Y O
Resizable BAR Capability Register (1) +00Ch

T T T T Y N N Y O Y A
Resizable BAR Control Register (1) +010h

T T N T Y O O Y
' +014h

T T T O O T Y O Y O

Figure 7-143 Resizable BAR Extended Capability

— P ZEHIFZE AMD BY SAM  (Smart Access Memory) 1R, 1Z3RFLEMNFE T PCle Y Resizable BAR Capability, £/ BIHITARZ
B, FTERYRER A E 2B 256MB HIZS B IRIREY KB AT 278, AR Z 5, 7 BIOS FRFF/Z Above 4G Decoding
0 Re-Size BAR Support P8 MEIN, FFFE T SAM IHEE, 1ZINBERICIT 64 IR(FESVIIE) 468 LA EAF, AMATLATE 46 LA
HF=SE AR RO BECEERRIZSE), MIXZRYE Resizable BAR Capability Z{7E3RHATE BAR size BY, i1 REEAHAIZ 32bit BIER
%, FEX T ESEAHANRERR.

7.8.6.1 Resizable BAR Extended Capability Header (Offset 00h)

Next Capability Offset
i 1 ¥ 9 ¢ 94 ¢ 1 ¢ 7 - ¢ ] -k § F 4 fF 0§ 1 F @ & f F b i ]

Sommemsomsomssssssees PCI Express Extended Capability ID
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Capability Version

Figure 7-144 Resizable BAR Extended Capability Header

Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - 1ZZFEZE PCI-SIG FEM Y ID 5, BFERY RINEEHIME A RO
:_Eto

Resizable BAR Capability A9 PCI Express Extended Capability ID 2 0015h,

19:16 Capability Version - iZFEZ2 PCI-SIG EXHINRAE, 15~SCIHY Capability structure BIRRZN, RO

ITZIRARINE, LA 1h,

31:20 Next Capability Offset - Itt==EZF57~"E) —1 PCl Express Extended Capability structure f9{RFE = ; RO
WNERTE Capability A95HZIFRFPAFAEEMIN, /3 000h,

7.8.6.2 Resizable BAR Capability Register

NTERHBERS, BHLRE 4 2 23 FSBEMNREED—(L, 155 Section 7.8.6 AIEXSLIIRAA.

673



Function supports 1 MB BAR
Function supports 2 MB BAR
Function supports 4 MB BAR
Function supports 8 MB BAR
Function supports 16 MB BAR
o i s e S Function supports 32 MB BAR
Function supports 64 MB BAR
Function supports 128 MB BAR
berermrerremreoremssmeoemmces e Function supports 256 MB BAR
ffffffffffffffffffffffffffffffffffff Function supports 512 MB BAR
Function supports 1 GB BAR
Function supports 2 GB BAR
| Eroermmmcnemme s s —— Function supports 4 GB BAR
——————————————————————————————————————————————— Function supports 8 GB BAR
Function supports 16 GB BAR
Function supports 32 GB BAR
W e e T Function supports 64 GB BAR
o e s = Function supports 128 GB BAR
Function supports 256 GB BAR
Function supports 512 GB BAR
e e s e e e e s L e Function supports 1 TB BAR
———————————————————————————————————————————————————————————————————— Function supports 2 TB BAR
Function supports 4 TB BAR
Function supports 8 TB BAR
o R S e e S e e e e e S S e e e e Function supports 16 TB BAR
------------------------------------------------------------------------------- Function supports 32 TB BAR
Function supports 64 TB BAR
Function supports 128 TB BAR

Figure 7-145 Resizable BAR Capability Register

Bit Location Register Description Attributes

4 Function supports 1 MB BAR - & 1 fF3&73s Function 2511 BAR Size 5 1 MB (2%Byte) H{T18{E, RO

5 Function supports 2 MB BAR - & 1 iF3&73s Function 32511 BAR Size 5 2 MB (2%'Byte) HH{T1%(E, RO

6 Function supports 4 MB BAR - & 1 iF3&73x Function X511 BAR Size 5 4 MB (2%2Byte) HH{T18(E, RO

7 Function supports 8 MB BAR - & 1 iF3&73x Function X511 BAR Size J 8 MB (22Byte) HH{T18(E, RO

8 Function supports 16 MB BAR - & 1 7373 Function X510 BAR Size 9 16 MB (22*Byte ) I/ T12/E, RO

9 Function supports 32 MB BAR - & 1 AJ%73s Function X510 BAR Size 9 32 MB (22°Byte ) I/ T12/E, RO

10 Function supports 64 MB BAR - & 1 AJ%73s Function X510 BAR Size 9 64 MB (22°Byte ) I/ T12/E, RO

11 Function supports 128 MB BAR - & 1 B3%&7x Function S735LA BAR Size 5 128 MB (277Byte) #H{T RO
BRIE,
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12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

AY . Y 28 A3 YA
Function supports 256 MB BAR - & 1 A&/ Function 3235l A BAR Size 9 256 MB (2%Byte) #H1T
1BIE,

AY . Y 29 A3 YA
Function supports 512 MB BAR - & 1 fJZ&/ Function 3235 A BAR Size 9 512 MB (2%Byte) #H1T
1BIE,

AY . A 0 AY A EEI
Function supports 1 GB BAR - & 1 A¥3&7X Function S235LA BAR Size 9 1 GB (23Byte) H{TiR{E,

AY . A 1 AY A EEI
Function supports 2 GB BAR - & 1 AJ3E7X Function S235LA BAR Size 9 2 GB (23Byte) H{TiR{E,

AY . A 2 AY A EEI
Function supports 4 GB BAR - & 1 A3E7X Function S235LA BAR Size 9 4 GB (232Byte) H{TiR{E,

AY . A 3 AY A EEI
Function supports 8 GB BAR - & 1 A3E7x Function S35 A BAR Size I 8 GB (23Byte) H{TiR{E,

N H = 34 R
Function supports 16 GB BAR - = 1 BJ3E7x Function 235 A BAR Size JJ 16 GB (23*Byte) H1TIR(E,

AY . A 3 AY A EEI
Function supports 32 GB BAR - & 1 AJ3E7x Function Sz35LA BAR Size JJ 32 GB (235Byte) H1TIR(E,

N H = 36 e
Function supports 64 GB BAR - = 1 BJ3E7< Function 235 A BAR Size JJ 64 GB (236Byte) H1TIR(E,

. o 37 Si—te
Function supports 128 GB BAR - & 1 AJ3E7x Function Sz35LA BAR Size 9 128 GB (237Byte) #1715
7E.

N H = 38 N
Function supports 256 GB BAR - & 1 AJ3&7x Function Sz35LA BAR Size JJ 256 GB (23%Byte) 175
7E.

N R = 39 N
Function supports 512 GB BAR - & 1 BJ3E7< Function Sz35LA BAR Size 9 512 GB (23%Byte) #1715
7E.

A . A o A A DEI:I
Function supports 1 TB BAR - & 1 FJ3&7R Function S#5LA BAR Size 9 1 TB (2%Byte) H{TIER(E,

A . A 1 A A DEI:I
Function supports 2 TB BAR - & 1 FJ3&7R Function 514 BAR Size JJ 2 TB (2%Byte) H{TIER(E,

A . A Z A Y DEI:I
Function supports 4 TB BAR - & 1 FJ3&7R Function 514 BAR Size JJ 4 TB (2%2Byte) H{TIR(E,

A . A 3 A Y DEI:I
Function supports 8 TB BAR - & 1 FJ3&7 Function S2#5LA BAR Size JJ 8 TB (2%3Byte) H{TIR(E,

) e 44 ST
Function supports 16 TB BAR - & 1 iJZ%/ Function 3511 BAR Size 5 16 TB (2*Byte) H1TI%(E,

\ . N 4 e
Function supports 32 TB BAR - & 1 IJZ&/ Function 23511 BAR Size 7 32 TB (2%Byte) H{TIR(E,

\ H - 46 e
Function supports 64 TB BAR - & 1 IJZ%/ Function 23511 BAR Size 7 64 TB (2%Byte) H{TIR(E,

) iva > 47 17715
Function supports 128 TB BAR - & 1 AJZE/x Function 5L A BAR Size 9 128 TB (2¥Byte) {715
7E.

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO
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7.8.6.3 Resizable BAR Control Register

31{30|29|28(27)|26|25|24|23{22|21]20|19|18{17|16|15 14|13 8|7 5|4 3|2 0
BAR Size
| I I | 1 |

<
| “---BARIndex

Number of Resizable BARs
RsvdP
| B saims e o i i Function supports 256 TB BAR
e Function supports 512 TB BAR
Function supports 1 PB BAR
Function supports 2 PB BAR

et e e e Function supports 4 PB BAR
--------------------------------------------------------- Function supports 8 PB BAR
Function supports 16 PB BAR
Function supports 32 PB BAR
|| SrTeToomsoscoscsecmecsescescoscoescssessesorsosconcomosmoomons Function supports 64 PB BAR
-------------------------------------------------------------------- Function supports 128 PB BAR
Function supports 256 PB BAR
Function supports 512 PB BAR
| T R T R A R R R R R TR Function supports 1 EB BAR
e e e i e B s s i Function supports 2 EB BAR
Function supports 4 EB BAR
Function supports 8 EB BAR

Figure 7-146 Resizable BAR Control Register

Bit Location Register Description Attributes

2:0 BAR Index - 1ZJwi3{EEE) BAR FIFFA, RO
0 BAR located at offset 10h
1 BAR located at offset 14h
2 BAR located at offset 18h
3 BAR located at offset 1Ch
4 BAR located at offset 20h
5 BAR located at offset 24h
Others {RE8
33F 64 i BAR, BAR index 357~41AI DWORD,
IH{EIERIAR BAR SZAFATTRERIA/N,
7:5 Number of Resizable BARs - $573x Function HY capability structure FHEJIEEEK/\AY BAR 2, 2 RO/RsvdP
Figure 7-143,

ZFERAYBELIRTE 01h El 06h HSSEEIA, 1ZZERTE Resizable BAR Control Register (0) B3 (R
T2 008h) , HAttFTBEFERIYH RsvdP,
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13:8

16

17

18

19

20

21

22

23

24

25

26

BAR Size - #RfEHY BAR Size 2~
0 1MB (2% bytes)
1 2MB (2% bytes)
2 4MB (2% bytes)

3 8MB (223 bytes)

43 8EB (2% bytes)

ItFERAIBUAMBESF TIEY BAR A RIEAIE KA S EJRIBAIARY BAR FIRANN. 97T SHI4E)
[E3rE, BOAMBLFE 0§ 19 ZiE),

SNZFFEEFRETHRIZR , ZEB A RMASR Size 1, 40 BAR A RIE(UEFTIRIZA9ER
.

BEHEES N5 Resizable BAR Capability and Control Register I8 RAMEIEX NAYE, BATRST
ENESFEARENER, FEEIZE BAR Size RS RE N SIS /NG UG EFRE L
730,

Function supports 256 TB BAR - & 1 A%/ Function 235 A BAR Size J 256 TB (2*%Byte) 1#{Ti%
£,

Function supports 512 TB BAR - & 1 AJZX/ Function 235 BAR Size 9 512 TB (2%Byte) {715
£,

Function supports 1 PB BAR - & 1 HJZ<7x Function S235LA BAR Size 5 1 PB (2%Byte) H{TIR{E,

Function supports 2 PB BAR - & 1 HJZ<7x Function S235LA BAR Size 5 2 PB (2%'Byte) H{TIR{E,

Function supports 4 PB BAR - & 1 HJZ<7x Function S23F5LA BAR Size 5 4 PB (2°2Byte) H{TIR(E,

Function supports 8 PB BAR - & 1 HJZ<7x Function S23F5LA BAR Size J 8 PB (23Byte) H{TIR(E,

Function supports 16 PB BAR - & 1 BJ37< Function S35 A BAR Size JJ 16 PB (25Byte) H{TIR{E,

Function supports 32 PB BAR - & 1 BJ37< Function 3273514 BAR Size JJ 32 PB (2%Byte) H{TIR{E,

Function supports 64 PB BAR - & 1 BJ37< Function S35 A BAR Size JJ 64 PB (2%Byte) H{TIR{E,

Function supports 128 PB BAR - & 1 A7Z:7< Function 7351 BAR Size 9 128 PB (2*7Byte) 1#{T7i%
£,

Function supports 256 PB BAR - & 1 A7Z7< Function 7351 BAR Size 9 256 PB (2°%Byte) 1#{Ti%
£,

RW

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO
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27 Function supports 512 PB BAR - & 1 A&7 Function 354 BAR Size JJ 512 PB (259Byte) {715 RO
7F.
28 Function supports 1 EB BAR - & 1 FJ3&7x Function SZ#51A BAR Size 5 1 EB (2%°Byte) H{TIR{E, RO
29 Function supports 2 EB BAR - & 1 FJ3&7R Function 23511 BAR Size JJ 2 EB (25'Byte) H{TIR(E, RO
30 Function supports 4 EB BAR - & 1 FJ3&7R Function 23511 BAR Size JJ 4 EB (252Byte) HH{TIR{E, RO
31 Function supports 8 EB BAR - & 1 FJ3&7 Function 73511 BAR Size JJ 8 EB (2%Byte) H{TIR{E, RO
7.8.7 ARl Extended Capability

ARl =N ENESCIIAY Capability, ARINEZE RIS Function EPEILINIX N Capability, Root Port, Switch Downstream Port, RCiEP
#0 Root Complex Event Collector &3 RFEESLILX N Capability,

31|30]29]28|27|26]25|24|23]22]21|20|19]18]17|16]15] 14| 13]12]11|10] 9 | 8 | 7|6 |54 ]3| 2] 1] 0| Byte Offset
PCl Express Extended Capability Header +000h
[N Y I S S S [N I S S I U A ) |
ARI Control Register ARI Capability Register +004h
NN Y Y Y N N Y N Y Y S N

Figure 7-147 ARI Extended Capability

7.8.7.1 ARI Extended Capability Header (Offset 00h)
31 20119 1 5 0
Next Capability Offset
G N S N O I N Y O Y AN I (S Y O O O O OO O (O A A [ O AN OO O |
S R ~T
: borremee s ———— PCl Express Extended Capability ID
e Capability Version
Figure 7-148 ARI Extended Capability Header
Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - iZFEZ PCI-SIG EMXAY ID S, BFHERYT BRIV ERFINE RO
Eto
ARI Extended Capability H9 PCI Express Extended Capability ID J/J 000Eh,
19:16 Capability Version - 1Z=FEZZ PCI-SIG TEM AINRAS, $57~ELINAY Capability structure HIRRZAN, RO
M FIZARARIHEE, #7009 1h,
31:20 Next Capability Offset - Ltt="E3H57REIT~— PCI Express Extended Capability structure fU{REE ; RO

WNERTE Capability A95HESIFRPAFEEMIN, /3 000h,
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7.8.7.2  ARI Capability Register (Offset 04h)

RsvdP

—
- MFVC Function Groups Capability (M)

--- ACS Function Groups Capability (A)
Next Function Number

Figure 7-149 ARI Capability Register

Bit Location Register Description Attributes

0 MFVC Function Groups Capability (M) - {3 Function 0; PFEEA1E Function tt=EZ#JRH Ob, RO
MRIZFEREN 1b, MR ARINIZEEIL E Multi-Function Virtual Channel (MFVC) Capability
structure X233 Function Group 2 BIRI{HE,

1 ACS Function Groups Capability (A) - { T Function 0; PTBEE( Function tb=FEZ4H 0b, 4l RO
RiZ=FEREN 1b, NZFER ARNZEIEITEL ACS Capability structure 375 ACS P2P Egress Control HY
Function Group 25 ERIFEH,

15:8 Next Function Number - 1ZZFEIERIRET F— w5 =HY Function BY Function Number, 3158 RO
RBEMSESAY Function, Mg 00h, Function 0 [FENIL, Function AY5EESIZE,

7.8.7.3  ARI Control Register (Offset 06h)

TMFVC Function Groups Enable (M)
--- ACS Function Groups Enable (A)
RsvdP
Function Group

Figure 7-150 ARI Control Register

Bit Location Register Description Attributes

0 MFVC Function Groups Enable (M) - {XF37F Function 0; X3FFrEEAM Function, IRRIELZZE Ob, RW
B 1[5, ARNESEVIUEE Function Arbitration Table 952 B ##TE9 Function Group Number, [0

A~ Function Number,
ZAIRIEAAE S Ob, WIER MFVC Function Groups Capability ZEZ 5 0b, MIMAARIELLZE Ob,
1 ACS Function Groups Enable (A) - {XF3F Function 0; XSFFrEEfM Function, WIEIELZLZE 0b, RW

B 15, ARIREDHIED Function XUEH Egress Control Vector RRJLEASS Function Group
Number TA~2 Function Number 8B,

ZAIBIAEST Ob, ANER ACS Function Groups Capability FEZ /9 0b, NUAUREIELLZ Ob,
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6:4 Function Group - JJ1Z Function 73 BCHI Function Group Number, RW

ZFERRIBKIAE D 000b, TE Function 0 #, ¥N5R MFVC Function Groups Capability SZEZF1 ACS
Function Groups Capability ZEZIS9 0b, NAJRAEIZELLZE 000b,

7.8.8 PASID Extended Capability Structure

UNERSCIN PASID Extended Capability k&% Endpoint I AIEFEEUIE PASID TLP Prefix A TLP, IR FPEIIEHT feature 12 T &2
THAYSZIFFOfRRE,

Itt, Capability F§F Endpoint F RCIEP, X Root Port TEIX 5 RIS IS ANE S B E,

Itb, Capability 5 Chapter 10 TEX.AY ATS 1 PRI feature 5%, SCIN PASID Extended Capability HY Endpoint REEET #F ATS Bf PRI, 2
$F ATS 5% PRI BY Endpoint NEEE 7 #F PASID,

Figure 7-151 25 PASID Extended Capability structure A975/3,

31|30|29]28]27]|26|25]24

23]22|21]20|19|18]17|16[15|14|13]12|11]10| 3 | 8
PCI Express Extended Capability Header

[N S [ Y [ Y I [ N I I A | | [N N [ [ [ N A N I I A Ay B
PASID Control Register PASID Capability Register
[N S [ Y IS Y I I A | [ N [ [ [ I N I I A Ay

7]6|5]4]3]2]1]0]| Byte Offset
+000h

+004h

Figure 7-151 PASID Extended Capability Structure

7.8.8.1 PASID Extended Capability Header (Offset 00h)

Next Capability Offset PASID Extended Capability ID
coeoo e b b

------------------------------------------------ Capability Version

Figure 7-152 PASID Extended Capability Header

Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - iZFEZ PCI-SIG EMXAY ID S, BFHERYT BRIV EFINE RO
Eto

PASID Extended Capability B9 PCI Express Extended Capability ID JJ 001Bh,

19:16 Capability Version - 1Z=FEZZ PCI-SIG TEM AINRAS, $57~ELINAY Capability structure HIRRZAN, RO

MTZIRARIE, ©IA 1h,

31:20 Next Capability Offset - Lth="E3H57REIT— PCI Express Extended Capability structure fU{REE ; RO
ANSRTE Capability B95E25FRAAFIEEABTR, TJ9 000h,
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7.8.8.2  PASID Capability Register (Offset 04h)

15 1312 8|7 3210
RsvdP RsvdP

i -RsvdP
*--- Execute Permission Supported
Privileged Mode Supported

Max PASID Width

Figure 7-153 PASID Capability Register

Bit Location Register Description Attributes
1 Execute Permission Supported - & 1 &7 Endpoint S7351EHC Execute Requested & 1 BI1E R FA&A1% RO
TLP,
& 0 37X Endpoint JKIEA~E24E Execute Requested & 1,
2 Privileged Mode Supported - & 1 &7 Endpoint S73E1E Privileged ] Non-Privileged mode T~Iz&{T, RO
FHTHERIX Privileged Mode Requested FEXE 1 BIIEK,
WISRE 0, W Endpoint E7KIEASYE Privileged Mode Requested FEZE 1,
12:8 Max PASID Width - }57< Endpoint 735 PASID ZERAVZEE, (B n F~s245 PASID {0 & 2n-1 (& RO
Hm2f01) . BEORRIIFENPASID (0) . {H20 FTIFFTE PASID(E (2017) . WBEFERW
MNFoF 20 (&) ZiE.
7.8.8.3  PASID Control Register (Offset 06h)
15 3]211]0
RsvdP
NN T Y B
i - PASID Enable
‘--- Execute Permission Enable
Privileged Mode Enable
Figure 7-154 PASID Control Register
Bit Location Register Description Attributes
0 PASID Enable - 15RE 1, MFR1F Endpoint &IEFIZUIEL S PASID TLP Prefix A9 TLP, ZNRIE 0, T RW
FCVF Endpoint X,
LR Endpoint S23F ATS MIFTRRTEN., FHEZ ATS Control Register B9 Enable (E) & 10Y, 1%
EUAFIAES TS (Section 10.5.1.3)
ZRAER Ob,
1 Execute Permission Enable - {158 & 1, NISIF Endpoint &% Execute Requested FEZE 1 HiEK,  RW/RsvdP
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WSS 0, WARFIF Endpoint IXFER,

UNER Endpoint 37355 ATS NFTHRTEN,, FEEZ ATS Control Register F9H9 Enable (E) & 1 A7, 1%
FUAFIHIES M (Section 10.5.1.3)

WNER Execute Permission Supported 79 0, NIE{Z RsvdP,

ZRAER Ob,
2 Privileged Mode Enable - 15RE 1, M IF Endpoint &31X Privileged Mode Requested FERE 1 HJ  RW/RsvdP

BK, KRB 0, WZRFEF Endpoint IXHF(E,

WNER Endpoint S35 ATS MIFTARTEN., FEHEZ ATS Control Register AHY Enable (E) & 1 8%, i%
EUAFAIESEEM (Section 10.5.1.3) ,

UNER Privileged Mode Supported 3 0, ML RsvdP,

EUAMED Ob,

7.8.9 FRS Queueing Extended Capability

T HEFRERY FRS Queueing capability B Root Port F Root Complex Event Collector Z2Z25CH FRS Queueing Extended Capability, 2[5
Section 6.23, =75 Root Port 1 Root Complex Event Collector 3IFSCIM FRS Queueing Extended Capability,

WNEREA Function LI T I Capability, MIiZ Function IAAZASEIN MSI, MSI-X B4 E ERSCIL,

ﬂ|30|)9|25|7r|%[25|24Izz[zzplpo[19}1811 /]1@[15[.}.4}13112[11@0[ 9|8 ’ 7]6|5]4]3]2]1]0] ByteOffset

PCl Express Extended Capability Header +000h

[N Y Y S T T T T
FRS Queueing Capability Register +004h

[N Y Y N O Y T N TN Y Y A
FRS Queueing Control Register FRS Queueing Status Register +008h

[N Y Y N Y T T N T T Y T A
FRS Message Queue Register +00Ch

[N Y N A Y A A N Y A

Figure 7-155 FRS Queueing Extended Capability

7.8.9.1 FRS Queueing Extended Capability Header (Offset 00h)

Next Capability Offset
AN T T T N T S T T Y N Y O B

i Eomereeerre et PCl Express Extended Capability ID
e Capability Version

Figure 7-156 FRS Queueing Extended Capability Header

Bit Location Register Description Attributes

15:0 PCI Express Extended Capability ID - 1Z=FEZZ PCI-SIG EEXRY ID &, BHE=T EINECHIME RN RO
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Lo

FRS Queueing Extended Capability B PCI Express Extended Capability ID 3 0021h,

19:16 Capability Version - iZFEZ2 PCI-SIG EXHINRAE, 18~SLIHY Capability structure BIRRZN, RO
X FZRAAIAEE, D709 1h,
31:20 Next Capability Offset - ILL==EZ357RE)T—|> PCl Express Extended Capability structure f9{RF8 = ; RO
WNERTE Capability AU IZRAPAFAEEMDIN, NJ9 000h,
7.8.9.2 FRS Queueing Capability Register (Offset 04h)
21|20 16]15 12{11
RsvdP RsvdP FRS Queue Max Depth
Lo b b ) I | [ T S S (N O I S I () |
R
i e FRS Interrupt Message Number
Figure 7-157 FRS Queueing Capability Register
Bit Location Register Description Attributes
11:0 FRS Queue Max Depth - 35RELIAININRE, BIUETBEMM 001h (BATIRE 1) E FFFh (BA Hwinit
FRES 4095)
FRS Message Queue Depth FYERSIBITIZ(E.
{& 000h 1REE.
20:16 FRS Interrupt Message Number - 1ZZ /725187~ MSI/MSI-X [(Z 3T FRS Message Received RO

5, FRS Message Overflow 2K HIFHHES.,

IFTF MsI, I HFFEEFAYERTEZN Message Data FIPTAERLAYFHGNEE 2 BN RS2, B2
REHIFE, LMELSHES A MSI Y Message Control Register /Y Multiple Message Enable =
EZRY, S BECLA1Z Function B9 MSHESRIEBEREENRS, BRIEMAY.

T MSIX, IWEFFERTRYERSRERBEI MSI-X Table entry SREERLFETHESE. BNE Function ST
Wy 32 MLAERYEE, ZEBHYIUER 32 MREZ— JITHEER MSIX ST, ZSEBE YR

RIFAE,

SIRERSSEIT MsI A MsI-X, M ENERTRNEE, RESIFRG—XNER—MH.
ANERERE T MsI-X, MiZFFesFRIELIIET MSI-X BIEIE, WIRERET MsI 3 REBERE,
Nz F B ER MSI FIEE, SIRIRARIFTEERE MsI # MsIX, iZZfFashrIER
EX.
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7.8.9.3 FRS Queueing Status Register (Offset 08h)

RsvdZ
AN O O O | O |

“ FRS Message Received
--- FRS Message Overflow

Figure 7-158 FRS Queueing Status Register

Bit Location Register Description Attributes

0 FRS Message Received - Zj1lt; Root Port ] Root Complex Event Collector IZUWIZIFTHI FRS Message B, RW1C
AERLHTHY FRS Message B, 1Z{7E 1,
$E1& 9 DL_Down T, Root Port IEILALE O,
ZAIAOERAE Ob,

1 FRS Message Overflow - {158 FRS Message BAZI Ei#, FFEIL Root Port 1 Root Complex Event RW1C
Collector ¥EWIBIAERY 7 H#THY FRS Message, NIZfE 1.
$E1& 9 DL_Down T, Root Port WIEILALE O,

ZIAIBIANEST Ob,

7.8.9.4 FRS Queueing Control Register (Offset 0Ah)

15 1] 0

RsvdP
I O O O | O S ]
~FRS Interrupt Enable
Figure 7-159 FRS Queueing Control Register
Bit Location Register Description Attributes
0 FRS Interrupt Enable - 51V E 1 FHFERET MSI 8% MSI-X BS, Port WZRA& H MSI/MSI-X ShET, RW

LAFE7~ FRS Message Received Y, FRS Message Overflow E& &4 7 M 0b F| 1b AUEREE,

ZAAIBINEST Ob,

7.8.9.5 FRS Message Queue Register (Offset 0Ch)

FRS Message Queue Register B3 ZBAFFEx|HHY FRS Message FHIFER, BIAIERIAZ0 FRS Message HIZI =,

[EZEF 7R S N\ EIE Byte 0 FERRYHTE, KEMBAIIFMIERERIEAY FRS Message FEFTIXLEFER, HPATIAZTRS, XizEFFarY
SIRIFE
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31 20(19

FRS Message Queue Depth FRS Message Queue Function ID
[ I I Y N I [ N N I [ N S A N ——

16|15

------------------------------------------------ FRS Message Queue Reason

Figure 7-160 FRS Message Queue Register

Bit Location Register Description Attributes

15:0 FRS Message Queue Function ID - ItH{E 35z |HAY FRS Message Received AV} FH Root Port ] Root RO

Complex Event Collector £ pEAFF ELBERAZI T FRS Message HY Requester ID H7AY Function ID,

UIER FRS Message Queue Depth 9 000h, NIZREN.,

19:16 FRS Message Queue Reason - It {H 3 £z |HAY FRS Message Received AYEY, FH Root Port [ Root RO

Complex Event Collector 2B A9 B B7EBATI FRS Reason,

UNER FRS Message Queue Depth 39 000h, MIZREN.,

31:20 FRS Message Queue Depth - F5/~BAZIFZ4EHY FRS Message RIEIE ., RO
000b FRBAZIZS,

ZAET 000D,

7.8.10 Flattening Portal Bridge (FPB) Capability

Flattening Portal Bridge (FPB) Capability 2SCII FPB H94FT] bridge Function BJ LASLILAYTTE Capability,
Figure 7-161 Ffr73%,

FPB Capability structure %]

Figure 7-161 FPB Capability Structure

31|30|29|28|27|26|25]24|23]22|21]20] 19| 18|17 16[15]14|13]12]11]10] 9 |8 | 7| 6] 5|4 ]3] 2] 1] 0| Byte Offset

RsvdP Next Pointer Capability ID +000h

N T Y Y Y Y O [ T Y T Y
FPB Capabilities Register +004h

NN A N A Y I N I Y O A O B
FPB RID Vector Control 1 Register +008h

N T T Y N N Y N N Y N Y B
FPB RID Vector Control 2 Register +00Ch

N T T T T T N T T T A
FPB Mem Low Vector Control Register +010h

N T Y Y T T N T Y
FPB Mem High Vector Control 1 Register +014h

NN Y Y T T T T O Y |
FPB Mem High Vector Control 2 Register +018h

NI T AT N A N Y A I I Y O A |
FPB Vector Access Control Register +01Ch

N T T T T T T T Y
FPB Vector Access Data Register +020h

T T T O T T O Y A

UNER switch SCLY FPB, MIESA™ Port EFWAJRSLHL FPB Capability Structure, JUIF Root Complex FZEEER7> 32 5B Root Port -SLH
FPB Capability Structure, FB1F Root Complex NN ERZIELLZLSLIN FPB Capability,
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7.8.10.1 FPB Capability Header (Offset 00h)

31 1615 8|7 0

RsvdP Next Pointer Capability ID
Y Y N I Y Y N T Y O

Figure 7-162 FPB Capability Header

Bit Location

7:0

15:8

Register Description

Capability ID - It Capability ID /9 15h,

Next Capability Pointer - $5[0] Capability $E3=AY ~— ML, MR B §EFRMERE—ITUNIZ(EI 00h,

IR R,

Attributes

RO

RO

7.8.10.2 FPB Capabilities Register (Offset 04h)

RsvdP RsvdP RsvdP

|

e 1 e 1 1 NS
—t

FPB Num Sec Dev

FPB RID Vector Size Supported
---------------------------------------------- FPB MEM Low Vector Size Supported
FPB MEM High Vector Size Supported

Figure 7-163 FPB Capabilities Register

e :
i - FPBRID Decode Mechanism Supported
‘--- FPB MEM Low Decode Mechanism Supported

FPB MEM High Decode Mechanism Supported

Bit Location

7:3

Register Description

FPB RID Decode Mechanism Supported - & 1 &7~z 13 FPB RID Vector #15,

FPB MEM Low Decode Mechanism Supported - & 1 X/ "37 35 FPB MEM Low Vector ¥,

FPB MEM High Decode Mechanism Supported - & 1 /<3735 FPB MEM High Vector 1!,

FPB Num Sec Dev - {XX+F Switch B Upstream Port, It ERHERS Upstream Port 89 bridge B9
Secondary Side #8XEXAY Device Number F9#(&, ILESENILLFERAYEN 1.

RERY switch RUSLIER SN ECHI Device Number RIPTH 8 > 731FHY Function K53 Ee
Downstream Port , LA & 7E Device Number # Function Number RN IEZEEE N D B B
Downstream Port, {182, BEHBFIFIS Downstream Port D ECZATHEE EIREANRBHRSEEN
TEENRS, FERFRHFEEEEHENS LFnOFNRRNXEKANRERSTER
B IR S ST TR [,

RE N switch BUSLIERB S B Device Number BIFTHE 8 P FL1FAY Function 3R 55 e
Downstream Port , LA {8 £ & £2 B9 Device Number 0 Function Number SN D ECFF B
Downstream Port, B2, BBIEFIFIE Downstream Port 5y ECLS 1EFTIE R Device Number SBEEIA

Attributes

HwInit

HwInit

HwInit

HwlInit/RsvdP
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10:8

18:16

26:24

FZEEERY Function Number, RGHIREEEETES Upstream Port B Secondary Side FE2%EXAY Device

Number 52 EHBAIE Function Number $33& Switch Downstream Port,

ZFES S Downstream Port 1R85,

FPB RID Vector Size Supported - 187<LATE{A-SCINAY FPB RID Vector BIK/)N, FFIRHI IFIES
)\ FPB RID Vector Granularity =FEZHIE,

TN ARSI
Value Size Allowed Granularities in RID units
000b | 256 bits @ 8, 64, 256
010b  1Kbits 8,64
101b 8 Kbits 8
HitmIBERE.

YNER FPB RID Decode Mechanism Supported 5 0, NItt=FERFRYERTEN, WRHRIIEZRS,

FPB MEM Low Vector Size Supported - 357<LABRASCINAY FPB MEM Low Vector HIA/N, FFBRTI
FFEAFS N FPB MEM Low Vector Start Z2EZHI(E,

TN ARSI
Value Size Allowed Granularities in MB units
000b 256 bits  1,2,4,8,16
001b 512 bits  1,2,4,8
010b 1Kbits 1,2,4
011b  2Kbits 1,2
100b  4Kbits 1
HitmiBERE.

IER FPB MEM Low Decode Mechanism Supported 3 0, NItt=FEEHRIERTEN,, MRERIEGZ
Hgo

FPB MEM High Vector Size Supported - }87<LAEASCINAY FPB MEM High Vector HIA/N,

EXHImAS A

HwInit

HwInit

HwInit
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Value = Size

000b = 256 bits

001b = 512 bits

010b = 1Kbits
011b 2Kbits
100b = 4K bits
101b = 8Kbits

Hithgmid(ERE.
PREEX IR EX/NEBVHERIEE X HIRLE,

LIER FPB MEM High Decode Mechanism Supported 5 0, MtL=FEEPRIERTEN., WIREBHIEF
@Hgo

7.8.10.3 FPB RID Vector Control 1 Register (Offset 08h)

FPB RID Vector Start RsvdP RsvdP
I N T N N N N N O T ) I

“ FPB RID Decode Mechanism Enable
———————————————— FPB RID Vector Granularity

Figure 7-164 FPB RID Vector Control 1 Register

Bit Location Register Description Attributes

0 FPB RID Decode Mechanism Enable - & 1 A7, {$E FPB RID Decode 1, RW/RO

UNER FPB RID Decode Mechanism Supported 9 0, W FSIFEHIEIZAISEH0 RO, TEXFPERT,
ZFEHRER TR,

ZIAIBIANEST 0b,

1 FPB RID Vector Granularity - 345 N1ZFEFITF1=H] FPB RID Vector BIAIE LA FPB RID Vector RW/RO
Start FERAVEIEAIXITF AN (WFETR) &

EMAYRIG Y
Value | Granularity
0000b 8 RIDs
0011b 64 RIDs
0101b 256 RIDs
PTEEhRISIREE.
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HRIEESLIIAY FPB RID Vector HIA/N, FeYHEAH(NRIZF R P ABL AT LARIE NAFZERIZSEIN
RW, FEXFHER T, RIS EFERBGEERLN 0.

%NER FPB RID Decode Mechanism Supported 9 0, N IFEFIEI1ZFERSCINN RO, FEIZFES
RIEREN.,

X3F Downstream Port, 155 Device Control 2 Register 7HY ARI Forwarding Enable {iF] FPB RID
Decode Mechanism Enable /IR BN 1, BFANRIZFERER AT, NERELINE 0101b fRiEE!
ZFERH,

ZFERRIZMIAESN 0000b,

FPB RID Vector Start - {45 NiZFERFTF42H] FPB RID Vector FYRTE =,

Z(EZFERLA 8 N RID NEZAI RID {2, EI FPB RID Vector AY Bit 0 T -MNIZES FeSBTTIAE!
Z{EFENN_L FPB RID Vector Granularity &, 1 ASSEE, Bit 1 B RMNZSFEENNMERIZENL
FPB RID Vector Granularity J& 1 FSBE, LALZEHE,

A% JRYE FPB RID Vector Granularity FERFPAVE, BZFREBEANBAITITFHE (BHRER
IR 0) , AR

EMAYRIG Y
FPB RID Vector Granularity | Start Alignment Constraint
0000b <no constraint>
0011b ...000b
0101b ...0000 0b
P EMhRISIREE.

NSRER TR, MIEHTARE .,

3 Downstream Port, NS4S Device Control 2 Register 1A ARI Forwarding Enable F[1 FPB RID
Decode Mechanism Enable IRE 9 1, MEMHLIEIZFERRY 23:19 {/4#i2/9 0000 0b, FEUIR
e NVTAEME, WEEHTIEREN.

YNER FPB RID Decode Mechanism Supported 9 0, N IFEFIEIZFERSCINN RO, FEIZFES
RIEREN.,

ZFERHIEAIA{E S 0000 0000 0000 Ob,

RW/RO

7.8.10.4 FPB RID Vector Control 2 Register (Offset 0Ch)

RsvdP RID Secondary Start RsvdP
S N S [ U [ [ A e S U O

Figure 7-165 FPB RID Vector Control 2 Register
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Bit Location Register Description Attributes
15:3 RID Secondary Start - {45 NiZ FE A T2 H 44 Z04& 48 Type 0 Configuration Request A M RW/RO
bridge {£iB2! T i57HY Type 1 Configuration Request A3 RID offset,
RID offset AY{Z[2:0] FREEMEIE S 000b, ToiE(ERL.

%3 Downstream Port, ¥15R Device Control 2 Register F9AY ARI Forwarding Enable (/& 1, R4
IREIZZERAY 7:3 IS\ 0 0000b,

UNER FPB RID Decode Mechanism Supported {79 0, MSSIFEHIEZFERSLIN RO, HEIZFE
FHHEREN

ZFERAYZAIA{EI 0000 0000 0000 Ob,

7.8.10.5 FPB MEM Low Vector Control Register (Offset 10h)

RsvdP RsvdP
NS NN N N P N T M | 5y T O O I

: - FPB MEM Low Decode Mechanism Enable
e FPB MEM Low Vector Granularity
FPB MEM Low Vector Start

Figure 7-166 FPB MEM Low Vector Control Register

Bit Location Register Description Attributes

0 FPB MEM Low Decode Mechanism Enable - & 1 A, {$8E FPB MEM Low Decode #1l, RW/RO

1SR FPB MEM Low Decode Mechanism Supported 5 0, M SSiFR AL ST RO, FEXFRE
W, ZFERPIERAREN.,

ZAIHIZAE Ob,
7:4 FPB MEM Low Vector Granularity - 245 NiZ=FERFTF 12554 FPB MEM Low Vector B9 E LN FPB RW/RO

MEM Low Vector Start FERAIFFEEXIST A, (W0F) &

EX ARSI -

Value | Granularity

0000b 1MB

0001b 2MB

0010b 4MB

0011b 8 MB

0100b 16 MB

PREEftRISERE,
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ET FPB MEM Low Vector size FISEH, SUFEH{CRIZFRPABL BRI LRI HIFRERIZSEIAN
RW, TEXMIERT, S EFESEEERELO .

LIER FPB MEM Low Decode Mechanism Supported 759 0, M SSiFE IS Z=FEESCI D RO, FH

ZFERPIEREN.
ZAER 0000b,

31:20 FPB MEM Low Vector Start - ZX{EE NiZFER TR ERFE T FPB MEM Low Vector AIEHEAYSS RW/RO
31:20 i,

RAE A ARYE FPB MEM Low Vector Granularity FERFIRIE, BZFRFIZANEAIITHE (B

BRI 0) |, SRR

FPB MEM Low Vector Granularity

Constraint

0000b

0001b

0010b

0011b

0100b

<no constraint>

...0b

...00b

...000b

...0000b

NSRER TR, MIEHTARE .

UNER FPB MEM Low Decode Mechanism Supported 75 0, N SSFEEEZ=FERSCI N RO, FFE

ZFRPAHERE

ZFERAVEAIAEDS 000h,

7.8.10.6 FPB MEM High Vector Control 1 Register (Offset 14h)

31

RsvdP
§ I O O [ O OO (O (] | |

- FPB MEM High Decode Mechanism Enable

ffffffffff FPB MEM High Vector Granularity

FPB MEM High Vector Start Lower

Figure 7-167 FPB MEM High Vector Control 1 Register

Bit Location Register Description

Attributes

0 FPB MEM High Decode Mechanism Enable - & 1 i, {#8E FPB MEM High Decode #17l, RW/RO

Y5 FPB MEM High Decode Mechanism Supported 79 0, M SYFAEEZIZAISEINN RO, TEIXTNIS

T, ZFRPRERTHEER.
ZIAIBIANEST ob,
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7:4

31:28

FPB MEM High Vector Granularity - X5 NiZFERFT1E5 FPB MEM High Vector B98I ELAK
FPB MEM High Vector Start Lower ZERRIFFEXITF AT, (A0F)

EMAYRIG Y
Value | Granularity
0000b 256 MB
0001b 512 MB
0010b 1GB
0011b 2GB
0100b 4GB
0101b 8GB
0110b 16 GB
0111b 32GB

PTE ELfthmASERIREE,

ETF FPB MEM High Vector size RISCI, iIFIR A (CEZFER AR n] LUgRIE HAESERMUSTILA
RW, fEXMMERT, S EREREEEEZN0 .,

LNER FPB MEM High Decode Mechanism Supported {78 0, N SIFREEIEZFERSCINA RO, FF R
ZFEERPRIEREN.

BUAER 0000b,

FPB MEM High Vector Start Lower - 245 N1ZFERFETIREN A T FPB MEM High Vector F9EHIE,

YRAESTURIE FPB MEM High Vector Granularity SERTRROME, T EMRIZ N EARITHOE (B0
ERGARR0) | WTFHR:

FPB MEM High Vector Granularity Constraint

0000b <no constraint>
0001b ...0b
0010b ...00b
0011b ...000b
0100b ...0000b
0101b ...0 0000b
0110b ...00 0000b
0111b ...000 0000b

NRB/R TIHER, W AHTHREN.

RW/RO

RW/RO
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LNER FPB MEM High Decode Mechanism Supported {78 0, N SIFREFIEZFERCINA RO, FF R
ZFERPRIEREN.

ZFBRAVENAEDD Oh,

7.8.10.7 FPB MEM High Vector Control 2 Register (Offset 18h)

FPB MEM High Vector Start Upper
T T T N Y N N N [ N N O B B

Figure 7-168 FPB MEM High Vector Control 2 Register

Bit Location Register Description
31:0 FPB MEM High Vector Start Upper - Z{4E NIZFERFITFRERN AT FPB MEM High Vector AYE1IE
HY5E 63:32 LLA,

YRAESATURIE FPB MEM High Vector Granularity SERTRROME, T EMRIZ N EARITHOE (B0
ERGARH0) | ATFHR:

FPB MEM High Vector Granularity Constraint

0000b <no constraint>
0001b <no constraint>
0010b <no constraint>
0011b <no constraint>
0100b <no constraint>
0101b ...0b
0110b ...00b
0111b ...000b

NRB/R TIHER, W AHTHREN.

YNER FPB MEM High Decode Mechanism Supported {78 0, T fSiFREEEZFERECIN A RO, FFE
ZFERPIHERE N,

ZFERAYEAAE D 0000 0000h,

Attributes

RW/RO
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7.8.10.8 FPB Vector Access Control Register (Offset 1Ch)

RsvdP RsvdP
O O SO O | | (WS [ ) 1 1]

---------------------------------------- FPB Vector Select

Figure 7-169 FPB Vector Access Control Register

bmmmmoemee. FPB Vector Access Offset

Bit Location

7:0

15:14

Register Description

FPB Vector Access Offset - 1Z=FER P RI{EIS~A] LUEID FPB Vector Access Data Register HH{TIEZEL 5B
A9 FPBRID, MEM Low 5§, MEM High H DWORD B HIRIE £,

1BITE A\ FPB Vector Select FFERAYMERILAZEIE RID, MEM Low Y, MEM High,

ZF RO ARIEITRIAY FPB RID, MEM Low B, MEM High Vector Size Supported ZE&-PAG{EMLET R
e, W

Vector Size Supported = Offset Bits | Vector Access Offset

000b 2:0 2:0 (7:3 unused)
001b 3:0 3:0 (7:4 unused)
010b 4:0 4:0 (7:5 unused)
011b 5:0 5:0 (7:6 unused)
100b 6:0 6:0 (7 unused)
101b 7:0 7:0

P EtRASIRE,
ERAPREBINZFEFRISARREEN ob, FHERIHERERKEHESTIA RO,
ZFERAIENAET 00,
FPB Vector Select - S NIZFRANEIFEIEIETHY FPB Vector Access Offset MBEIRIMEE., 14
REEZFRABNSZHF FPB HLHIEXIMAYE, BNERIHER,
E X RIRIBER:

00b  RID

01b  MEM Low

10b  MEM High

11b  Reserved

BRUAES 00b,

Attributes

RW/RO

RW
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7.8.10.9 FPB Vector Access Data Register (Offset 20h)

31 0

FPB Vector Access Data
| I N N AN A N N AN N N A N N I N N N N N N N N N D N N N N

Figure 7-170 FPB Vector Access Data Register

Bit Location Register Description Attributes

31:0 FPB Vector Access Data - Mi1ZE 17z FIEEEIEEIR(D] FPB Vector Access Offset Register HHY(EFRT RW
HaE EXLAY FPB Vector FIEUIREAY DW, BENIZS 173551 FPB Vector Access Offset Register 7
ROEFTHEEM B LR FPB Vector RUEHERY DW,

UNERILFE RS2 55 FPB Vector Select BY, FPB Vector Access Offset ZERAYE, MLt FERAYITHER
HER, (BER—RBEFEMRTNX1ZE 700,

ZFERRYZRA{E 0000 0000h,

7.9 Additional PCIl and PCle Capabilities

RBIF—LEERIMIT PCI F PCle Capability ETHEIR, IXLE Capability FELLEBEANESCIINY, {BEAD PCISIG HB R fERE LI L
Capability,

7.9.1 Virtual Channel Extended Capability

Virtual Channel Extended Capability (VC Capability) Z3CHI Port (S(,EE] Function) HIZ & AT ESLIAY Extended Capablllty XL port
1ES74EBk1A Virtual Channel  (VCO) '%ﬁi)\Traffic Class (TCO)ZHMEIT T INREY B I XABBEATRE—1303F 7C I8 ve 1Y
REHTIFSZD VC HNEE, BT, (@Y vCeo 35 TC0 HY PCl Express 1ZEEAEESLI VC Extended Capability fIfEXS1F
22, Figure 7-171 £5H7 Virtual Channel Extended Capability structure (975 SE], LELEKIIRE] PCl Express SEIRAVEE@IEHHL, FF
EEES Port B{EANEES (8 RCRB) , BY{F{AJSCIM Multi-Function Virtual Channel (MFVC) Capability structure H& & RSCI,
Virtual Channel Extended Capability structure SR LEZS1F 28 /=FEZRIREXT Endpoints, Switch Ports, Root Ports ¥1 RCRB BAEHI
ARFR, WHWIRYE PCI Express Capabilities Register HRAY Device/Port Type FFER, LAMAEIXLEEFo8/RRAIAT NS X,

FEIBIBRYEIEH Port VC Capability Register 1 FfY Extended VC Count FERIERR, B IURIEIZFERIVERTEY B VC BREF
ESAYRT B,

TEFRFA single-Function device B} RCRB fY Extended Configuration Space FEBIDIFSLIN VC Capability structure,

Upstream Port Y Multi-Function Device BJ LA % {4 2 SL I Multi-Function Virtual Channel (MFVC) Capability structure ( Section
7.9.2 ), 905 Multi-Function Device ©& MFVC capability structure, | FSIFE{F(@ 5 FAA Function SEI— VC Capability structure,

£ Function A9 VC Capability structure tE 501FF3F Switch I{XEE Switch Downstream Port Function 3§ RCIEP AUIR &, AN,
S4B Function 0 LI VC Capability structure,

N TS HAEFEAME, VC Capability structure F19{# AR Extended Capability ID: 0002h F 0009h, AISRSCHN T VC Capability
structure HIREEIASLIN Y MFVC Capability structure, NIEL Extended Capability ID 23 0009h, ZNERSCI Y VC Capability structure Y
IR ARSI MFVC Capability structure, MIE Extended Capability ID 75 0002h,
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Switch ports, Root Ports and RCRB
A

All Devices

31 16 15 0
PCI Express Extended Capability Header
Port VC Capability Register 1 i *n (2:0)
| VCAbTable | N . I
’—___pffset_(_31 :24) : Port VC Capability Register 2
Port VC Status Register Port VC Control Register
- Otset (3134, | VCResource Capabilty Register (0)
VC Resource Control Register (0)
VC Resource Status Register (0) RsvdP
,: EEE 2
| PortArb Table | I
~ ___E)_ff‘clfft_(_s_l:_z_{)___; VC Resource Capability Register (n)
VC Resource Control Register (n)
VC Resource Status Register (n) RsvdP
-
VC Arbitration Table
N
Port Arbitration Table (0)
k—b
Port Arbitration Table (n)

*n = Extended VC Count

Figure 7-171 Virtual Channel Extended Capability Structure

Byte
Offset

00h
04h
08h
0Ch
10h
14h

18h

10h + *n OCh
14h + *n OCh

18h + *n 0Ch

VAT _Offset
*10h

PAT_Offset(0)
*10h

PAT_Offset(n)
*10h

OM14320B

7.9.1.1  Virtual Channel Extended Capability Header (Offset 00h)
31 20(19 16|15 0
Next Capability Offset
L1 N T T T A I N N O O O O M
= T
i e PCI Express Extended Capability ID
el Capability Version
Figure 7-172 Virtual Channel Extended Capability Header
Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - 1ZFEZZ PCI-SIG FEXAY 1D, BFHERY BINAAI RS, RO
Virtual Channel Extended Capability Y Extended Capability ID & 0009h ¥ 0002h,
19:16 Capability Version - iZFEZ2 PCI-SIG EXHINRAE, 15~SLIHY Capability structure BIRRZN, RO
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ITZIRARINE, LA 1h,

31:20 Next Capability Offset - Itt==EZFE7~"E) T—{> PCl Express Extended Capability structure f9{RFEE ; RO
WNERTE Capability A95HEIIFRFPAFAEEMIN, /3 000h,

7.9.1.2 Port VC Capability Register 1 (Offset 04h)

RsvdP
———————————————————————— Reference Clock
e e Port Arbitration Table Entry Size

31 12|11 10|9 8| 7 |€ 413 |2 0
RsvdP
IS (S 1 (S (NSO [ | (I ) A (S | | S ) S [ [ | 1 | 1| 1 1
e
i i ----Extended VC Count
| b RsvdP
| Low Priority Extended VC Count

Figure 7-173 Port VC Capability Register 1

Bit Location Register Description Attributes

2:0 Extended VC Count - FS7RBREAIN VC IMRESTHFREIBIERIEE. WFERIIPIE Function #FERL. RO

ZAERTREIN VC FrEEHY VC Resource register 48, B2 &z [8)F LAY (extended) VC Resource
Capability. Control [ Status register H9%{=,

IE=BRAS/IMES 0 (FRRREREUA ve Hiz ve {XB 1 28 VCResource Register) , FxA(E

?3 70
6:4 Low Priority Extended VC Count - Z/~ARLEILSELR VC (LPvC) 4HRY vC AIEIE (LA Vo JikesR), RO

b EZSIFTA Function &R,

ZFBRAVR/MEJS 000b, ERA(EJY Extended VC Count,

HZFREA

® X n=Extended VC Count Aif, F&H LPVCH, H Port B Ve EhXANERINFEZEEN
SRS EIEH, EXMAZER, veo PSRRI, ME vemRsSHs, Trhds.

® = 0<n<Extended VC Count BF, M VCERSM 0F) n B LPVCHIINR, WSERT n BIAS

IR B R SHAMTRMS,

o (NIASMESAFH vC REFIEEEHAT, 1=HINT R LPvc i, EF Lpvc Y Ve Fifs
RIS F5 22 Port VC Capability Register 2 A3 VC Arbitration Capability SFEZ3ZH,

9:8 Reference Clock - 1ZZE AR5 XIS FE T HI[EJHY WRR Port Arbitration A Virtual Channel TS RO
Y, LR ERRT S IERTER I S337AY RCRB. Switch Port A1 Root Port B3, XA~ 1EXFEE I 5337AY Root
Port. Endpoint F] Switch BERECI WRR HYI Root Complexe 53, FHENIEIZEZE] 00b,

EXHImASES :
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00b 100 ns reference clock
01b~11b  Reserved
11:10 Port Arbitration Table Entry Size - <7< Function &1 Port Arbitration table entry H9 size (LALK4FHER RO

fiI) o MFENIT T ESRT S5 mAY RCRB. Switch Port F1 Root Port B3, YT AZIFXTE
£577%A9 Root Port 1 Endpoint, BFBE M IEEEZE] 00b,

EXAVRISEN:
00b Port Arbitration table entry A9 Size 9 1 bit ,
01b Port Arbitration table entry B3 Size /9 2 bit ,
10b Port Arbitration table entry A9 Size 9 4 bit ,

11b Port Arbitration table entry B3 Size /9 8 bit ,

7.9.1.3 Port VC Capability Register 2 (Offset 08h)

RsvdP
I TN N T T I Y I S Y I N T Y I O
S T
| et VC Arbitration Capability
B VC Arbitration Table Offset
Figure 7-174 Port VC Capability Register 2
Bit Location Register Description Attributes
7:0 VIC Arbitration Capability - LPVC 2B Function 2350 vC {h 28, th==EE 3T F Low Priority RO
Extended VC Count FZEZ AT 0 HIPFE Function B3, XTFPFrEEM Function, IFERRIEIEL:
Z| 00h,

ZEFEPNE NN T FEENA VC Arbitration Capability, HiZFERBATF 1 tkE 1
BY, Tz port AILUBIIECEIRHARIAY ve [hEIRSS.

BHAFHIRIEN 9
Bit 0 Hardware fixed arbitration scheme, e.g., Round Robin
Bit 1 Weighted Round Robin (WRR) arbitration with 32 phases
Bit 2 WRR arbitration with 64 phases
Bit 3 WRR arbitration with 128 phases
Bit 4-7 Reserved
31:24 VC Arbitration Table Offset - %71~ VC Arbitration Table 8XJ 73~ Virtual Channel Extended Capability A9 RO
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#biE (L DQWORDS (16 bytes) NEY) . HFERXIFTA Function #BRL, 0 RNZENFIE.

7.9.1.4  Port VC Control Register (Offset 0Ch)

15 4|3 1] o
RsvdP

L
E - Load VC Arbitration Table
e VC Arbitration Select

Figure 7-175 Port VC Control Register

Bit Location

3:1

Register Description Attributes
Load VC Arbitration Table - ZF/<EHE{4-EE 5T VC Arbitration Table, Z4Ffi% VC {HE {558 VC Arbitration RW
Table BY, ZFEEXIFFTE Function E8E,

HIEEIZ R 1 LIS E(FEBYRIEE! VC Arbitration Table PRIFHE,; BRI TR, R E
VC Arbitration Table Status ZEEZLABIATEAETE VC Arbitration Table FHIFEEEH VC (HEIZHE]
ﬁo

ZEER S 2R 0b,
AT EE Port BY VC Arbitration Table, FCEI{AEEZREWI TR

1 SRR VC Arbitration Table BT, BiEZ [EXIRFRISTE BIEAHEHRT, Port VC Status
Register B9AY VC Arbitration Table Status FEISHBEHBEENIREN 1,

2. FAFTX{HYE Load VC Arbitration Table IR &= 9 1, {i&{F Port M\EL VC Capability structure HHsEEY
VC Arbitration Table, FNFEE.

3. HREAETERL T Zsk N FIEFERY VC Arbitration Table [, B E@NELR Port VC Status Register
FRHY VC Arbitration Table Status FE%.

4. JBILIEE Port VC Status Register F9AY VC Arbitration Table Status Z2EZAY(E, W{Fa]LAMESEH
J&HY VC Arbitration Table 2 &{F 5 EE,
VC Arbitration Select - F3 M Port VC Capability Register 2 A9 VC Arbitration Capability S2E& i — RW
fhve (B EBENZFR, 1ZFERIIFTE Function B,
ZFERRIDIHERIN T VC Arbitration Capability FRRIE RN —HIE =,

EEA LPve BRRIZAD ve B, BoERH SRR PHTTE,
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7.9.1.5 Port VC Status Register (Offset OEh)

“ VC Arbitration Table Status

Figure 7-176 Port VC Status Register

Bit Location Register Description Attributes
0 VC Arbitration Table Status - }573x VC Arbitration Table BJ—2{EIRZS, Z3Ffi%k VC {88/ VC Arbitration RO
Table B, 1Z{UXSFFTH Function E3ERL,

= VC Arbitration Table FY{TUIZ B G ENY, ZUHEEHE 1, JHEIRE Port VC Control
Register VY Load VC Arbitration Table f5, TE{HSSAINETFIETE VC Arbitration Table BHRY{ERT, 1%
B HEES,

ZIAIBANES Ob,

7.9.1.6 VC Resource Capability Register

B Port Z/DF—1 Ve, BIveo; &A1 port BIIESCIIM VCo El VC7 BIFRZ 8 N VC, EXIFAIE VC, Port E=SCINANT 3

NETF2E: VC Resource Capability Register. VC Resource Control Register ] VC Resource Status Register,
B Ve H =

— oEHIAY TC/VC BRETE], BEN 7% VC NMEFZRY TC,

— NEJIZEAT Port Arbitration Table, BENX T VC NRE NinEMEHER RN,

31 24123|22 16|15|14|13 8|7 0

RsvdP
Y N [ Y O | I T I | e L L L

Jf —— Port Arbitration Capability
——————————————————————————————————————— Undefined

Reject Snoop Transactions
Maximum Time Slots

Figure 7-177 VC Resource Capability Register

Bit Location Register Description Attributes

7:0 Port Arbitration Capability - Z=7=I, VC S735HY Port Arbitration 258, W= ERITERA Switch Port. RO
SIS FASSTRAY Root Port F1 RCRB B XY, (BT ASIFRIZE IV 577HY Endpoint Tf; Root Port 55,

ZFBRPHIE A IS AT N EE X AY Port Arbitration Capability, ZHiZFRHIEII 1 71
RS, TRt Ve STHFZMAEAIHREARSS.
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14

15

22:16

31:24

R4S Port Arbitration Select FFEZTEIXLL Capability FH{TIEIR (Section 7.9.1.7 )

BHAFIRIEN T
Bit 0 Hardware fixed arbitration scheme, e.g., Round Robin
Bit 1 Weighted Round Robin (WRR) arbitration with 32 phases
Bit 2 WRR arbitration with 64 phases
Bit 3 WRR arbitration with 128 phases
Bit 4 Time-based WRR with 64 phases
Bit 5 WRR arbitration with 256 phases
Bit 6-7 Reserved
Undefined - MIZAIZEVAMERTEN . EAIBRISSRIRAF, 1% {2 FFHE7R Advanced Packet RO

Switching, FRIEARHLRBIE MIL(ZIZERRYE,

Reject Snoop Transactions - 575 0, D1F7E TLP header 1 No Snoop iR &9 05% 1 Y Transaction Hwinit
Big ve, H¥E 18T, (FEHERT No Snoop BHE{EZRTE TLP header I No Snoop & 1 HY

Transaction ##%{FJ9 Unsupported Request #1545, 5K No Snoop BMNAERANER, BSH

Section 2.2.6.5 , 1ZFE&XT Root Port 1 RCRB B3, X Endpoint B), Switch Port To3,

Maximum Time Slots - F57Itb VC TEBCE /9 time-based WRR Port Arbitration BTBERS S 5HI R ARTER Hwinit
# OOH1) . B0, ZFEHAYE 0000000b FRAZIFHERAMIEE 1, # 11111116 FR
IFRBRARIBREDY 128, ZFERXIATESIIFAY Switch Port, SZIFSXT R S5i7RAY Root Port 11

RCRB B, B AR Rl 55i7AY Endpoint 3f Root Port B, 4, ZFER{NIE Port

Arbitration Capability FFEZ$57~ VC 3245 time-based WRR Port Arbitration ATE%L,

Port Arbitration Table Offset - F57~x5 1t VC XEBXAY Port Arbitration Table BHEHE, W =FERRIPRE RO
Switch Port, ST TEE /5237 H Root Port F1 RCRB B3, 1B A S3EXGE5\ 1 5537588 Endpoint Y, Root
Port &,

ZFEFSCHIAYZE M Virtual Channel Extended Capability structure B9 HB3ELL DQWORDS (16 F15)
RBEMINEFRRIBEE, 00h BRIZEFE.

7.9.1.7 VC Resource Control Register

3
3113

N
~

26 24(23

20(19 17|16{15 8|7 0

RsvdP | VCID RsvdP RsvdP TC/VC Map
AN T T O ) Y I N N I T T T O I |

e S e s Load Port Arbitration Table
—————————————————————————————————————————————————— Port Arbitration Select

VC Enable

Figure 7-178 VC Resource Control Register

Bit Location

Register Description Attributes
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7:0

16

19:17

26:24

31

TC/VC Map - 1ZFERISRIETELE ve B9 TC, tb=ERITERA Function #3E 3%,

ZFERNAF A ENN T TC 8, fa0, HZFERPE 7 tHiFE 189, 1C7 HMEIENZ
C ., BzFBRPAT 1HSEN 10, FRSB TC IEIE)Z Ve,

AT IEBERY ve BY Te/ve Map FRIBR— P EE A TC, TR XA BRI 5 R B
8f, outstanding HIIETS Y, TC F7E5AY Transaction,

ZFERAENAMEXTE— VC A FFh, XIFHEfD ve &FIRESN o0oh,
Note: 1Z=ZFERHI Bit0 2RiEMY, THINENA veo BE, HAFEEMERI v 5%,
Load Port Arbitration Table - & 1 BJ, Z{UEHEBIL vC AI Port Arbitration Table ES?%D{EP%EJE

18, 1ZIXIFTA Switch Port, SZHFXIEEVSSIAAY Root Port 1 RCRB B, {BXIAITIFE
A9 Endpoint F1 Root Port To&, ItEoh, 1ZA{XIE Rt 75 22155 48E Port Arbitration Table Eu‘ﬁxﬁlo

BERE B2 LB ENRR{4E A Port Arbitration Table FR{FAERIFHE R fim [ hE0B1E | SRI%N T
X, TR{H{F A Port Arbitration Table Status SEERSREfIA Port Arbitration Table HUFMBER S HMEIZIE

TEHE,

EIFE LSRG 0b,

BUAEDS ob,

Port Arbitration Select - IZFERECEIL ve LURAAFERNIROFHARSS . LS RCRB. SRS
VS5 7AT Root Port F Switch Port B8, {EBXIASZIFXSE I SSIAT Endpoint 5% Root Port T3,
ZEERAYENIRITF UL VC B9 Port Arbitration Capability ZERHRE S 1 BILLAE(L,

VCID- ZFERALL ve HEC— veID (BXAWMER, BEEIER) . HFERXIETE Function
HBEH,

% ve ERRR, TXESULFE.

VCEnable - & 1 FMERELLEREE (BXAIIMER, BESU Note 1) . HZ(LE 0BT, LLEEIERK
2, ZXIETE Function 3B,

BAHAUER VC Negotiation Pending FESRIGE Ve hERET

ZAAIFOMEXTTE— Ve BIRA 1b, JTEfE ve BRI 0b,

Notes:

1. XFFEOA Ve (veo), ZAZFBEEEE] 1b, RIS NIZXS veo (2B,

2. B{FRERRBE, WIRTEHEEE ERIF NMEMAPEBRIEIZ VC AY VC Enable & 1,

3. EZERILEBE, YRTERERR AR NEAERTZ VC RY VC Enable 75 0.

4. B IRBRIRTELL ve 2RISR B S RIEESRRBE,

5. AEFEARBETE], AR S2AENR FRNMEH RS,

RW

RW

RW

RW

RW
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7.9.1.8 VC Resource Status Register

15 2l11]0
RsvdZ
[ O O | O

Y . .
s Port Arbitration Table Status
---- VC Negotiation Pending

Figure 7-179 VC Resource Status Register

Bit Location Register Description Attributes
0 Port Arbitration Table Status - Z{\3§/ RSt VC KEARY Port Arbitration Table F9—ZUBIRTS, 1% RO

3J RCRB. HFXIENVSZRAY Root Port F1 Switch Port B3, {BXIASZIFXTE I SSiAY Endpoint
¥, Root Port To¥, Lth9h, 1Z{Z{NTE Port Arbitration Table #IEE AL VC AYIH {5 =B

24 Port Arbitration Table BRI EZ B HIREGE AR, ZUVHBEHE 1. HIXHFIRE Load Port
Arbitration Table j5, FE{45ERLINZEL Port Arbitration Table FRTRAERVERT, X[ HAEEHBEE,

ZMAEH Ob,
1 VC Negotiation Pending - iZ{\ 5 NEBEINE (VA oER) fadTIERIRS, ZRE RO
Function E8B3%4L,

ZAVAYENTEIEIALT DL_Active INEHEAEBE (B VCEnable B 1) FENX.

SZUEERAE 18T, TR Ve MR B FTRINEITIR, Ve IETeRkE (1BE FC_INIT2 IR7ERT),
ZAIRBMEES, XWTF veo, Z{UFEIELE] ob,

EEREBEZ A, BREIHCEIZREIEIEAY VC Negotiation Pending FERTEHERE AIF M4
/_\EIZZI:%BEJ;\% Oo

7.9.1.9 VC Arbitration Table

VC Arbitration Table 2— MEEEH{Fa550H, BT vC (EAYMEIZE. 2Pt Ve {hE{ERB WRR XAY, Itk FesE9IXIE
Function 3B, A~ F%F WRR VC {FEAT Function AEEZE LI VC Arbitration Table, ¥05RSCIR, M VC Arbitration Table B} VC
Arbitration Table Offset FFEZE\L,

VC Arbitration Table 2—MNE1738%4H, BBERBIEA/N 4 tbiE5EE, Figure 7-180 A TEE 32 4 Phase B9 VC Arbitration
Table FUFREN, B 4 LUAERTIN— WRR {hEEEAPAY— Phase, ZFRINAYE XYM Table7-146 Fix. {31z (bits 0-2)
B2 VCID{E, FR WRR (HEERFAXIRAY Phase #5Be4a VC ID $57~AY Virtual Channel (AR — MBERAI VCID, XTR—ME
geRIvC ) o

KFBERS (Bit3) 2REBAY. RAUKEEURT A Table 7-147 FikhY VC fhET55,
ZBOA VC RT3 AR VC Arbitration Table B, FRINAIBUMBELREZNZT, LIREREDA VC (VCID B 0) AYEERIRIE.
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Byte

Location
31 28 7 4 3 0
Phasel[7] Phase[1] | Phase[0] | 00h
Phase[15] Phase[9] | Phase[8] | 04h
Phase[23] Phase[17] | Phase[16] | 08h
Phase[31] Phase[25] | Phase[24] | OCh
OM14489

Figure 7-180 Example VC Arbitration Table with 32 Phases

Table 7-146 Definition of the 4-bit Entries in the VC Arbitration Table

Bit Location = Description Attributes
2:0 vCiID RW
3 RsvdP RW

Table 7-147 Length of the VC Arbitration Table

VC Arbitration Select | VC Arbitration Table Length

001b 32 entries
010b 64 entries
011b 128 entries

7.9.1.10 Port Arbitration Table

Port Arbitration Table Z 17382 — MEE&1728F5!, AT FEILLL VC BY Port Arbitration A WRR Sk ETFHI[EAY WRR {HF3R, IHE
FeEMEPINIFTE RCRB, STERIZRIVSSIRAY Root Port F1 Switch Port B3, (EXIASZHFXIZEUS57AI Endpoint Bk Root Port 534,
X2 Port Arbitration Capability FERFHPII—PEZNE 1 IS RRBH SO E R 2P RNIm P 5 Z0), A4S0l
S TFSErE, LA, 1Y Port Arbitration Capability FRHY_EIARELAEZ —4% Port Arbitration Select FEREIRAT A B,

Port Arbitration Table {4 — ik {hEEHE. Figure 7-181 (/7T — BB 128 4> Phase F1 2 LL4FFERZZERI Port Arbitration

Table FIZ5HA7~), BE UL Port Number R9ZREE B XS N T R EEANAT—> Phase, 141, — P &RZBID Port BY Switch 25

HAILMEAR—IMEE 2 HRERBERIER. B AFRSERI Port Number Z=7Rifm 1 {HEEIHARIAY Phase E 73 Bc£515ERY PCI Express Port
(Port Number WREBZHI) .

® 4 WRR Port Arbitration FF-{F1d] Egress Port A9 VC B, fEE> arbitration phase, Port Arbiter M\ Z3Ei[1EZAY Port Number 5
7~HY Ingress Port JRS5— Transaction, Fetfa, ©XZEIH AN T— Phase, BIUNERIZ Phase $87~HY Egress Port A~E,&{F{a vC
Transaction (GE&, — Phase FNBEELZE Egress Port {Y Port Number) , Miim{hak 22 a7 BIBEEIT—" Phase,

o METAIEAY WRR in (A THTLETE Port Y VC BY, FESEIARIFRXSSFAIE A arbitration phase, Ik[{hEESARS K
B 2450 Phase AY Port Number $57<AY Ingress Port F9—"1N"E55, BE M ERTIEEIHE ~— Phase, —> Phase %T
MR AR, Bk 28 1% Phase NIRSEMOES, WX
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B it Phase B0 5 Egress Port Y Port Number, 3k

B It Phase $57RAY Ingress Port AL ERE(TERT Ve IS,

B Port VC Capability Register 1 HH Port Arbitration Table Entry Size FERIEERSZH AN, FHIHERY Table 7-148 Fi=

HY Port Arbitration Select FERIRTE,

B Y Port Arbitration Table # AT 2N vC BIBKAIRO AT, XEBRIZOABEY

MEDBESABRIZNEM PCl Express

Port F9—"15RE, LUAERED Port BIBIA vC AU, ZRATREEEEUA Ve AY RR B3l RR AOR IR,

31 30

Phase[15]

Phase[31]

Phase[47]

Phase[63]

Phase[79]

Phase[95]

Phase[111]

Phase[127]

Byte
Location
4 3 21 0
Phase[1] |Phase[0] 00h
Phase[17] |Phase[16] 04h
Phase[33] |Phase[32] 08h
Phase[49] |Phase[48] 0Ch
Phase[65] |Phase[64] 10h
Phase[81] |Phase[80] 14h
Phase[97] |Phase[96] 18h
Phase[113] |Phase[112] | 1Ch
OM14490

Figure 7-181 Example Port Arbitration Table with 128 Phases and 2-bit Table Entries

Table 7-148 Length of Port Arbitration Table

Port Arbitration Select

Port Arbitration Table Length

001b

010b

011b

32 entries

64 entries

128 entries

Port Arbitration Select

Port Arbitration Table Length

100b

101b

128 entries

256 entries

7.9.2  Multi-Function Virtual Channel Extended Capability

Multi-Function Virtual Channel Extended Capability (MFVC Capability ) 2—F0]1%RY Extended Capability, FBLATE Multi-Function Device
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thifi® Qos EIE, BEIE TC/VC MRS, FNEAY ve (hE LUK PIIEAIXT Upstream Request AY Function (i, FESLIIAT, MFVC
Capability structure /ZR7E Multi-Function Device B Upstream Port B Function 0 HY Extended Configuration Space HASCH, Figure 7-82
2547 MFVC Capability structure B975/SE], Ltk MFVC Capability structure 328! Multi-Function Device B PCI Express Y Upstream
Port REHIREEIESEL, T VC Capability structure F=5Z B8 Function HIEEIE S EL.

FEIBIERIEEH Port VC Capability Register 1 F7HY Extended VC Count FERIER, AN NBBRIZFERLIMTEY B VC Resource
register AYA] A4,

Multi-Function Device F31FSCI] MFVC Capability structure, BIfEEE Function #FZBSCH VC Capability structure, #ATN, MFVC
Capability structure R FBIFTE Multi-Function Device BY Upstream Port §7HY Function 0 FP3C,

Extended VC Count Byte
Offset
31 16 15 0
PCI Express Extended Capability Header ¢ 00h
A A ]
Port VC Capability Register 1 E n (2:0) i 04h
__________________ . s o
i Sabab® 1 PortVG Capabilty Register 2 08h
Port VC Status Register Port VC Control Register 0Ch
H\—E:'j':'&%;_%?g?gfjl_ehi VC Resource Capability Register (0) 10h
VC Resource Control Register (0) 14h
VC Resource Status Register (0) RsvdP 18h
- LA} ’:
/lfi:_u_n_t:ti_(; n Arb Table |
Hu;’:--?ﬁi‘?t_(_%l?_“)___i VC Resource Capability Register (n) 10h +n « 0Ch
VC Resource Control Register (n) 14h + n = 0Ch
VC Resource Status Register (n) RsvdP 18h + n = 0Ch
N VC Arbitration Table VAT_Offset » 10h
— Function Arbitration Table (0) FAT_Offset(0) = 10h
~— > Function Arbitration Table (n) FAT_Offset(n) » 10h

A-0409B

Figure 7-182 MFVC Capability Structure

7.9.2.1 MFVC Extended Capability Header (Offset 00h)

31 20{19 16]15 0

Next Capability Offset
N I N Y Y N Y T Y O O Y

e e e PCI Express Extended Capability ID
------------------------------------------------ Capability Version

Figure 7-183 MFVC Extended Capability Header
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Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - iZ=FEZ R PCI-SIG TENXHY ID, BT e~ EINEERIE RIS, RO
1t Extended Capability B3 Extended Capability ID > 0008h,
19:16 Capability Version - 1ZFERZ PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS, RO
M FIZARARIHEE, #7009 1h,
31:20 Next Capability Offset - Itk ERHE7REIT—1> PCI Express Extended Capability structure {9{RTEE ; RO
GNSRTE Capability AI5EEESZRPAFAEEBIN, TUJ9 000h,
7.9.2.2 MFVC Port VC Capability Register 1 (Offset 04h)
31 12|11 10|9 8|7 4
RsvdP
) NS Y [ RO CHNR ey O A [ ) [ ) ) [ (| | | L [
-_— el
| E | “---Extended VC Count
RsvdP
Low Priority Extended VC Count
RsvdP
Reference Clock
Function Arbitration Table Entry Size
Figure 7-184 MFVC Port VC Capability Register 1
Bit Location Register Description Attributes
2:0 Extended VC Count - 157RFREAA VC IMREIFEIBERIHE, RO
ZAERTREIN VC FrEEHY VC Resource register 4b, B &z 8)F LAY (extended) VC Resource
Capability, Control F[] Status register 2=,
FERR/IMER 0 (FRREEREIA ve BiZ Ve (X8 1 4H VCResource Register) , mxAfE
?3 70
6:4 Low Priority Extended VC Count - R ~FIRRTEEL: VC (LPVC) 2BAY ve g9%5E2 (LA veo Bies), RO

I=ERXIPTE Function EER,
ZFEBNIS/IMEN 000b, 2 A{EY Extended VC Count,

FEREAN:

24 n = Extended VC Count A, T <;&8 LPVC 2B, H Port HY VC E XAV ELEIFE S EEM
e S EES|, XS EF, veo AR RIE, MHE veiwmsSHs, Uik,

® X 0<n<Extended VC Count T, M VCERSM 0% n A LPVCEAIRER, RS AT n BIAS
5B B iR SMA eSS,

® (NIASMERAETH vCIRBEIRERERET, EHIMNF324 LPvCH, BT LPVCHY VC PifE
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9:8 Reference Clock - 1ZZZ AT 24X T FE T ATEIAY WRR Function Arbitration B3 Virtual Channel RO
M=, EXARBIBEA:

00b 100 ns reference clock
01b ~11b  Reserved
11:10 Function Arbitration Table Entry Size - =718 E&T Function Arbitration table entry A9 size (LALVAS S RO
B) . EXRIRISEN:
00b Port Arbitration table entry A9 Size 9 1 bit ,
01b Port Arbitration table entry BY Size /9 2 bit ,
10b Port Arbitration table entry A3 Size 59 4 bit ,

11b Port Arbitration table entry B3 Size /9 8 bit ,

7.9.2.3 MFVC Port VC Capability Register 2 (Offset 08h)

RsvdP

i Do e VC Arbitration Capability
s e e e s s s e VC Arbitration Table Offset

Figure 7-185 MFVC Port VC Capability Register 2

Bit Location Register Description Attributes
7:0 VC Arbitration Capability - LPVC B 55373509 VC (hEi2EEY, L ERXITF Low Priority Extended VC RO
Count FEAT 0 BUFMEREE B,

ZFBRHHE NN N T FEEMAY VC Arbitration Capability, MiZFEEAT 1 tkE 1
Bf, TRZREYLIBSEERMEADR ve kRS,

BHAFHIRIEN 9
Bit 0 Hardware fixed arbitration scheme, e.g., Round Robin
Bit 1 Weighted Round Robin (WRR) arbitration with 32 phases
Bit 2 WRR arbitration with 64 phases
Bit 3 WRR arbitration with 128 phases
Bit 4-7 Reserved
31:24 VC Arbitration Table Offset - 37X MFVC VC Arbitration Table #8X33= MFVC Extended Capability AJ1tt RO
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HE (LA DQWORDS (16 bytes) L) . 0 FRNAENFE.

7.9.2.4 MFVC Port VC Control Register (Offset 0Ch)

15 4|3 1| 0
RsvdP

- Load VC Arbitration Table
——————— VC Arbitration Select

Figure 7-186 MFVC Port VC Control Register

Bit Location

3:1

Register Description

Load VC Arbitration Table - 7 ~EI20{4- 85T MFVC VC Arbitration Table, Z4FfTi%k VC {h#k{EHF MFVC
VC Arbitration Table Y, 1Z=FERBR,

HHEIZALE 1 LUSKIEHERRIZEE] MFVC VC Arbitration Table FRRSTE ; iBFIZITH, W
RSB VC Arbitration Table Status FERLAFBIATEIETE MFVC VC Arbitration Table FHIFHEE S VC
{hEZ IR,

ZTERT 2R E] ob,
NTHEEIREHY MFVC VC Arbitration Table, BCEFEEEREVIN N

1. HERFRIE MFVC VC Arbitration Table B, (7T /aXIFRFHISEBEBEMIERAT, MFVC
Port VC Status Register F1H9 VC Arbitration Table Status FERIGHIBHEBINREN 1,

2. AEEXIE Load VC Arbitration Table IRE A 1, {25155 NE MFVC Capability structure #I5E
BY MFVC VC Arbitration Table, FFN T,

3. YRR ik BB /SHY MFVC VC Arbitration Table /&, ©BE&NER% Port VC Status
Register B9AY VC Arbitration Table Status =EZ,

4.  JEIdIEE MFVC Port VC Status Register 99HY VC Arbitration Table Status ZEZHYE , H(G0] LAMfE
EEF/EHY MFVC VC Arbitration Table & {F AL,

VC Arbitration Select - F§F M MFVC Port VC Capability Register 2 fYJ VC Arbitration Capability S2E&

HEE— Ve (PEARBENZFE,

1ZFERHIFCIHEXI R TF VC Arbitration Capability FREIE UL —HIZF,

Z

=
FEBA Lpve AIZ Ve B, BLEREUIUEEEMHTTER,

Attributes

RW

RW
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7.9.2.5 MFVC Port VC Status Register (Offset 0Eh)

“VC Arbitration Table Status

Figure 7-187 MFVC Port VC Status Register

Bit Location

Register Description Attributes

VC Arbitration Table Status - }57x MFVC VC Arbitration Table B9—Z4HIRE, HFTEE VC {853 MFVC RO
VC Arbitration Table B, Z B3,

=4 MFVC VC Arbitration Table AT05& B BHAMEE NBT  iZ R E 1, JEHKE MFVC Port VC
Control Register HHY Load VC Arbitration Table [&, FE{H4ZEAINEFETE MFVC VC Arbitration Table
FHRYERT, 1ZZABEHEE,

ZIAIBIANES Ob,

7.9.2.6 MFVC VC Resource Capability Register

[

——————————— Function Arbitration Capability
———————————————————————————————————————————————————— Maximum Time Slots

RsvdP

Function Arbitration Table Offset

Figure 7-188 MFVC VC Resource Capability Register

Bit Location

7:0

Register Description Attributes

Function Arbitration Capability - Z=/Itb VC S735HY Function Arbitration 2584, RO

ZFRPAIE XS T NEE X AT Function Arbitration Capability, ZHiZERH#BT 1 {75
10, =Rt Ve SHFZMAERIRHEIRSS.

A4S Function Arbitration Select SRERTEIXLE Capability B fTi5%1E (Section 7.9.2.7 ) ,

BHAFHIRIEN Y
Bit 0 Hardware fixed arbitration scheme, e.g., Round Robin
Bit 1 Weighted Round Robin (WRR) arbitration with 32 phases
Bit 2 WRR arbitration with 64 phases
Bit 3 WRR arbitration with 128 phases
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Bit 4 Time-based WRR with 64 phases

Bit 5 WRR arbitration with 256 phases
Bit 6-7 Reserved
22:16 Maximum Time Slots - $57Itt VC TEBCE 9 time-based WRR Port Arbitration ATRENS S IZH0 e AT TR Hwlnit

# OOF1) . 130, ZSERFAIME 000 0000b FNIFHIRARIEEN 1, B 1111111b £
SIFHIBRARIIZEC 128,

1ZFER{XE Function Arbitration Capability $§7< VC 745 time-based WRR Function Arbitration B55

5\(\-&0
31:24 Port Arbitration Table Offset - $§7~51tt VC SEXAY Function Arbitration Table A93t1IE, RO

ZFERSLINAYZR M MFVC Extended Capability structure FYEHBHIELL DQWORDS (16 =T5) {7
HNEFBmEE, 00h BRZEAFIE.

7.9.2.7 MFVC VC Resource Control Register

31|30 27(26 24123 20|19 17]16|15 ¢
RsvdP [ VCID | RsvdP RsvdP TC/VC Map
Y YT S Y ) Y Y Y Y A
e Load Function Arbitration Table
ffffffffffffffffffffffffffffffffffffffffffffffffff Function Arbitration Select

VC Enable

Figure 7-189 MFVC VC Resource Control Register

Bit Location Register Description Attributes

7:0 TC/VC Map - IZFERISTRIRGSZILE Ve A9 TC, RW

ZFERARILS SN T TC B, Fla0, ZZFREPEIE 7 LSS 18, 107 HMEEIZ
VC , HZFRPARTF 1EHSEN 18, T2 TC METENZ VC,

AT MEEERY ve B9 Te/vE Map FHIBR— 1 EZ S TC, BRIFAIFBIRET I E B S B9
gk outstanding AIETILL TC #R&AY Transaction,

ZFERZOAMBERTFTE— Ve 3 FFh, XFEM ve &R ooh,
Note: Z=FERAY Bit0 R RIEAY, BHRANEIA veo IRE, HARBEMBAER vc B,

16 Load Function Arbitration Table - & 1 B, 1Z{UE#H>REIL vC AY Function Arbitration Table AJii# ] RW
{hEHBEE, ZNHNAERTI% Function {75 22($ A Function Arbitration Table BYE%,

R EZ A LIBENFE{AE F Function Arbitration Table FR{EIEHIFHE R i {PEIZ4E , BRIX
RITCRL, TR{E(ERR Function Arbitration Table Status ZE&SEHATA Function Arbitration Table BIF{ES
B hEIZET 2T,
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19:17

26:24

31

BIAES ob,

Function Arbitration Select - 1ZFERELEIL vC LIRS ERVG OHERS.

ZFERAVEITR T I VC BY Function Arbitration Capability FFEREE A 1 RILLAF(L,

VCID - 1IZFEA ve HEic—> veID (BXAUMER, BE2IFE) .

= ve BER, TXESUIFER.

VC Enable - & 1 BT{FREILEIE
%ﬁ%o

B (BXEYMER, 155 Note1) . HZfLE 0 Y, BB

BUEA/RER VC Negotiation Pending FERRIGE VC HE=RET

IZAAVEOABEXFTE— ve RBFA 1b, XWFEfh ve FiR79 ob,
Notes:

1. XFFEOA Ve (veo), ZAZBEEEE] 1b, BISNIZXS veo 2B,

2. E(PREICEEE, WNTERIR AR B RETEIZ VC AY VC Enable & 1.
3. EZERILEBE, YRTERERR AR NEMAERTZ VC RY VC Enable 75 0,
4. B IRBRIRTELL ve 2RISR B S RIEESRRBE,

5. AENEAEBECR], WU MM EHPIERE,

RW

RW

RW

7.9.2.8

MFVC VC Resource Status Register

15 21110

- Function Arbitration Table Status
---VC Negotiation Pending

Figure 7-190 MFVC VC Resource Status Register

Bit Location

Register Description
Function Arbitration Table Status - 1Z{\f5/~-5Itt VC ZEEXRY Function Arbitration Table B9—&E4KR
B 1ZNNIEFISE Function {E75 Z2(F 3 Function Arbitration Table BT,

=4 Function Arbitration Table F{E{I]5& B RERE S NAT  1ZAU ARIEEHE 1. HPHZE Load Function
Arbitration Table f5, FE{FSERLINZEL Function Arbitration Table FR{FERVERT, ZHFEEFBE,

EIAES ob,

VC Negotiation Pending - {Z{IEREBENE (B EER) 2EUTHERINS,

ZAAYEMNATEIRALT DL Active RSEEREEE (H VCEnable B 1) BEN. ZHZ(HEHE

Attributes

RO

RO
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HE 18, FRI VCIREERMINEIIE, VC EZmE (BH FCNIT2 JRZSHT) |, 1Z{umA
BHEE, T Vo, ZNAIFEESE] ob,

EFEREBE L I, WEW/IBEIZEEBIERY VC Negotiation Pending FERTEHERS FRIF MR+

2EEEE 0,

7.9.2.9 MFVC VC Arbitration Table

IX“ Table 5 VC Capability structure FATENX.HY VC Arbitration Table —%{, £ Section 2.1.1.9,

7.9.2.10 Function Arbitration Table

MFVC Capability structure #9H9 Function Arbitration Table Z77285X 35 VC Capability structure B3 Port Arbitration Table Z17284H
ER9FZE, (Section 7.9.1.10 ) ,

Function Arbitration Table F 7282 — MEXE 57547, ATF#ELL VC RY Function Arbitration Y WRR S ET-A[EJAY WRR L
2. 1N Function Arbitration Capability FERFHI— P EHENE 1 AILLEHUZR/RIE Multi-Function Device X135 IR feiz (=Y
IS =0T, 4 2L S FE05%1, Itkh, {X Function Arbitration Capability F2AY_IAELAE 2 —48 Function Arbitration Select
FRIEEN B,

Function Arbitration Table fX3&—" Function {13 /&1, € & It Function Number 5% Function Group Number H93£5& B XN F Function
{mEFHARAY— Phase, it table entry size FIZESRAN T :

®  non-ARI 1A table entry size W/RE EWEAMUECKIEERTE E3CIAY Function I1 L ZE/D— 1 5E LAY Function X RIAY
B, fflan, BEB8;RZ=" Function BY Multi-Function Device BJLUFER 2 FEFZBHIE,

®  ARIIREEHY table entry size BAZ 4bit EA 2 8bit,

B WRBAT MFVC Function Group, & NBEBMEIEIE Function Group, — Function Group FIZ Function Z
B RS E TSI, (B RIEIEREE A,

B R K/SH MFVC Function Group FSEILT 4 bit 2B, NEEEZBREIZE] Function Number % 8 SEELEAIFTE
Function, 2B, GNERSCILT 8bit £H, NWLEESBEMEIZEIE Function Number % 128 SE{EILEAYFTE Function,
WNB—NMEEHIEEMEIRIZ Function, XYL Function Z[BRPEEFET LAY, (BNURIFIERIER,

B A3FK5BHY Function Number ¥ Function Group Number 3&73= Function {F3HB8]NAY Phase B3 E2Z51%ERY Function Bf, Function
Group (Function Number B Function Group Number U2 B3HY) .

® =4 WRR Function Arbitration F3F{E1d] Egress Port A VC A, TE3) arbitration phase, Function Arbiter )\ 2481 Phase AY Function
Number $§737Y Ingress Port fRES— Transaction, 5epkfa, BIZBNFANT— Phase, BIRISRIZ Phase 187~AY Egress Port <6
Z1F{@ VCTransaction (3=, —> Phase RBLEL S Egress Port A Function Number) , Ml Function {f&; 28 a7 BDBEE!
T—") Phase,

® 4 Time-based WRR Function Arbitration F F{EfAJ45%E Function Y vC AY, TESREHIRIBRXITTRIE A arbitration phase,
Function {2855k H 2480 Phase BY Function Number $87~RRY Ingress Port B9—1"E55, ©E F— M EIBIEENAEI T~—
Phase, — Phase Tx—"M=R"BIFR, BDif Function {hE28TE1% Phase FIRSZ(EOIES, X!

B it Phase &3 EHY Function Number B, Function Group Number ANfF{E, 3k

B it Phase $57~HY Function EX, Function Group A& & {HaETXT vC HIEESS,
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Function VC Capability Register 1 973 Function Arbitration Table Entry Size SFERFER B A/, FRAVKE RN Table 7-157 F=AY
Function Arbitration Select FE2/AE,

24 Function Arbitration Table #Z2XIA Function {fE AT EUA Ve BT, REBRIBIABMAZE/DE S Multi-Function Device 818
RAY Function Tk Function Group B8, LBIRIABIHEH, 1ZFRoJBEE S 20N ve B9 RR TRl RR AYASE Function {3,

Table 7-157 Length of Function Arbitration Table

Function Arbitration Select = Function Arbitration Table Length

001b 32 entries
010b 64 entries
011b 128 entries
100b 128 entries
101b 256 entries

7.9.3 Device Serial Number Extended Capability

Device Serial Number Extended Capability 2 AJIZESCINAY Extended Capability, {£{3] PCI Express device Function &SBJSLIR, Device Serial
Number 2— 1P HiEH 64 B, XTTEETEHT PCI Express Device M= 2ME—HY, Figure 7-191 1% Capability T E {728 ERAIDEC,

FEUFHBAFEIN RCIEP SCILL Capability,
SCII Capability BY RCIEP FiHMBEFIEMJuREIS5E— RC BIELE RCIEP #REHIHEE] Device Serial Number {&,

F&77 RCIEP LAYl , PRBLIZ Capability Y Multi-Function Device ERAZRTE Function 0 FRSCILL Capability; SCHLLL Capability BIE
ft Function WZRIR[E]15 Function 0 RE5AY Device Serial Number 1BERYE,

JCIF RCIEP ER¥RSLHNEASSLINULL Capability, TS E( IR 2 Multi-Function Device F—EB5 T,

[REE £ MRERY Root Complex LAY PCI Express 2844 (BIGNSEHNULL Capability Y PCI Express Switch) U MEEIREIHERE

B9 Device Serial Number,

'n[m]zﬁjzspr[ze[‘zg]zzz\23122121|20|19Jn‘<[1f{16j1(;114[1:@12{11[10[ 9|8 J 7]6]5]4]3]2]1]0]| Byte Offset
PCl Express Extended Capability Header +000h
T T T O Y O Y I
Serial Number Register (Lower DW) +004h
T T N T T T O T Y Y Y
Serial Number Register (Upper DW) +008h
I T T T T T S N Y T Y

Figure 7-191 Device Serial Number Extended Capability Structure
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7.9.3.1 Device Serial Number Extended Capability Header (Offset 00h)
31 20
Next Capability Offset
N T T T T N T T T O O Y A O T B
e ol =T
i e PCl Express Extended Capability ID
GGG EEEEEE R EE PP PRt Capability Version
Figure 7-192 Device Serial Number Extended Capability Header
Bit Location Register Description Attributes
15:0 PCl Express Extended Capability ID - 1ZFEE PCI-SIG EEXAY ID, FBFERY EINREaIE A&, RO
Device Serial Number Extended Capability AY PCI Express Extended Capability ID 75 0003h,
19:16 Capability Version - 1Z=FEZZ PCI-SIG EMAINRAS, $57~SLINAY Capability structure HIRRZAN, RO
M FIZARARIHEE, #7009 1h,
31:20 Next Capability Offset - Lth="E3H57RET—{ PCl Express Extended Capability structure I9{RIEE; RO
ANERFE Capability F95ERESIZRAAFEEBI, N9 000h,
7.9.3.2  Serial Number Register (Offset 04h)

Serial Number Register 22— 64 /=28, EhE S IEEE ENXHY 64 {37 Extended Unique Identifier [EUI-64], Figure 7-13 1415088
ZEFSRPHFERSED, Table 7-159 HEiA TR AIELAFNL,

S T N S e [ ey e s S Ty e [ ey e e e N e e s Ny e e v |

PCI Express Device Serial Number

Figure 7-193 Serial Number Register

Bit Location Register Description Attributes
63:0 PCI Express Device Serial Number - 1Z FEX 8 & IEEE T& M HY 64 {iZ Extended Unique Identifier RO
[EUI-64], 1Z Identifier EJ3EMT IEEE ;EMAHIIEECAY 24 i Company id {EF0AHIE™E 75 ECAY 40 {17
extension identifier,
7.9.4 Vendor-Specific Capability

Vendor-Specific Capability Z27AY

PCl-compatible Configuration Space HH—7FF capability structure, ¥ Figure 7-194 F7<,

Vendor-Specific Capability FS¥FIREHNEG Capability HFIRTHNBFEREE. EEHMER TRIZ N FRINEHNBTE

B9, ATEmIA,
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31[30]29]28|27]26]25|24]|23]22|21]20]19]18]17]16|15]|14]13]12|11]10] 9 | 8| 7| 6|5 |4 ]3] 2] 1] 0| Byte Offset

Capability Length | Nextcapability Pointer Capability ID +000h
IS N [N S Y N N N [l S (S (N N N |
5 ; +004h
Vendor-Specific Information
+008h
+00Ch
[N N N N Y I I [ I [ [ S S [ (U O (I (S N A |
Figure 7-194 Vendor-Specific Capability
Bit Location Register Description Attributes
7:0 Capability ID - iZ=FEZ X ZR[E] 09h HY Capability ID, FEHBIXZE— Vendor-Specific Capability RO
structure,
15:8 Next Capability Pointer - 1ZF B2 &/~ E| T~ — PCl Capability structure I RB=Z,;, WR RO
Capabilities fEFRFAFAEEMIN, N9 00h,
23:16 Capability Length - 1ZFERI2{t Capability structure FFEIFT5EL (B33F Capability ID. Next Capability RO
Pointer #[] Capability Length FEBFEN=1"FT) .
31:24 Vendor-Specific Information Vendor-Specific

7.9.5 Vendor-Specific Extended Capability

Vendor-Specific Extended Capability (VSEC Capability) =—FHa]15ESCHIAY Extended Capability, F81FE{E{a] PCI Express Function B,
RCRB LHM, IXFCIF PClExpress B4R Extended Capability HlHISR A FHE R EIFER S 7S,

BB PCl Express Function B¢, RCRB FBIFSCINZ ™ VSEC Capability,

— N RBIRER B E T HAEIAY feature, XYL feature STER TN EAI—FIIFFEABM . VSEC Capability RJLASIFAFE

FHAN AR EEREE SIS feature, BIETERIEG ARG ARIEA,

Figure 7-195 ¥ #H15%B8 Y VSEC Capability P {F22 FEEAIS EC, Vendor-Specific Extended Capability Header ] Vendor-Specific
Header FYZEHIAARHLEIAE,

S3TF el Express Function, H5TET (AT %5 77 22 (IS GRNE X BRI F PCl-compatible Configuration Space ) Vendor ID
SRR, ST RCRB, (V24 RCRB YFEJA RCRB Header Extended Capability structure B f5FSCH VSEC, 245404
S ~HMNERY Vendor ID FER,
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31]30|29|28]27|26|25|24|23|22]21]|20|19]18]17|16]15]|14|13]12]|11|10] 9 | 8 ’ 7]6]5]4]3]2]|1]0| Byte Offset

PCl Express Extended Capability Header +000h

N 5 S oy
Vendor-Specific Header +004h

N S S S Y
+008h
Vendor-Specific Registers +00Ch
+010h

Y S S N S S

Figure 7-195 VSEC Capability Structure

7.9.5.1 Vendor-Specific Extended Capability Header (Offset 00h)

Next Capability Offset
N YT N T N T T Y T O Y O O

Emmmmmmmommormeemens PCl Express Extended Capability ID
------------------------------------------------ Capability Version

Figure 7-196 Vendor-Specific Extended Capability Header

Bit Location Register Description Attributes

15:0 PCI Express Extended Capability ID - 1Z=FEZZ PCI-SIG TEXHI ID, BT~ RINEeHIMEFRFIE ., RO

Vendor-Specific Extended Capability AY PCI Express Extended Capability ID 23 000Bh,

19:16 Capability Version - 1ZFERZ PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS, RO

MTZIRAFINE, ©IA 1h,

31:20 Next Capability Offset - Ltt=FERIS<EIT—" PCl Express Extended Capability structure HI{RIEE ; RO
WNERTE Capability AYgEEEDIZFRPAFEEMIN, M9 000h,

7.9.5.2  Vendor-Specific Header (Offset 04h)

Figure 7-197 ¥4Hi%BET Vendor-Specific Header 1728 ERHIDED; Table 7-162 2T HENAIELAFITEN .

FE=IURRRE VSECID BY VSECRev FERRPAIEZ AT, FFETHRRAVIRMALMIRTE PCl Express Function B RCRB AY Vendor ID,

31 20|19 16|15 0

VSEC Length VSEC ID
I T N Y O T O T T Y O |

s VSEC Rev

Figure 7-197 Vendor-Specific Header
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Bit Location Register Description Attributes

15:0 VSECID - HFEREMHNEENR ID £, 5~ VSEC SRR, R 2a1, W RO
AR TE Vendor 1D,

19:16 VSEC Rev - 1ZFEREMHNEENARRAS, 187 VSEC Capability RIRRA, ERRILLFERZHI, W RO
{EAZRPRTE Vendor ID F0 VSEC 1D,

31:20 VSEC Length - 1ZFERIEREED VSEC Capability FHIF T2, ©IE Vendor-Specific Extended RO
Capability Header. Vendor-Specific Header F[1 Vendor-Specific Registers,

7.9.6 Designated Vendor-Specific Extended Capability (DVSEC)

Designated Vendor-Specific Extended Capability (DVSEC Capability) =—F10]15eSLINAY Extended Capability, 81FE3{F{a] PCI Express
Function T RCRB SLH, IXFt1F PCl Express B4 RI{F A Extended Capability HlHISRAFHH NS EHE 7, XL FE
A LAFE TSR RERIEHE+,

FBIFEE™ PCl Express Function B RCRB SCINIZ -] DVSEC Capability structure,

— P RBBER— B ETHIIREAY feature, IXLE feature STEFITRE—HHR A —FVIFLER S, DVSEC Capability structure
S HFETHAUBSARG BB R STIFN feature, BIRTEIRIEABEFAREE,

=]

Figure 7-198 1E£4H15BE Y DVSEC Capability structure 51728 FEZAY D BC, PCl Express Extended Capability Header F[] Designated
Vendor-Specific Header RYZEHE ENZA BRI,

DVSEC Vendor-Specific Register XIEiM{RTEE 0Ah FFIA,

31\30|z€3]28|27|26i25[24\23|22}21|20|19|1s|17\16 15)14]1312|11]10] 9|8 |7|6]5]4]3]2]1]0]| Byte Offset
PCl Express Extended Capability Header +000h

N I T I A A A I N A A A A
Designated Vendor-Specific Header 1 +004h

N I I N A A A N N NN A B
Designated Vendor-Specific Header 2 +008h
T T T N NN A A A |
DVSEC Vendor-Specific Registers +00Ch

+010h

Figure 7-198 Designated Vendor-Specific Extended Capability

7.9.6.1 Designated Vendor-Specific Extended Capability Header (Offset 00h)

Next Capability Offset
I I N T N N T T T N T O I A I

e PCI Express Extended Capability ID
———————————————————————————————————————————————— Capability Version

Figure 7-199 Designated Vendor-Specific Extended Capability Header
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Bit Location

15:0

19:16

31:20

Register Description

PCI Express Extended Capability ID - 1Z=FEZZ PCI-SIG TEXHI ID, BT~ REINEeHIMERFIE .,

Designated Vendor-Specific Extended Capability Y PCI Express Extended Capability ID 75 0023h,

Capability Version - 1ZFERZ PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS,

MTZIRARINE, ©IA 1h,

Next Capability Offset - Lth=EZH57RET—{ PCI Express Extended Capability structure I9{RTEE ;
WNERTE Capability FUSEZEZIZRAAFAEEMIR, NJ9 000h,

Attributes

RO

RO

RO

7.9.6.2 Designated Vendor-Specific Header 1 (Offset 04h)

Figure 7-200 14045 T Designated Vendor-Specific Header 1 & 1728 ERAYHC; Table 7-164 LA T EBERILLIFIEN.,

EEIHEFE DVSEC Revision FERZHI, HETFHEEAVEKAG W IPRE DVSEC Vendor ID,

31

20[19 16(15 0

|

DVSEC Length DVSEC Vendor ID
NI T S T T T Y

R e e e R T e DVSEC Revision

Figure 7-200 Designated Vendor-Specific Header 1

Bit Location

15:0

19:16

31:20

Register Description

DVSEC Vendor ID - ILFEFZE 55 MU, Capability SRR EFEELRY Vendor ID,

DVSEC Revision - ZFEREMNEEYHIMRAS, 187~ DVSEC Capability AURRAS, TERFRRILLFER
B, B{EMIPRTE Vendor ID 1 DVSEC Vendor ID,

DVSEC Length - iZF ERI5/RE D DVSEC Capability FEIF 3%, B3IF PCl Express Extended
Capability Header, DVSEC Header 1, DVSEC Header 2 #1 DVSEC Vendor-Specific Registers,

Attributes

RO

RO

RO

7.9.6.3 Designated Vendor-Specific Header 2 (Offset 08h)

Figure 7-201 1FJAR T Designated Vendor-Specific Header 2 HZ{F28FEEHISHD; Table 7-165 54 ¥ ZEHILUIFHIEN..

AR DVSECID FRZAT, RETHMNEIIHL/RBRE DVSEC Vendor ID,

DVSEC ID

Figure 7-201 Designated Vendor-Specific Header 2
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Bit Location Register Description Attributes

15:0 DVSECID - ZFER2MMNEENH 1D, 57 DVSEC LSRRG, TERBRIL=EBR, & RO
{HAJRBRTE DVSEC Vendor ID,

7.9.7 RCRB Header Extended Capability

PCI Express RCRB Header Extended Capability J2—1 0] 1%6SLINAY Extended Capability, BEE22fE RCRB HRZLIN, /J RCRB 2 Vendor
ID #0 Device ID, FAIFEIEF TS RCRB 1852AY RC INREITARISEL,

31|30|29|28|27|26[25[24’23|22|21|20|19|18|17]16 15[14|13|12|11|1o|9|8|7[6[5 4]3]2|1]0]| Byte Offset

PCI Express Extended Capability Header +000h

N N N N N N N B N N N N N N A N A N B
Device ID Vendor ID +004h

N N N T T Y N N O B
RCRB Capabilities Register +008h

N N T N T S S S S T
RCRB Control Register +00Ch

N T T T T T Y T Y Y
RsvdZ +010h

N N (Y Y T T O A

Figure 7-202 RCRB Header Extended Capability Structure

7.9.7.1 RCRB Header Extended Capability Header (Offset 00h)

Next Capability Offset
AN T T T T T S T T T T N T N O Y

i e PCl Express Extended Capability ID
s Capability Version

Figure 7-203 RCRB Header Extended Capability Header

Bit Location Register Description Attributes

15:0 PCl Express Extended Capability ID - 1Z=EZ2 PCI-SIG TEXHY ID, BFIE=~T EINEeAI M RS, RO

RCRB Header Extended Capability B PCI Express Extended Capability ID 739 000Ah,

19:16 Capability Version - 1Z=FEZZ PCI-SIG TEM AINRAS, $57~ELINAY Capability structure HIRRZAN, RO

MTZIRARIE, ©IA 1h,

31:20 Next Capability Offset - It EZHE7REIT—1> PCI Express Extended Capability structure J9{RTEE ; RO
WNERTE Capability A9gEEEDIZFRPAFEEMIN, M9 000h,
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7.9.7.2 RCRB Vendor ID and Device ID register (Offset 04h)
31 16|15 0
Device ID Vendor ID
AN A I T Y T N N N T T T A A
Figure 7-204 RCRB Vendor ID and Device ID register
Bit Location Register Description Attributes
15:0 Vendor ID - PCI-SIG 3ficHY, 5 PCl-compatible Configuration Space FHHIIT N FEREE, 1ZFERIR M RO
T RCRB SHFEMRIAEEREAAITT X,
31:16 Device ID - Vendor 25BicHY, 5 PCl-compatible Configuration Space SRRIXS N FERE, 1ZFER M RO
R T —FhI4EE RCRB T EMIGE,
7.9.7.3 RCRB Capabilities register (Offset 08h)
31 1| 0
RsvdP
S O 1 0 O [0 1 A
- CRS Software Visibility
Figure 7-205 RCRB Capabilities register
Bit Location Register Description Attributes
0 CRS Software Visibility - & 1 iF, 1Z{\Z3 7~ RC 8E2f1%45 Configuration Request Retry Status (CRS) RO
Completion Status IR[E]25.51% RCRB 1BXHIFTE Root Port FNEERISEZHIEN(E (Section 2.3.1)
7.9.7.4 RCRB Control register (Offset 0Ch)
31 1|10
RsvdP
g 0 O O O O O O O
“ CRS Software Visibility Enable
Figure 7-206 RCRB Control register
Bit Location Register Description Attributes
0 CRS Software Visibility Enable - & 107, 1Z{3%7x RC 820545 Configuration Request Retry Status (CRS) RW

Completion Status IR[E]2551% RCRB 1BXHIFFE Root Port FNEERISEZHIENE (Section 2.3.1) &
FRSLTIL Capability B9 RCRB S I IEIEZZ! Ob,

ZIAIBIANES ob,
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7.9.8 Root Complex Link Declaration Extended Capability

Root Complex Link Declaration Extended Capability s2—NAJ1%SLHLAY Capability, 581 Root Port, RCiEP BY RCRB LI AZEAH Root
Complex HYPIERFAFN,

Root Complex FHLA F—" 842 Component B 7Y, :

[ ] PCl Express Root Port

®  Adefault system Egress Port or an internal sink unit such as memory (represented by an RCRB)
(] Internal Data Paths/Links (represented by an RCRB on either side of an internal Link)

° Integrated devices

® Functions

Root Complex Component 72 LR 4R Root Complex element BB EER G, I element EABERY /9% 1 Root Complex

Component B9—&B%, & Root Complex Component W78 —"ME—HYI Component ID,

Root Complex BJ LASRINIAERBAY Root Complex Bk—1 821> Root Complex Component FYEES,

Root Complex Link Declaration Extended Capability BJLATE Root Complex element RYBECEZS|E)8Y, RCRB LI, BRATESHITME
/™ element ZlJ[E— Root Complex Component B E1th Root Complex Component HY element 2 [BJH954ER, $EIREERIF AN EHY,
BHEM— element E|5—> element I M EEUEIREER ) element AUBCEZE (2% RCRB) FEPBHERMAVTERSE.

Root Complex Link Declaration Extended Capability t2#%F8F3HB8—> Configuration Space element (Root Port or RCIiEP)F] RCRB H157
Mg Configuration Space element HJ1T9HY RCRB Header Extended Capability (see Section 7.9.7 ) Z [BJHYKEXEZ (association) ., 15+
=, RCRBHeader AUKEXKXEFFARFABAANG), IKELKF(NE Configuration Space element FBF, M-~EER RCRB FHA,

IMPLEMENTATION NOTE
Topologies to Avoid

EfEEM 1 Root Complex element Z[8) (E#ESkEFIE A Root Complex element) B2 MEIRIREAIRINTRERELMTAERL T
XS moit. SR IEX MR M TIENBASIFE TN, XEREBRRERAIEEE BBENXTIXME
INOEERIEFIFE DA, ATBRXNIHR, XERERFDAEERED (ZELH Internal Link AJ) RCRB element [T &
2 RCRB element NEFRVFEEE S, ABEFBHZ 1 E Root Complex ZH{AFAISER,

Root Complex Link Declaration Extended Capability %[ Figure 7-207 Ff7x, EH PCl Express Extended Capability Header ] Root Complex
Element Self Description f[5R—" 221> Root Complex Link Entries £HfY,
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31|3o|29\2s|27\26|25|24|23|22|21|20|19|18}17\16 15|14|13|12|11|10] 9|8 |7|6|5|4|3|2]|1]|0| Byte Offset

PCI Express Extended Capability Header +000h

[N N T T T Y T T
Element Self Description +004h

N T T T T Y Y T
Reserved +008h

S S O O | ) O O S O O
+00Ch
. +010h

Link Entry 1

+014h
+018h

[N N N N N N N N N N N A O
+01Ch
+020h

Link Entry 2 (Optional)

+024h
+028h

[N N N Y T T T T T T T T
" +02Ch

[N N N T T T T T T Y T T

Figure 7-207 Root Complex Link Declaration Extended Capability

7.9.8.1 Root Complex Link Declaration Extended Capability Header (Offset 00h)

Next Capability Offset
L e b e by

} e e B PCI Express Extended Capability ID
e s Capability Version

Figure 7-208 Root Complex Link Declaration Extended Capability Header

Bit Location Register Description Attributes

15:0 PCI Express Extended Capability ID - iZ=FEZ R PCI-SIG TENXHY ID, BT e~ EINEEAIE RIS, RO

Root Complex Link Declaration Extended Capability A9 PCI Express Extended Capability ID 23 0005h,

19:16 Capability Version - 1ZFERZ PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS, RO

MTZIRAFINE, ©IA 1h,

31:20 Next Capability Offset - It FEGFS7REIT—" PCl Express Extended Capability structure BI{RIZE; RO
WNERTE Capability A9gEEEDIZFRPAFEEMIN, M9 000h,
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7.9.8.2

Element Self Description Register (Offset 04h)

24|23

Port Number
[ T

ComponentID
T N I

Figure 7-209 Element Self Description Register

Element Type
Number of Link Entries

Bit Location

3:0

15:8

23:16

31:24

Register Description

Element Type - 1Z=FE&F57~ Root Complex Element Y

Oh

1h

2h

3h-Fh

Number of Link Entries - 1Z=FE3E7R Element BEHHAZ/FHY Link Entry 7, th==ERMIURE 01h

Configuration Space Element

System Egress Port or internal sink (memory)

Internal Root Complex Link

Reserved

SESAIE.

Component ID - I ESHRINE 2 1t Root Complex Element B Root Complex Component, Component

ID WM 01h FFoA, EJ9 ooh AYERFEB.

Port Number - 1ZFEI5TESHE51%Z Element Y Root Complex Component FiZ Element HJix[15,

EXHIRASE

%159 00h AY Element R RECEIRAHIZAIA Egress Port,

Attributes

RO

Hwlnit

Hwlnit

Hwlnit

7.9.8.3

Link Entries

Link Entry M Root Complex Link Declaration Extended Capability structure FY{®F&1E 10h FHA. B Link Entry EH— Link description
JEER— 64-bit Link Address 285Y, 1ZHBHUEM Link Entry FFRIARIBIEE 08h &bFFHA, #RIRABAAY Link BY target element, Link Entry

ZEE)5—> Root Complex Element BY internal Link,

31

Byte
Offset
0

Link Description

00h

Reserved

04h

Link Address

08h

0Ch

Figure 7-210 Link Entry
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7.9.8.3.1 Link Description Register

31

RsvdP

i = Link Valid

--- Link Type

Associate RCRB Header
Target Component ID
*************************************************************************** Target Port Number

Figure 7-211 Link Description Register

Bit Location

23:16

31:24

Register Description

Link Valid - & 18, Z{7Z&73 Link Entry I8 7 — BRI Link, ZEUFURISE N 1 3§ Associate
RCRB Header FERRIZE I 1 (&) B9 Link Entry SRR ZRE,
Link Type - 1Z{V457 Link BRI BTRZEELFFE X Link Address FERAIFEZL,

TEXAY Link Type {B9:

Ob Link M)A TEMETZS(E]) 156 (for RCRB) . Link Address IEXEE#® RCRB 1Y 64 {UELBiL,

1b Link 3EMAEEZSE (XF Root Port 8, RCIEP) , Link Address 3§ Bfrc=A0ECE bHE (PCI

Segment Group, Bus, Device, Function) ,

Associate RCRB Header - B 1 Y, 1Z{i87x Link Entry Y37 B8 element 5B #%r RCRB fYJ RCRB
Header Extended Capability #H5EX, ZLUAHURIZE N 1 TY Associate RCRB Header FERRIRE I 1
(5FE) BY Link Entry JEHER1F20E,

HZfIHIRE N 1HT, Link Type 4008 0,

Target Component ID - Lt ESFRIRLL Link Entry FrETXTHY Root Complex Component, Component 1D
WM 01h FHa, ERfE ooh 2REERY,

Target Port Number - [t FERFSTE S Link Entry FRETXTHY element $8ERY Port Number; B#x
Port Number 58,2 B ¥R element A9 Root Complex Component (FJ Target Component ID {x:15) B
%0

Attributes

Hwlnit

Hwlnit

HwInit

Hwlnit

Hwlnit

Note 156: FHTi/5(8) RCRB HY memory-mapped space 5 Memory Space A~[E, FHEFEES Memory Space EZ,

7.9.8.3.2 Link Address

Link Address 2—1~ Hwlnit 2E&, (7 FM Link Entry FFIAR(mFE 08h &k, FBF4RR Link Entry BB+ element, XJF Link Description
A Link Type 5 0 HYLink, Link Address3§E 1 RCRB HINTEIRGTE MBI, IFF Link Description #1 Link Type 5 1 BYLink, Link Address
$8TE PClI Express Root Port Bf, RCIEP HIBECEZS|E)HBLE,
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7.9.8.3.2.1 Link Address for Link Type 0

s

FF4518) memory-mapped RCRB (Link Type bit = 0)f Link, &—- DWORD ISEB#R element B9 RCRB EMIHIE 32 iz, I
Fi; {7 11:0 FELLE] oooh FHREBLASIERFER, 551 DWORD 1EEB#R element 9 RCRB EMIUIAYS 32 U (63:32),

Byte
Offset
31 0

Link Description 00h

Reserved 04h

Link Address Bits 31:0 08h

Link Address Bits 63:32 0Ch

A-0418

Figure 7-212 Link Address for Link Type 0

7.9.8.3.2.2 Link Address for Link Type 1

IFF-$E[a] Root Complex element (Link Type bit = 1)AJ Configuration Space A Link, 55—~ DWORD HR{\/I5E B ¥R element B9 Bus
Number, Device Number F] Function Number, %[ Figure 7-213 Pfi7<, Bit 2:0 (N) X Bus Number BIELAEIEL n #7493, o N
=000b 7~ n=8, 37~ Bus Number 58 8 NLUAH, PrEEMIRIDHEE n=<N RYE>, Bit11:3 (REBFFEEIZELL)Y 0, Bit 14:12
$EXE Function Number, Bit 19:15 5XE Device Number, Bit (19 +n):20 }§5E Bus Number, EF 1<n<8,

%—> DWORD FY%5 31:(20 + n) {55 _/> DWORD —iLrlikiBIIEEAFTMEEETBAIZE 63:(20 + n) IRIFIRLH
PCl Express IEseAVECEAIOWLEIR R FHIBIRTTERNEREN SERITEXEAY PCl Express EIREMIAIEMINE, ALz
AEFEMETEETERRE X RF RS S ELIE R ERIE,

s

25— DWORD Y55 31: (20+n) 5% — > DWORD —it2 FJ i ithiBI fEE 5 B element 48K EXAT PCI Express 2R E5HTAT
memory-mapped Configuration Space EHFAI{7 63: (20+n) SEARIFECH] PCI Express Enhanced Configuration Access Mechanism A9Z
FHIBE AR element EIREEMITER,; BIFASEINZE N memory-mapped Configuration Space HIEEREMERSIRSE 0, LUISTRENA
BeE=IE,

— NECESEE M [63:(20 +n)] T 0 =M Bit (19+n):12 (Bus Number. Device Number %] Function Number) ENXHIECE
iEUEFETBAIARD PCI Segment Group F; (HIHEREFREERIBCE T BEMIE,

PRSI A A E B4R element Y Bus Number ] memory-mapped Configuration Space &tlitHY F RS2 9MER n, 45312,
n A~—EFRTFEFX PClSegment Group X IFHIER A Bus Number,
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Byte

Offset
31 0
Link Description 00h
Reserved 04h
Configuration Space Bus Dev Func RsvdP N 08h
Base Address [31:20+n] [19+n:20] [19:15] [14:12] [11:3] [2:0]
Configuration Space Base Address [63:32] 0Ch
A-0417
Figure 7-213 Link Address for Link Type 1
Bit Location Register Description Attributes
2:0 N - Bus Number BILUEEL, HwInit
14:12 Function Number Hwlnit
19:15 Device Number Hwlnit
(19+n):20 Bus Number HwInit
63:(20+n) PCI Express Configuration Space Base Address (1<n<8) - —PNEBESIMEZPNECEZERY Root HwInit

Complex AV FERIRE 0,

7.9.9 Root Complex Internal Link Control Extended Capability

Root Complex Internal Link Control Extended Capability 2—FH 0] 15ESLINHY Capability, FBF35%I# N 4~[E] Root Complex Component
Z |89 internal Root Complex Link, 1% Capability ¥JF-7E Root Complex Link Declaration Capability structure B Element Self-Description

register 345 Element Type FEZ A Internal Root Complex Link Y RCRB B,

HEF1725%0 /540 Figure 7-214,

31|3O|29\28|27|26\25|24[23|22|21|20|19|18|17|16 15|14]13|12]11|10] 9 | 8 ‘ 7]6]5]4]3]2]12

| 0

PCl Express Extended Capability Header
N T TN N TN TN T T S T TN T T N TN A TN T T T N N A N

Root Complex Link Capabilities Register
[ T O O O O O Y B

Root Complex Link Status Register Root Complex Link Control Register
[ T T Y N Y T O O Y A

Figure 7-214 Root Complex Internal Link Control Extended Capability
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7.9.9.1 Root Complex Internal Link Control Extended Capability Header (Offset 00h)
31 20|19 16|15 0
Next Capability Offset
T N N T T YN T T I T T T N N N O N Y
R o -
| e L e L PCI Express Extended Capability ID
e e Capability Version
Figure 7-215 Root Complex Internal Link Control Extended Capability Header
Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - iZ=FEZ2 PCI-SIG FEX Y ID, BFHERY RINEEAIIE RIS, RO
Root Complex Internal Link Control Extended Capability HJ PCI Express Extended Capability ID /9
0006h,
19:16 Capability Version - 1Z=FEZZ PCI-SIG TEMAINRAS, $57~ELINAY Capability structure HIRRZAN, RO
X FZMRARIHE, B 1h,
31:20 Next Capability Offset - It ERHS7REIT—1> PCI Express Extended Capability structure J9{RTEE ; RO
GNSRTE Capability FI5EEESZRPAFAEEBIN, TUJ9 000h,
7.9.9.2 Root Complex Link Capabilities Register (Offset 04h)
31 24 8|17 511 12111 )19 0
RsvdP
S S S S (S [ AN T U [ Y N Y O (N AN (N O (NN (N U O U O A N S I —
3 ' 3 e Max Link Speed
} i e Maximum Link Width
| : Active State Power Management (ASPM) Support
| i LOs Exit Latency
i bemmmmem e e e e L1 Exit Latency
e Supported Link Speeds Vector
Figure 7-216 Root Complex Link Capabilities Register
Bit Location Register Description Attributes
3:0 Max Link Speed - ItFE{EZR/NEX Link B98%K Link speed, RO

b= ERHY4mAS{EF5[0) Root Complex Link Capabilities Register B Supported Link Speeds Vector X
NIV E.

ENXHIRISEN:
0001b Supported Link Speeds Vector field bit 0

0010b Supported Link Speeds Vector field bit 1
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9:4

11:10

14:12

0011b

0100b

0101b

0110b

0111b

Supported Link Speeds Vector field bit 2

Supported Link Speeds Vector field bit 3

Supported Link Speeds Vector field bit 4

Supported Link Speeds Vector field bit 5

Supported Link Speeds Vector field bit 6

PrEERISERE,

TSTFFIL f

eature A9 Root Complex /RTEILLFER IR EE 0000b,

Maximurn Link Width - 125252 472 Link STHHOBAHER S,

EXRIRISES
000001b  x1
000010b  x2
000100b x4
001000b  x8
001100b  x12
010000b  x16
100000b  x32

FrE E{thmiDB1REE., S5 feature HY Root Complex MR FERRES 000000b,

Active State Power Management (ASPM) Support - 1ZFERFRTZ Link SZFFAY ASPM HY Level,

EXHIRIES:
00b No ASPM Support
01b LOs Supported
10b L1 Support
11b LOs and L1 Support

LOs Exit Latency - 1ZFERTE/NEARE Link A9 L0s IRHFEIR, IREEAVMETS/RIL Link SSAEM LOs £ LO 1T

IEFERAGRTIE], WA Los, MIZETHE. EXRIRIGES:

000b

001b

010b

011b

100b

Less than 64 ns

64 ns to less than 128 ns

128 ns to less than 256 ns

256 ns to less than 512 ns

512 ns to less than 1 us

RO

RO

RO
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101b 1 us to less than 2 us

110b 2us-4us

111b More than 4 us

17:15 L1 Exit Latency - IZFBRIERATE Link Y L1IREIER, IREMEERIGIROTEMAM L1 5 L0 1TE RO

PrBRORTE), SNRASTEF L1, NIZETHE, EXRIRIDES:

000b Less than 1 us

001b 1 us to less than 2 us

010b 2 us to less than 4 us

011b 4 us to less than 8 us

100b 8 us to less than 16 us

101b 16 us to less than 32 us

110b 32 us-64us

111b More than 64 us

24:18 Supported Link Speeds Vector - 1ZFERIE/RATE Link SX3FRY Link speed, XIFE—LUEF, EH1b 3% RO

TSTFHENAY Link speed; BN, ASZFAZ Link speed, BXEZER, 15Z M Section 8.2.1,
% Bit EXI:

Bit 0 2.5GT/s

Bit 1 5.0GT/s

Bit 2 8.0GT/s

Bit 3 16.0GT/s

Bit 4 32.0GT/s

Bit 6:5 RsvdP

IMPLEMENTATION NOTE
Supported Link Speeds With Earlier Hardware
& [PCle-3.0] ZBIMRANARE{HLB4RESCIN Supported Link Speeds Vector 2E%, [TI27E Bit 24:18 HHiX[E] 0000 000b,

X TRTHELFRE S 0000 000b FIEHSIFAIEIRIRIATES, BR{4RTLAIZEY Root Complex Link Capabilities Register A Bit
3:0 (IAEEN I Max Link Speed FER) , FERZENT

0001b 2.5 GT/s Link speed supported
0010b 5.0 GT/s and 2.5 GT/s Link speeds supported

ITF I ZELRH, Current Link Speed 28 (7E Root Complex Link Status Register 1) AY{E (s FITEEIAY4RAD,
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IMPLEMENTATION NOTE
Software Management of Link Speeds With Future Hardware

BRZUFRIN R4 =2 (FF Supported Link Speeds Vector T/~2 Max Link Speed FE8, LAMBEE4 AT LAMATE Z BUANA SRR 4 S 35 R0
RERE, RFKAFTEEN TIABEXSIEREEREGEE, XalLIBRRERE.

7.9.9.3 Root Complex Link Control Register (Offset 08h)

RsvdP RsvdP
| Y Y Y ) | A | ]

---Active State Power Management (ASPM) Control
———————————————————— Extended Synch

Figure 7-217 Root Complex Link Control Register

Bit Location Register Description Attributes
1:0 Active State Power Management (ASPM) Control - iZ=FEEFTIZHIZATE Link B9 ASPM H9Z% 5, & RW
NBRISE

00b Disabled

01b LOs Entry Enabled

10b L1 Entry Enabled

11b LOs and L1 Entry Enabled

Note: “LOs Entry Enabled”{SE/ZIX25REME I L0s, WNSRITF L0s, BMEAIXSSHELLLFA LOs (00b
8 10b) , FRESHWIEEEEN LOs,

= ERAYBINERSEIERAY.

R BIEAEEERE—HaFEEE Los, BRIFERMMNIAIEMITSTRF 0s, WEAIRY ASPM
Support FFER{EFR. BN, EBREAEN.

EEPIZSEIRHI AT ASPM L1 2R, WREESEEE iR EhaEE A AsPm L1, £
F ASPM L1 Y, BRIG-ARSCEE SRS TOR2R 4R ASPM L1, AFEEZERZSEER ERr4B14RY ASPM
L1, UNERSERS FHOF-MAMEESIE ASPM L1, MIMARNAE FiFEAH {688 ASPM L1,

24T internal Link <231, feature BY Root Complex M IUE L FERTEIELR! 00b,
7 Extended Synch - ZiBH L0s JAZ (Section 4.2.4.6 ) FO4bT Recovery JR& (Section 4.2.6.4.1 ) RW

Y, WUE 1 NsedEmmorIaRres. ZRINAIMNENRE (B0, BEDIY) At
AYEIAFERERSEN L0 IREFHIREBEZ BISEI AT SHIE.

447 internal Link <23 feature BY Root Complex M AUE L FERTEIELZR! Ob,

=R BB ob,
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7.9.9.4

Root Complex Link Status Register (Offset 0Ah)

10|9 4|3

RsvdZ

A Current Link Speed

——————————————————— Negotiated Link Width

Figure 7-218 Root Complex Link Status Register

Bit Location

3:0

9:4

Register Description

Attributes

Current Link Speed - [t FEM{EFRRNIETFAY Link speed, RO

b= BRI 4R A2 {E $5 1) Root Complex Link Capabilities Register 23728 1 Supported Link Speeds
Vector XS ELASAIV B,

EXHImAHEST

0001b

0010b

0011b

0100b

0101b

0110b

0111b

Supported Link Speeds Vector field bit 0
Supported Link Speeds Vector field bit 1
Supported Link Speeds Vector field bit 2
Supported Link Speeds Vector field bit 3
Supported Link Speeds Vector field bit 4
Supported Link Speeds Vector field bit 5

Supported Link Speeds Vector field bit 6

PrEERISERE.

3 Link KRR, HEFERHPAVERTE X, F3ZHFIE feature AY Root Complex M/RTEILLFER IR S

0000b,

Negotiated Link Width - [t FER (BRI FHIEISTEE. RO

EXHImAHEST

000001b

000010b

000100b

001000b

001100b

010000b

100000b

x1

x2

x4

x8

x12

x16

x32
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FrE B IRiDER2REBHY, & Link RFHEET, WFERPIERTEN, A5 feature AY Root
Complex WG ILEFERFEZELZE! 00 0000b,

7.9.10 Root Complex Event Collector Endpoint Association Extended Capability

Root Complex Event Collector Endpoint Association Extended Capability B Root Complex Event Collector SCHI, B8 Root Complex

Event Collector 759 RCIiEP, Root Complex Event Collector #ZRSEIN Root Complex Event Collector Endpoint Association Extended
Capability; F~FIFEAM PCI Express device Function SEILL, Capability,

Root Complex Event Collector Endpoint Association Extended Capability, % Figure 7-219 FF7x, Ed PCl Express Extended Capability
Header [RER—"> DWORD bitmap 2BaY,, FITHEE—2%% Y RCGEP, LANAIEAIRIEESEINS Root Complex Event Collector fB%
X RCIEP AIHII0 Bus Number SB[, BIETELL Capability fEIAFISBEIRAIRR RCEP Z4MAY Function (U4 Root Port) St Root
Complex Event Collector 5%,

31|30]29]28 27\26|25|24‘23|22|21|20\19|13|17\1G 15]14|13]12|11]10] 9| 8| 7|6]|5]4[3]2]1]0| Byte Offset
PCI Express Extended Capability Header +000h
N S S S N N R
Association Bitmap for RCiEPs +004h
N T e N T A
RCEC Associated Bus Numbers +008h
N Y S S S N N O

7.9.10.1

31

Figure 7-219 Root Complex Event Collector Endpoint Association Extended Capability

Root Complex Event Collector Endpoint Association Extended Capability Header (Offset 00h)

Next Capability Offset
N T T N T I N S N T T O Y O A

Eaaene S e PCl Express Extended Capability ID
------------------------------------------------ Capability Version

Figure 7-220 Root Complex Event Collector Endpoint Association Extended Capability Header

Bit Location Register Description Attributes

15:0

19:16

31:20

PCl Express Extended Capability ID - 1Z=FER 2 PCI-SIG TEXAY ID, BT HERY BINEEAIIE A&, RO

Root Complex Event Collector Endpoint Association Extended Capability HJ PCl Express Extended
Capability ID 39 0007h,

Capability Version - 1ZFE&E PCI-SIG EEXAINRAS, $E7RSCHIAY Capability structure AIRRZR, RO

ITZIRARINE, LA 1h,

Next Capability Offset - IttFERFE<EI ~—{> PCl Express Extended Capability structure BRI = ; RO
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GNERAE Capability ROHEESIFRPAFEEMIR, N9 000h,

7.9.10.2 Association Bitmap for RCiEPs (Offset 04h)

RCiEP HY Association Bitmap =— N RIEEF8E, BIRES Root Complex Event Collector fHXEXHY RCIEP HYIZ Device Number XJAZ
HOLKAS(z, IXLELAE(TS Event Collector ZEHY Bus Number 1B[El, 5 Root Complex Event Collector B9 Device Number XIRzHIEL 4
IR E N 1,

7.9.10.3 RCEC Associated Bus Numbers Register (Offset 08h)

RCEC Associated Bus Numbers Register 2— " R1EE7788, BTIE B35 Root Complex Event Collector #85EARY RCIEP AYFINO
Bus Number 3B, 81F RCEP LAYIMAY Function (8335 Root Port) HIMER XD ESEEN . REIZTEINAY RCEP Stk Root Complex
Event Collector fExE%, 15 Capability Version I 2h S S, NIZSF1FREF L.,

ZBE1FERAIE Event Collector S5FEARELSBERAYE/D Virtual Function 2 [BJATXEE (Section 9.2.1.2 ) . ZE1F2EAIE Event
Collector #15 Event Collector A& 7E[E]— Bus Number AT Function Z[EJRIKEE, {BEBIFXEESZSTEEIE Root Complex

Event Collector HY Bus Number,

RsvdP RCEC Last Bus RCEC Next Bus RsvdP
AN [N Y N I N Y S TN N N S T A T N [ O

Figure 7-221 RCEC Associated Bus Numbers Register

Bit Location Register Description Attributes

15:8 RCEC Next Bus - It FE& X "5 Ilt, Root Complex Event Collector = EXHY RCIEP AYER{EKFI N0 Bus Hwlnit
Number, USR5t Root Complex Event Collector XEAHIFT B IR B SSHHINESE T E—2& L,
NNZZERWIUZE S FFh,

23:16 RCEC Last Bus - lthFEZFE x5 It Root Complex Event Collector =EXHY RCiEP HIE = TN Bus Hwlnit
Number, ¥0ER5ith Root Complex Event Collector XEARIFAE IR S S ES T E—S4% L,
NhZFERwIUgE S 00h,

IMPLEMENTATION NOTE
RCEC Associated Bus Number Compatibility with Legacy Software

|BRRERAEE AT 58Sz 435{5F A RCEC Associated Bus Numbers Register {E/9¥51%555 RCEC KEXAIHHI, tHEEEREAIRe=EEIRBRE
Bus Number _EASIZEEAY RCEC IS, BIAIIXLEEEHS Root Complex Event Collector To3k, @FUEIN RFUFIRETE Root
Complex Event Collector FBEIMNFTESHE, TICERER AMEXREL.

7.9.11 Multicast Extended Capability

BIRE—ENESCINAYINAE, Bl Multicast Extended Capability structure 5251, Multicast Extended Capability BJLAZE Root Port. RCRB,
Switch Port, Endpoint Function A1 RCiEP FR3CHll, B©-~BETE PCl Express to PCI/PCI-X Bridge FISEIY,
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£ Switch ¥, Root Complex T &2 Function RILEAAIE T, FEESLIUL Capability structure FIZMNEIZAS - & Endpoint
Function. Switch Port BS735£B1&HY Root Port EBSEIN—N, N TIRMSTIRER, Component & Multicast Extended Capability
structure IR LFERAAERIZENIER, WRAEXMER, SREFHAEN. YRFERBEREREENFTRINFFREE
MC_Enable, MC_Num_Group. MC_Base_Address #1 MC_Index_Position, Endpoint HJ2H Multicast Extended Capability structure &
HIX AR RS ELEZ Endpoint FEYEERL T RCGIEP Y Switch B} Root Complex HY Multicast Extended Capability structure 2
AIBBLE S ERTEULEC,

31|30\29]28|27\26|25\24|23\22|21|20119|18|17|16‘15|14\l3|12\ll|10| 9|8 | 7]6|5]4]3]2]1]0]| Byte Offset

PCl Express Extended Capability Header +000h

L I T T Y Y Y |
Multicast Control Register Multicast Capability Register +004h

N I Y O Y Y Y I I T Y Y O
. +008h

MC_Base_Address Register

+00Ch

L1 1 1 ¢ 4+ 1 1 1 1 & 1 1 1 1+ 4 + $ 1 1 1 1 J 4 1 1 1 1 | 1|
. . +010h

MC_Receive Register

+014h

AN I N I N Y A Y Y Y O A |
. +018h

MC_Block_All Register

+01Ch

N I Y I I I Y A A A A I Y |
. +020h

MC_Block_Untranslated Register

+024h

N I N O T Y A
. +028h

MC_Overlay_BAR Register

+02Ch

A I Y N Y Y Y Y A

Figure 7-222 Multicast Extended Capability Structure

7.9.11.1 Multicast Extended Capability Header (Offset 00h)

Next Capability Offset
[N N N [ Y S [ [ S (N N [ e s A Y Sy Ay |

b s e PCI Express Extended Capability ID
------------------------------------------------ Capability Version

Figure 7-223 Multicast Extended Capability Header

Bit Location Register Description Attributes

15:0 PCI Express Extended Capability ID - 1Z=FEZE PCI-SIG TEX A 1D, BTHERY BINECAIMERFIIE . RO

Multicast Extended Capability H PCI Express Extended Capability ID JJ 0012h,

19:16 Capability Version - iZFEZ2 PCI-SIG EXHINRAE, 18~SLIHY Capability structure BIRRZN, RO
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ITZIRARINE, LA 1h,

31:20 Next Capability Offset - Itt==EZFE7~"E) T—{> PCl Express Extended Capability structure f9{RFEE ; RO
WNERTE Capability AU IZRAPAFAEEMDIN, NJ9 000h,
7.9.11.2 Multicast Capability Register (Offset 04h)
151413 8|7 6|5 0
I I [ T I B |
a5
| | i MC_Max_Group
i RS e RsvdP
; MC_Window_Size_Requested
| RsvdP
e L LR LR PR R PP MC_ECRC_Regeneration_Supported
Figure 7-224 Multicast Capability Register
Bit Location Register Description Attributes
5:0 MC_Max_Group - ZFERIVBEFR A ZIFRISRA Multicast Group FJEIE, 4Ri3/9 M-1, 00h {B RO
T F— Multicast Group,
13:8 MC_Window_Size_Requested - £ Endpoint &, 153KHJ Multicast Window size Y log2, Switch ] RO
Root Port 19 RsvdP,
15 MC_ECRC_Regeneration_Supported - U158 E 1, NFRRLHEF ECRC TFHEAL. RO/RsvdP
F&3F1Z Function IS EIRIRE, BUABIREIZALA 1, FH Advanced Error Capabilities and
Control Register F9HY ECRC Check Capable IR E N 1, B2, WSRIF ECRC |4k, UE
ER{EAEY)RTF Advanced Error Capabilities and Control Register H9HY ECRC Check Capable FIIR &,
ZFESERIT switch 1 Root Port, TEPTBEEAE Function B9 RsvdP,
7.9.11.3 Multicast Control Register (Offset 06h)
15114 6|5 0
RsvdP
AN N Y ) I A Y T IO A
B T
i brmmm = MC_Num_Group
bt e MC_Enable
Figure 7-225 Multicast Control Register
Bit Location Register Description Attributes
5:0 MC_Num_Group - 1ZFERAYEFRRECEEARY Multicast Group RUEIE, i35 N-1, BAAE 00 RW
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0000b ZFT/RECE T — Multicast Group LAHERS, WIREEIT MC_Max_Group, UFTAREN.
ZEHAEEN THEMISEE R, 58 MC_Enable J5 0, NRRRILFER, ERIAES 00
0000b,

15 MC_Enable - 1IREH 1 (Y, NEHBFHEBFS., EOAES ob, RW

7.9.11.4 MC_Base_Address Register (Offset 08h)

31 1211 6 5 0

MC_Base_Address [31:12] RsvdP MC_Index_Position

MC_Base_Address [63:32]

A-0751

Figure 7-226 MC_Base_Address Register

Bit Location Register Description Attributes

5:0 MC_Index_Position - 1t/3lf #1 Multicast Group number B9 LSB B9V B, IR ENTF 12 B RW
MC_Enable &1, NWITAKREN., BAMES 0.

63:12 MC_Base_Address - ZiZiITEIRNE LI, R MC_Enable 31 BIZFEPTNFEE RW
Multicast Group number B9 B HEHEZ/NF MC_Index_Position B RIEE, NITHARTEN.
FOAER O,

7.9.11.5 MC_Receive Register (Offset 10h)

MC_Receive Register I2fft—NEbAEF@IE, FR7R Function NOZIEZIBLL Multicast Group, 3k 1E Switch F[1 Root Complex Port HI{E)5
T, #&EIF TLP, SCI MC Capability Structure BIPFE Function EiEEILINLZF1FE,

31 0

MC_Receive [31:0]

MC_Receive [63:32]

A-0750

Figure 7-227 MC_Receive Register

Bit Location Register Description Attributes

MC_Max_Group:0  MC_Receive - XTFIRE N 1 B9 MNEUAEAZ, I Function SREXAE X Multicast Group H{F10] Multicast RW
TLP BIBIAR, BF MC_Num_Group BILCAFUMIIEE2EE, & EURHUAIBRMAES ob,
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All others Reserved, RsvdP

7.9.11.6 MC_Block_All Register (Offset 18h)

MC_Block_All Register 12t 7 —MNEbAFEE, Tz Function NZBELEHFLE Multicast Group, SEH MC Capability structure A9FTB

Function &l ELINZE 78S,
Figure 7-228 1¥4Hi%B8 7 MC_Block_All Register FFERHISEL, Table 7-185 12 T & EHILKAFIE N,

31 0

MC_Block_All [31:0]

MC_Block_All [63:32]

A-0749
Figure 7-228 MC_Block_All Register
Bit Location Register Description Attributes
MC_Max_Group:0  MC_Block_All - X3 FIREN 1 I MEUIFI, 1Z Function #E1EEIHEZAY Multicast Group &)X RW
TLP, /=T MC_Num_Group AIEVAF(#REEAANE, B EUEUAIEAAMER ob,
All others Reserved, RsvdP

7.9.11.7 MC_Block_Untranslated Register (Offset 20h)

MC_Block_Untranslated Register Fi T 5E 2 & N [E LE¥E T Untranslated Address F9 TLP, SCI MC Capability structure RYPF S
Function 8 EERLINZEFSE, (B2, RECI ATS capability B9 Endpoint Function BJ LIS ESF2ECIY RsvdP,

Figure 7-229 14153887 MC_Block_Untranslated Register P=2EGHISEL, Table 7-186 12 T BERILVAFIEN.

31 0

MC_Block_Untranslated [31:0]

MC_Block_Untranslated [63:32]

A-0748
Figure 7-229 MC_Block_Untranslated Register
Bit Location Register Description Attributes
MC_Max_Group:0 MC_Block_Untranslated - X TE8 & 1 B9 NEEAEFNZ, 1% Function R LEEITERAT MCG &i% RW

B Untranslated Addresses Y TLP, &3 MC_Num_Group HILVASARAREIG RS, S EiE
AIZLAES Ob,
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All others Reserved, RsvdP

7.9.11.8 MC_Overlay_BAR Register (Offset 28h)

T Multicast Extended Capability A9 Switch F] Root Complex Port Z2Z25LI1 MC_Overlay_BAR Register, {BANBE1E Endpoint HASCI,
REEETHRIE PCI Express Capabilities Register BRAY Device/Port Type FERHTE Function 2 751F{E MC_Overlay_BAR Register,

MC_Overlay_BAR FSTEERIEZB)hE CAIENBIE, M Egress Port HZ<HT Multicast TLP B S IR BRRIZE O L. XFIFE
%21 Switch #[1 Root Port B9 Endpoint FHHJEE BAR FITFERIEFNAEIZ WSS, E Switch Upstream Port, B 1FEEHIISEESE—
o BRI ENNEFL.

Figure 7-230 1¥£H15488 7 MC_Overlay_BAR Z{Fe8 P =ERAYED, Table 7-187 12 7 ZEAILUIHIE N,

31 6 5 0

MC_Overlay_BAR [31:6] MC_Overlay_Size

MC_Overlay_BAR [63:32]

A-0747
Figure 7-230 MC_Overlay_BAR Register
Bit Location Register Description Attributes
5:0 MC_Overlay_Size - #1525 6 TEA, NS overlay aperture BIA/N (LUIZFT ) I8EHN 2 19 RW
RMRNF 6, WERBESNH. BIAES 000000b,
63:6 MC_Overlay_BAR - 5B ORIEMIE, ®i3iZ Function B9 MCTLP SB=EZE L, BUIAME RW

yg OO
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7.9.12 Dynamic Power Allocation Extended Capability (DPA Capability)

31|3o\29|23\27\26[25|24|23|22|21|2o\19|18\17|16

PCl Express Extended Capability Header +000h
AN T N T T A T N N T A A Y A

DPA Capability Register +004h
N N T N TN N A Y A M N A N Y A

DPA Latency Indicator Register +008h
1 4 1 1 1 1 1 1 1+ 1+ 1 {1 1 {1 1 1 {4 1 1 1 1 1 [ 1]

DPA Control DPA Status Register +00Ch
| N N [ Y (N (N (N (Y [ N [ A (N (Y (S [N [ vy N N N N |

DPA Power Allocation Array (max size shown, actual size based on Substate_Max)

+010h

+014h

+018h

+01Ch

+020h

+024h

+028h

+02Ch

Figure 7-231 Dynamic Power Allocation Extended Capability Structure

7.9.12.1 DPA Extended Capability Header (Offset 00h)

Next Capability Offset

------------------------------------------------ Capability Version

Figure 7-232 DPA Extended Capability Header

15]14]13]12|11]10] 9 | 8 ‘ 7]6|5]4]3]2]1]0| Byte Offset

s Anae e PCl Express Extended Capability ID

Bit Location

15:0

19:16

31:20

Register Description

PCI Express Extended Capability ID - iZ=FEZ R PCI-SIG TENXHY ID, BT e~ EINEEAIE RIS,

DPA Extended Capability B PCI Express Extended Capability ID 2 0016h,

Capability Version - 1ZFERZ PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS,

MTZIRAFINE, ©IA 1h,

Next Capability Offset - It ERHE7REIT—1> PCI Express Extended Capability structure J9{RTEE ;

Attributes

RO

RO

RO
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GNERAE Capability ROHEESIFRPAFEEMIR, N9 000h,

7.9.12.2 DPA Capability Register (Offset 04h)

31 24|23 16|15 14|13 12|11 10|9 8|7

3 [ Substate_Max
i ________________________ Transition Latency Unit
i RsvdP

Power Allocation Scale
---------------------------------------- RsvdP

e e e i e i e P P i e Transition Latency Value 0
Transition Latency Value 1

Figure 7-233 DPA Capability Register

Bit Location Register Description Attributes
4:0 Substate_Max - ItFERAVEFR R ATIRESEH, BISAFIFIRESEUR—. 00000b (BRI RO
— P FIRE
9:8 Transition Latency Unit (Tlunit) - JRZSHY Transition Latency Value 3L A Transition Latency Unit LARf RO

TEFIRSRIERK Transition Latency, EXAIRIBES:

00b 1ms
01b 10 ms
10b 100 ms

11b Reserved

13:12 Power Allocation Scale (PAS) - {RIBIEM T B ABUREES N FIRSHNERLSENRE, RO
Substate Power Allocation FEEHXI R FFIRSANETRLIZFERIASE FIRSIIHES BL, BXAY
misEs:

00b 10.0 x
01b 1.0x
10b 0.1x
11b 0.01x
23:16 Transition Latency Value 0 (Xlcy0) - iZ{E 3k L Transition Latency Unit RHE FIRESHHE K RO

Transition Latency,

31:24 Transition Latency Value 1 (Xlcyl) - iZ{E 3L Transition Latency Unit KT FIRESH R KX RO

Transition Latency,
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7.9.12.3 DPA Latency Indicator Register (Offset 08h)

31

Transition Latency Indicator Bits
N N Y O

Figure 7-234 DPA Latency Indicator Register

Bit Location Register Description Attributes
310 Transition Latency Indicator Bits - & PMUAFASREI ML EIRESHEMNAIFIRSIEXEL. {8 ob RO
2871 Transition Latency Value 0; {B 1b 37X Transition Latency Value 1,
NN T Bit [Substate_Max:0], f=F Substate_Max AY{2 RsvdP,
7.9.12.4 DPA Status Register (Offset 0Ch)
15 o] 8 |7 5|4 0
RsvdZ RsvdZ
L1 1 1 1 1 11 [ I B |
Ll
i e Substate Status
e Substate Control Enabled
Figure 7-235 DPA Status Register
Bit Location Register Description Attributes
4:0 Substate Status - Z=7xItt Function FYEBITFIRZS. BRUAEJD 00000b, RO
8 Substate Control Enabled - FH%{4-F3F22F5 DPA Control Register F1AY Substate Control 2E&, FH{4F RW1C

EEME[DL FIR BIBZIZEN 1, KEEIEESA 1b FEZALE 0. RIELEEEIEZ
& 1,

Z[IHIRE /I 1T, Substate Control FERIATE 1 HBIFIKE.

HiZALBE 0B, Substate Control ZERXI HFI IR R BRI,
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7.9.12.5 DPA Control Register (Offset OEh)

15 5|4 0

b Substate Control

Figure 7-236 DPA Control Register

Bit Location Register Description Attributes
4:0 Substate Control - FH3X{4FAFHECE Function B IR, R FERABNFRSELUEEFIR RW
LR,

=4 DPA Status Register F9AY Substate Control Enabled #1281 1 BY , 1Z=FERHBE Function B9,

24 DPA Status Register F1f9 Substate Control Enabled #32 & 0 BT, iZFEZXT Function F9FIRZE
B0,

ZXINESS 00000b,

7.9.12.6 DPA Power Allocation Array

Substate Power 010+ 0
Allocation Register (0)

Substate Power
Allocation Register 010h + Substate_Max
(Substate_Max)

A-0764

Figure 7-237 DPA Power Allocation Array

> Substate Power Allocation Register & REIEX FIRSHINZE S EE, LAY Substate Power Allocation Register FUEE /%S
T Function IFHIFIRZSEL=, BN Substate_Max i 1,

[ S—— Substate Power Allocation

Figure 7-238 Substate Power Allocation Register (0 to Substate_Max)

Bit Location Register Description Attributes

7:0 Substate Power Allocation - 1Z=FEZHAY{ERLA Power Allocation Scale, LAFAEIRFFIASHITHER RO

743



2B (LURASRN)

7.9.13 TPH Requester Extended Capability

PREBETS{ER TPH 45 A% Request TLP HY Function #BEEEESCIR TPH Requester Extended Capability structure, X33 Multi-Function
Device, It Capability WARIERMEEAZ(ER TPH 4EAK Request TLP HY Function FRSCI],
Byte

Offset
31 0

PCI Express Extended Capability Header 00h

TPH Requester Capability Register 04h

TPH Requester Control Register 08h

0Ch to OCh +
TPH ST Table (if required) (ST Table Size + 02h) +
02h

A-Q0779B

Figure 7-239 TPH Extended Capability Structure

7.9.13.1 TPH Requester Extended Capability Header (Offset 00h)

Next Capability Offset
AN TN T TN Y N T T N N A A A A O Y A

| et rrin PCl Express Extended Capability ID
SR R e e R R S R E e S R R S S S Capability Version

Figure 7-240 TPH Requester Extended Capability Header

Bit Location Register Description Attributes

15:0 PCI Express Extended Capability ID - 1ZFEZ2 PCI-SIG TEX.AY ID, BT8R~ BINEeHI RS, RO

TPH Requester Extended Capability B PCI Express Extended Capability ID 39 0017h,

19:16 Capability Version - 1ZZFER 2 PCI-SIG EEXRIMRAS, 18/RSLHIAY Capability structure BIRRS, RO

ITZIRARINE, LA 1h,

31:20 Next Capability Offset - IttFEZF57REIT—" PCl Express Extended Capability structure RYRTE = ; RO
WNERTE Capability A95HZIIFRFPAFAEMIN, N/ 000h,
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7.9.13.2 TPH Requester Capability Register (Offset 04h)

31

ST Table Size RsvdP RsvdP
Y I [ I IS A I Y ([ | [ I |

| -~ No ST Mode Supported

--------------------------- ST Table Location

Figure 7-241 TPH Requester Capability Register

---- Interrupt Vector Mode Supported
Device Specific Mode Supported
Extended TPH Requester Supported

Bit Location

10:9

26:16

Register Description

No ST Mode Supported - NSRIZE /T 1, NIZEBFIZ Function 3733 No ST Mode 12(F,
SCHAL Capability structure A9 Function 3 &S IFIES, BiZfuAMELIUS 1b,

Interrupt Vector Mode Supported - USRI E 9 1, MIZEBBIZ Function S73F Interrupt Vector Mode
BRIE,

Device Specific Mode Supported - INSRIZEH 1, NFEBFIZ Function SZ233F Device Specific Mode 15
£,

Extended TPH Requester Supported - U1ERIKE /9 1 FBFIZ Function BEIZ4ERLTEHE TPH TLP Prefix
BB,

BXREMFMEE, 15207 Section 2.2.7.1

ST Table Location - 1ZFERHYEIS/R ST Table EEFEMURENE. EMRITRIEN:
00b ST Table ~fF7E
01b ST Table i3 TPH Requester Extended Capability structure 57
10b ST Table {3/ MSI-X Table &2 (Section 7.7.2)
11b Reserved
Y374 No ST Mode A9 Function Yt =FEZ{E 00b,
{4 Function SEH MSI-X BY, AILURES(E 10b,
ST Table Size - ZFERRYEZRT Function BJLAFFRY ST Table entry ISR AEE, TIHEZEBIZFER
LABRZE ST Table Size N, E4gf39 N-1. #1140, IR[E{E 000 0000 0011b 373 Table Size AP EEH,
24 ST Table {i7F TPH Requester Extended Capability structure S, B 64 PNEEILIE,
= ST Table fiZF~ MSI-X Table SR}, Z{E3 MSI-X Table 9 Size HIPRI.

ZFER(SOEFTFSLHL ST Table Location SEEZFRFS7RAY ST Table BY Funciton, &SR, Utt=FEEHRIE

Attributes

RO

RO

RO

RO

RO

RO

745



31 1019 8|7 3|2 0

RsvdP RsvdP

—
i ----ST Mode Select
b TPH Requester Enable

Figure 7-242 TPH Requester Control Register

Bit Location Register Description Attributes

2:0 ST Mode Select - Z=ERATIEFRIFA ST Mode., TEMAIIRIDIT: RW

000b No ST Mode
001b Interrupt Vector Mode
010b Device Specific Mode
other reserved for future use

{3235 No ST Mode HIRIEAY Function MAUVE L F ERIFIZELE] 000b,

ANERIRAZ RS Function STHFAIETUATIRARIFIRTL, T Function RIEREN.

ZFBRAVENAEDS 000b,

BX ST RFREIAFAER, 155 Section 6.17.3

9:8 TPH Requester Enable - 1Z#/{F TPH 5f, Extended TPH &1 Request TLP HYBEH, TENMAIRIS N RW

00b  A~FIFVEN Requester IZfTHY Function T8 TPH 3k Extended TPH HIIESK,

0l1b  FSOIF{EJI Requester Iz1THY Function {8 TPH & HIEK, A501F A Extended TPH HY
Bk,

10b  {RE,

11b  IF{EA Requester AY Function {8 TPH # Extended TPH & 153K,

FVFBESZHF Extended TPH B9 Function $§ILFERRYEE 9 LUASIEIZZLE] ob,

ZFERAVENAES 00b,
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7.9.13.4 TPH ST Table (Starting from Offset 0Ch)

1514131211109 8 7 6 56 4 3 2 1 0

ST Upper Entry (0)

ST Lower Entry (0)

ST Upper Entry (1)

ST Lower Entry (1)

ST Upper Entry
(ST Table Size)

ST Lower Entry

(ST Table Size)

Figure 7-243 TPH ST Table

0Ch

0Ch

0Ch

+0

+02h

+ ST Table Size*02h

A-0783B

UNER ST Table Location FFEZAYE S 01b, MIMAZATE TPH Requester Extended Capability structure FIELIfL TPH ST Table, XJFFRrEEME
{8, A~35CHN ST Entry Register, B NECIIAY ST entry 2 16 {17, SCHIAY ST Entry Register HIEE WZEET Function S235HY ST Table

£ZBER9EE, B ST Table Size ZERAYEN 1.

15

ST Upper

Figure 7-244 TPH ST Table Entry

Bit Location Register Description Attributes
7:0 ST Lower - 1ZFERZE/ Steering Tag HIMX 8 11, RW
ZFERAVZNAES 00h,
15:8 ST Upper - A58 Function BY Extended TPH Requester Supported ZERIRE N 1, NIZFERET RW

Steering Tag 195 8 {iZ, &N, 1ZFERA RsvdP,

ZFERAVENAES 00h,

7.9.14 LN Requester Extended Capability (LNR Capability)

LN Requester Extended Capability =2 Endpoint AYB]IESLIHY Capability, 3235 LN 1YAE) Requester BIFTA Endpoint ERAZRSEH
It Capability, [l Section 6.21 , It Capability ] FR{E{TJZ5EIAY Endpoint SCHL, {EABERTAAIEAD Function Z8BYSCH],

31|3o|29|2s|27}26\25]24|23|22|21|20|1@[1s\1?|16

15]14|13]12]11]10] 9| s|

7]6ls5]4a]3]2]1]o0

I I I Y |

PCl Express Extended Capability Header

LNR Control Register
I T O

LNR Capability Register

Figure 7-245 LN Requester Extended Capability
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7.9.14.1 LNR Extended Capability Header (Offset 00h)

16|15

|

Next Capability Offset

S S T Y I N [ N S I e e o [y I |

———————————————————————————————————————————————— Capability Version

Figure 7-246 LNR Extended Capability Header

R PCl Express Extended Capability ID

Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - iZ=FEZZ PCI-SIG FEX Y ID, B FHERY RINBERIMERFIEL . RO
LNR Extended Capability A9 PCI Express Extended Capability ID &3 001Ch,
19:16 Capability Version - 1Z=FEZZ PCI-SIG EM AINRAS, $57~ELINAY Capability structure HIRRZAN, RO
M FIZARAAIHEE, #7009 1h,
31:20 Next Capability Offset - It ERHS7REIT—1> PCI Express Extended Capability structure J9{RTEE ; RO
GNSRTE Capability FI5EEESZRPAFAEEBIN, TUJ9 000h,
7.9.14.2 LNR Capability Register (Offset 04h)
15 13|12 8|7 2[1]0
RsvdP RsvdP
| | 1 1 | | I |
~
i ~LNR-64 Supporte
--- LNR-128 Supported
LNR Registration Max
Figure 7-247 LNR Capability Register
Bit Location Register Description Attributes
0 LNR-64 Supporte - 2152 Endpoint S73F 64 =275 cacheline /£ Requester 9 LN MY, MiZFEG RO
M 1b; BN, BN ob, BXEMIFMES., 1BES(W Section 6.21.4,
1 LNR-128 Supported - Z[5R Endpoint 73F 128 =75 cacheline {EN Requester B LN 1Y, MhZ=E RO
B8 1b; B, IR Ob,
12:8 LNR Registration Max - iZZFER4RI3H 2 BUE, 7% LN Requester BEAZEIATEABAY cacheline BY RO

RAHE, I, {8 00101b F/R LN Requester BEIZ[EIATFARZIA 32 > cacheline (2°), FFEE&E
AR 16 1,
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7.9.14.3 LNR Control Register (Offset 06h)

15 13|12 8
RsvdP RsvdP

00
-~
)
o

“LNR Enable
---LNRCLS
LNR Registration Limit

Figure 7-248 LNR Control Register

Bit Location

12:8

Register Description

LNR Enable - ZZEUASUAIRE D 1 BF, Endpoint #E8EEY LN Requester 1517, FOIFERI4RERT
BRIZAL, BX LNR AESEMMASHIESKR, 15200 Section 6.21.4

ZhAER Ob,

LNR CLS - It Ha 57"t Requester 5 LN MY —#SfEFBAY cacheline K/, BXRIREFNEH
ZAUAIPRT, 15200 Section 6.21.4

WNER1ZA 90, M cacheline K/ 64 75, WRIAZS 1, M cacheline K/NJAg 128 =5,
UNERIE LN Requester {X373F—7H cacheline K/)\, NAFEIHUIBELLIENZA/N, B, %

{ZRIFRIAES Ob,

LNR Registration Limit - tt=ERIRISA 2 AU, RIFCIFLL LN Requester [BATFARAY cacheline £t
DRI, %0, {8 00100b /< LN Requester NEEEATIEAMMNEIT 16 ) cacheline (2%), BXIE
ILEFERAIPRS, 152 (7 Section 6.21.4

ZFEERAZOAMEA 11111b,

Attributes

RW

RW

RW

7.9.15 DPC Extended Capability

Downstream Port Containment (DPC) Extended Capability 2—FHAJ2ELINHY Capability, B3 Downstream Port 32—F#1%5, LIE
ELEMIERISEIRFHEIEREIE N IR E, I Section 6.2.10 , 1% Capability BJLLTE Root Port B, Switch Downstream Port F33CH],
EREATFEAEM Device/Port type,

YN5R Downstream Port SCHI DPC Extended Capability, N1Z Port BWAJREENSHRE DL _Active K7, FHEBITIZE Link Capabilities
Register §7AY Data Link Layer Link Active Reporting Capable FERKIE, 1527 Section 7.5.3.6 .

UN5R Downstream Port SLIL DPC Extended Capability, 5BZUFEIN1Z Port 373F ERR_COR Subclass capability, FF1813 1% & Device
Capabilities Register F1H9J ERR_COR Subclass Capable FZE&KIER, 15257 Section 7.5.3.3 ,

Z 7 RP PIO HFEEVR{N S $F DPC RP Extension A Root Port SCIT, 4 DPC Capability Register §7HY RP Extensions for DPC SFERFfT

TN
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51]30]29{28]2?{26[25[24’23[22[21]20[19]18[1?}16115[14]13[12]11]10[ 9|8 [ 7]6]5]4]3]2]1]0

PCI Express Extended Capability Header

N N A I I S O A |

DPC Control Register

N N A I N S Y [ S I N A |

DPC Capability Register

DPC Error Source ID Register

I N I |

[N N N U S S I S N o |

DPC Status Register

RP PIO Status Register
[N N S Y S O A I [ [ A |

|

RP P10 Mask ID Register

IS I S [ [ [ [ S B |

RP PIO Severity Register
L

RP PIO SysError Register
L

RP PIO Exception Register
I N T Y Y O M N A

RP P10 Header Log Register

[N Y S [ [ Sy S |

RP PIO ImpSpec Log Register (Optional)

N S I S Y I S I o |

RP PIO TLP Prefix Log Register (Optional) (Variable Size)

Figure 7-249 DPC Extended Capability

Byte Offset

+000h

+004h

+008h

+00Ch

+010h

+014h

+018h

+01Ch

+020h

+024h

+028h

+02Ch

+030h

+034h

+038h

+03Ch

+040h

7.9.15.1 DPC Extended Capability Header (Offset 00h)
31 6|15
Next Capability Offset
I T T T O A B I (N S R N O O SN N N (O O N (O |
SRR A T SRR
| e e i PCl Express Extended Capability ID
Moo Capability Version
Figure 7-250 DPC Extended Capability Header
Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - 1Z=FEZZ PCI-SIG TEXHI ID, BT~ RINEeHIMERFIE ., RO

DPC Extended Capability B PCI Express Extended Capability ID 79 001Dh,
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19:16

31:20

Capability Version - 1ZFEZE PCI-SIG EXHINRAS, 18RSLIHY Capability structure BIRRZAN,

ITZRARINE, LA 1h,

Next Capability Offset - ILLFERIE/REIT~—™ PCI Express Extended Capability structure B2 ;
WNERTE Capability A95HZIIFRFPAFAEEMIN, /9 000h,

RO

RO

7.9.15.2 DPC Capability Register (Offset 04h)

15 1312|112 8
RsvdP

0

~l
o
[5;

41

| e DPC Interrupt Message Number

e S RP Extensions for DPC

Poisoned TLP Egress Blocking Supported

DPC Software Triggering Supported
——————————————————————————— RP PIO Log Size

s e e DL_Active ERR_COR Signaling Supported

Figure 7-251 DPC Capability Register

Bit Location

4:0

Register Description

DPC Interrupt Message Number - 1Z=ZEZF5/ RIS MSI/MSI-X [a1&FT5 DPC Capability structure
FBXBXIHRETE S,

SIF MSI, 1ZFERFEIEZFRT base Message Data FIEAIFHTEEZ BINREE. HHF=EHLL
FEE, LUEYEEES N Message Control Register Y Multiple Message Enable ZEZRT, WSRO ED
£51% Function B9 MsI JBEHERETN, WIZFERIEIERD,

SIF MSI-X, 1ZFERFIVEFR T MSI-X Table entry FB T4 HRTEE., BIfE Function SCIL Y
B 32 MIEB, ZEBEYRERT 32 MEBEZ—. ITFETEH MsIX LI, SEMR

A,

WERBEASEIL Y ™SI 1 Ms-x, MABIFE)ERARENEE, RERE—XReeRA—flE,
MERBRAT MsI-X, MiZzFEBHREVNIUETR MsI-X @S, MR MSI EERsmEIIREA,
MIZFERFRELIIER MSI a2, INRKERIERE Mst 1 MsI-X, TZFERHIIERE
340

RP Extensions for DPC - {IRIRE N 1, ZFEEFE R Root Port ST IF4EFET Root Port BY—2RE N HY
DPC Extensions, Switch Downstream Port ~MEIEIZFERZEN 1,

Poisoned TLP Egress Blocking Supported - 31218 E N 1, 1ZF R 3 7 Root Port I} Switch
Downstream Port Sz 35FH LE M EL Egress Port /&1% Poisoned TLP HYBESJ, 235 RP Extensions HY Root
Port WIUEIZFEIRE N 1,

DPC Software Triggering Supported - Y1RITE N 1, 1ZFEFE7~ Root Port B Switch Downstream

Attributes

RO

RO

RO

RO
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Port ST FER{4HfiA DPC HIBES ), 235 RP Extensions HY Root Port WRIBIZFERIREN 1,

11:8 RP PIO Log Size - ItH=ER3R7"9 RP PIO Log Register 53AC 725/)> DWORD, EJ#E RP PIO Header Log. RO
RP PIO ImpSpec Log 1 RP PIO TLP Prefix Log, 5R Root Port 32§ RP Extensions for DPC, MZ=FEZ
BIERARATET 4, &N, LFERAYENRS 0, 15515 Section 7.9.15.11 . Section 7.9.15.12
#0 Section 7.9.15.13,

12 DL_Active ERR_COR Signaling Supported - 2IRIZE 9 1,1%{7Z R Root Port Tf, Switch Downstream RO
Port STIFIEHEIREEIRR] DL Active JRZSATAIE ERR_COR {5SAYAEN., 245 RP Extensions HY Root
Port B IZFEIREN 1.

7.9.15.3 DPC Control Register (Offset 06h)

RsvdP
N T Y |

——
~--DPC Trigger Enable

DPC Completion Control

DPC Interrupt Enable

DPC ERR_COR Enable

[} s Poisoned TLP Egress Blocking Enable

i s S DPC Software Trigger

DL_Active ERR_COR Enable

DPC SIG_SFW Enable

Figure 7-252 DPC Control Register

Bit Location Register Description Attributes

1:0 DPC Trigger Enable - 1Z=FEX/5 A DPC FHIZHISEL DPC #fARISZME, EXAIRID RW

00b DPC #&ZH,

01b DPC JSFBFTE Downstream Port 4G EIFR FRMGAIA 0] 24 [E£E1REY, Downstream Port (2
ERR_FATAL ;EERIfEA,

10b 24 Downstream Port & Ul £l 5K B & AY 4~ AJ 24 IE $5 1R 8% Downstream Port 3% IZ %I
ERR_NONFATAL % ERR_FATAL ;HERT, DPC #EFEF LA,

11b  Reserved,

FAEDD 00b,
2 DPC Completion Control - 1ZFEX3zH DPC HB/EIFZELAY Competition A9 Completion Status, 1555 RW

Section 2.9.3 , EMHITRIEA:

0b Completer Abort (CA) Completion Status
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1b Unsupported Request (UR) Completion Status

BUAEDS Ob,

DPC Interrupt Enable - I¥E4 1 0, 1ZFRF4EFUILIET DPC EF#A. 1B52(7 Section
6.2.10.1 ,

ZAAYEGAEST ob,

DPC ERR_COR Enable - RE A 1 8, iZFRAIFAIX ERR_COR JHELUET DPC EFMME, B
259 Section 6.2.10.2

ZIAIBOANMES ob,

Poisoned TLP Egress Blocking Enable - ¥[15& Poisoned TLP Egress Blocking Supported #I8 &4 1, 1%
I RW; BN, DIFZEZE] ob, PFRIE Poisoned TLP Egress Blocking Supported IRE 9 1,

BN ABIEZFERIRERN 1.

WEH 18T, 1ZFER(FMEFAY Egress Port BEAZFALE Poisoned TLP AY(E#, 15215 Section 2.7.2.2 ,

ZIAIBOAMES ob,

DPC Software Trigger - 4152 DPC Software Triggering Supported FESZE N 1, MIZFERMIN
RW, BN, SIFEELE] Ob,

UNER DPC {FBEE DPC Trigger Status FES 0, HXMAENZZEAN 1b A, DPC LA, &M,
BAHEZEN 1b T,

ARG 1b BNZAL, EIPEEFEENZSFeehrIEM=ER, JTELE DPC Trigger Enable FFER,
SFFIXFRESL, DPC Software Trigger HI1E Y ETF DPC Trigger Enable FEXRIEH{E.

ZAEIZEAT 2 Z2IRE] ob,

DL_Active ERR_COR Enable - %152 DL_Active ERR_COR Signaling Supported FERRE S 1, N[ZFE
PR RW; BN, iFFEELSR 0b, FRIE DL_Active ERR_COR Signaling Supported FFERIRE N 1,
BNEREASIELFERIZEN 1,

B 10F, Z{{FHEFRAT Downstream Port BEISTEHEERAEHAE! DL_Active IRZSHATAIX ERR_COR 15
%, 15207 Section 6.2.10.5 ,

ZAAIEGAEST Ob,

DPC SIG_SFW Enable - %158 Device Capabilities Register 1 ERR_COR Subclass Capable #5IZE 9 1,
MIAREEIZA;, BN, DFEELZE) ob, WIS ERR_COR Subclass Capable 79 0 BE{HRE T
ZhL, MITREREN,

REN 1A, 1Z{IERKRIE ERR_COR jHELUIEREN ERR_COR ELEMM DPC B4, ES
53 Section 6.2.10.2 F[] Section 6.2.10.5 , IXi=fE Device Control Register F {9 Correctable Error

Reporting Enable FEZ NS FEE(R DPC ERR_COR 1SS AUMIIIFIRLS L, ZUAFE Function
RIEBR ECS SIG_SFW subclass Z4M ERR_COR jHEHRIAL

RW

RW/RO

RW/RO

RW/RO

RW/RO

RW/RO

753



ZAAIBINMES Ob,

7.9.15.4 DPC Status Register (Offset 08h)

15

14|13]12 8716 5/4]3]|2 1|10

DPC Trigger Status

DPC Trigger Reason

DPC Interrupt Status

DPC RP Busy

DPC Trigger Reason Extension
RsvdZ

RP PIO First Error Pointer
DPC SIG_SFW Status

Figure 7-253 DPC Status Register

Bit Location

0 DPC Trigger Status - & 1 A, 1Z{UZ/~ DPC EMfLA, RIEREN,, Port &F DPC 1IF2H, DPC 2

Register Description

SRR,

HZIHIRE N 10T, BEIUE LTsSM 5| SE| Disabled K73, 1ZI47RFE LTSSM M Disabled
WESEMZaNE 0, EwOAELLT prc, HE LTSSM JUEEIRE] Detect IR, BRIIEFL
JUE DPC HETFT Downstream Port ZAATEIAIESK, 1520 Section 6.2.10 , —EifiBIXLEEK,

T SR SRR EMIRSZAPRTSINT, TRAERT LUBIRZAL

BRIz, BHRIUEST Section 6.6.1 FENXAISHEMENGRIE—RECEIREERAIN F

g*o

ZIAIBOANMES b,

2:1 DPC Trigger Reason - [t FERIE/ < DPC #ARIRE, EXRIRILI:

00b

01b

10b

11b

BT R EmHI Aol EsERMmAYA T DPC,
FHFULE] ERR_NONFATAL f#% 7 DPC,

FFUCZE ERR_FATAL fit’& DPC,

E3F DPC Trigger Reason Extension ZERIE~HIREfLA T DPC,

125 ER{XTE DPC Trigger Status 9 1 FYARL, SNZFRAVERRENX A,

3 DPC Interrupt Status - 2[R DPC Interrupt Enable FERHIEE N 1 IIfRA DPC, MIZMHIEE N 1,

XAl SH=4EF, 15207 Section 6.2.10.1

ZIAIBOANES ob,

Attributes

RW1CS

ROS

RW1CS
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4 DPC RP Busy - 24 DPC Trigger Status FERFIRE N 1 FEIZAKIEE 1 B, Root Port [TF#J0  RO/RsvdZ
TESSVFIR{4 5% DPC Trigger Status FEZ 2 BISSRRAIAIERIERN. AISRIEIZANS E N 1 RIERIEHE DPC
Trigger Status FEXB 0, MYTAKREN.

1ZBRIXAE DPC Trigger Status FERIRE N 1 BT, BUIzFRAVERAREXAI.
ZA )BT 245 RP Extensions for DPC AY Root Port, Switch Downstream Port J9{RER,
ZAZRIBOANERTE X
6:5 DPC Trigger Reason Extension - iZ=EZF3{’E DPC Trigger Reason ZERIUY R, HiZFEREWNEEN ROS
11b BY, 1Z5FEFET DPC WALARIRE, EXRITRIDE:
00b DPC was triggered due to an RP PIO error
01b DPC was triggered due to the DPC Software Trigger bit
10b Reserved
11b Reserved
%5 E}{N1E DPC Trigger Status IR &9 1 B DPC Trigger Reason FERAIEN 11b BB, &

Nz ERAYMERREXAT.

12:8 RP PIO First Error Pointer - 1Z=FEZHIERRIZ 7 RP PIO Status Register FHI—NUAFUIE, 21ZEE ROS/RsvdZ
BUREERN, 1ZFERFANEENEY. XZFEREFEIAFEIERAY RP PIO Status LUIFHUS
AN 1b (NTEEB 0) B, 1ZFROMIRE NEBNAE.

ZFER{IERTZIF RP Extensions for DPC HY Root Ports, &SI Reserved,
WRIZFEARE, WHEHEMESD 11111b, FRKALREBAY RP PIO Status EUAFZ, MATIRIEZ

FRAWRAERL.

13 DPC SIG_SFW Status - ¥158 Function 3233 ERR_COR Subclass capability, NARSEIMZEAENZ; &5  RW1CS/RsvdZ
M, SAREEELELE] 0b, FIRESLIN, MFEARIE SIG_SFW ERR_COR HELIK Y DPC HHES
AHEZALARE N 1, 15505 Section 6.2.10.2 F Section 6.2.10.5

ZAAIBIMES Ob,

7.9.15.5 DPC Error Source ID Register (Offset 0Ah)

DPC Error Source ID
I T N A O A A A O N

Figure 7-254 DPC Error Source ID Register

Bit Location Register Description Attributes
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15:0 DPC Error Source ID - 2 DPC Trigger Reason FERIS§7x DPC EHFIEULZE] ERR_NONFATAL Bk ROS
ERR_FATAL MfEART, 1ZS175E W EIRYEEAY Requester ID, TN, ZFFRERATE
MAY,

7.9.15.6 RP PIO Status Register (Offset 0Ch)

=

%S 1F2S(NIEXZ$F RP Extensions for DPC Y Root Port FASCII, 15255 Section 6.2.10.3 ,

31]30 19|18|17|186]15 11|10 9| 8
RsvdZ RsvdZ RsvdZ

~
w
[N}
.
o

; ~ Cfg UR Cpl
| ---Cfg CACpl
i CfgCTO

/0 UR Cpl
| R 1/0 CA Cpl

[ — 1/0 CTO
Mem UR Cpl
Mem CA Cpl
e e e e e e e Mem CTO
____________________________________________________________________________________ Permanently_Reserved

Figure 7-255 RP PIO Status Register

Bit Location  Register Description Attributes default
0 Cfg UR Cpl - Configuration Request received UR Completion, RW1CS Ob
1 Cfg CA Cpl - Configuration Request received CA Completion, RW1CS Ob
2 Cfg CTO - Configuration Request Completion Timeout, RW1CS Ob
8 1/0 UR Cpl- /0 Request received UR Completion, RW1CS Ob
9 1/0 CA Cpl- I/O Request received CA Completion, RW1CS Ob
10 1/0 CTO - I/0 Request Completion Timeout, RW1CS Ob
16 Mem UR Cpl - Memory Request received UR Completion, RW1CS Ob
17 Mem CA Cpl - Memory Request received CA Completion, RW1CS Ob
18 Mem CTO - Memory Request Completion Timeout, RW1CS Ob

31 Permanently_Reserved , [K9ZXIAAY RP PIO First Error Pointer FER{BEIBMEIXNFER, RW1CS 0b
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7.9.15.7 RP PIO Mask Register (Offset 10h)

1Z 51725 TESZHF RP Extensions for DPC HY Root Port FISCHL, 1525 Section 6.2.10.3 ,

31 19]18|17]16/15 11]10] 9|8 |7 30210
RsvdP RsvdP RsvdP
e O [ [ ] I | N I |

; P i - CfgURCpl

i o +--- Cfg CACpl

i P Cfg CTO

i o 1/0 UR Cpl

i i b 1/0 CA Cpl

i oo /0 CTO

| Mem UR Cpl

| Mem CA Cpl

e Mem CTO

Figure 7-256 RP PIO Mask Register
Bit Location  Register Description Attributes default

0 Cfg UR Cpl - Configuration Request received UR Completion, RWS 1b
1 Cfg CA Cpl - Configuration Request received CA Completion, RWS 1b
2 Cfg CTO - Configuration Request Completion Timeout, RWS 1b
8 1/0 UR Cpl- I/0 Request received UR Completion, RWS 1b
9 1/0 CA Cpl- I/O Request received CA Completion, RWS 1b
10 1/0 CTO - 1/0 Request Completion Timeout, RWS 1b
16 Mem UR Cpl - Memory Request received UR Completion, RWS 1b
17 Mem CA Cpl - Memory Request received CA Completion, RWS 1b
18 Mem CTO - Memory Request Completion Timeout, RWS 1b

7.9.15.8 RP PIO Severity Register (Offset 14h)

1Z 17 28{N1ESZHF RP Extensions for DPC HY Root Port AL}, 1525 Section 6.2.10.3
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31 19|18|17]16]15 11|10] 9| 8 |7 3l2]1]0
RsvdP RsvdP RsvdP
T T L 1 1 1 L1 1 1

i Do i - Cfg URCpl

E o +--- Cfg CACpl

i o Cfg CTO

! . 1/0 UR Cpl

i | oo /0 CA Cpl

! oo /0 CTO

| Mem UR Cpl

i Mem CA Cpl

e Mem CTO

Figure 7-257 RP PIO Severity Register
Bit Location  Register Description Attributes default

0 Cfg UR Cpl - Configuration Request received UR Completion, RWS Ob
1 Cfg CA Cpl - Configuration Request received CA Completion, RWS Ob
2 Cfg CTO - Configuration Request Completion Timeout, RWS Ob
8 1/0 UR Cpl- I/0O Request received UR Completion, RWS Ob
9 1/0 CA Cpl- I/O Request received CA Completion, RWS Ob
10 1/0 CTO - 1/0 Request Completion Timeout, RWS Ob
16 Mem UR Cpl - Memory Request received UR Completion, RWS Ob
17 Mem CA Cpl - Memory Request received CA Completion, RWS Ob
18 Mem CTO - Memory Request Completion Timeout, RWS Ob

7.9.15.9 RP PIO SysError Register (Offset 18h)

1Z 51725 TESZHF RP Extensions for DPC HY Root Port FISCHL, 1525 Section 6.2.10.3 ,
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31 19|18 17]16]15 11]10| 9| 8|7 2|10
RsvdP RsvdP RsvdP
I I Y Y Y L1 1 1 L 1 |
\I./

; . | “CfgURCpl

i o ~---Cfg CACpl

! . Cfg CTO

1 1 ]

! . 1/0 UR Cpl

; e R /0 CA Cpl

! oo /0 CTO

1

| Mem UR Cpl

i Mem CA Cpl

o Mem CTO

Figure 7-258 RP PIO SysError Register
Bit Location  Register Description Attributes default

0 Cfg UR Cpl - Configuration Request received UR Completion, RWS Ob
1 Cfg CA Cpl - Configuration Request received CA Completion, RWS Ob
2 Cfg CTO - Configuration Request Completion Timeout, RWS Ob
8 1/0 UR Cpl- I/0O Request received UR Completion, RWS Ob
9 1/0 CA Cpl- I/O Request received CA Completion, RWS Ob
10 1/0 CTO - 1/0 Request Completion Timeout, RWS Ob
16 Mem UR Cpl - Memory Request received UR Completion, RWS Ob
17 Mem CA Cpl - Memory Request received CA Completion, RWS Ob
18 Mem CTO - Memory Request Completion Timeout, RWS Ob

7.9.15.10 RP PIO Exception Register (Offset 1Ch)

mEEs

{XFESZ#F RP Extensions for DPC HY Root Port AL, 1525 Section 6.2.10.3 ,

759



RsvdP RsvdP RsvdP
[ T T T i T A J

i E i i ~Cfg UR Cpl

i Do t---Cfg CACpl

i o Cfg CTO

| | |

i i i I/0 UR Cpl

i i GGG EE PR EE e 1/0 CACpl

! oo /0 CTO

! Mem UR Cpl

! Mem CA Cpl

e oo Mem CTO

Figure 7-259 RP PIO Exception Register
Bit Location  Register Description Attributes default

0 Cfg UR Cpl - Configuration Request received UR Completion, RWS Ob
1 Cfg CA Cpl - Configuration Request received CA Completion, RWS Ob
2 Cfg CTO - Configuration Request Completion Timeout, RWS Ob
8 1/0 UR Cpl- I/0O Request received UR Completion, RWS Ob
9 1/0 CA Cpl- I/O Request received CA Completion, RWS Ob
10 1/0 CTO - 1/0 Request Completion Timeout, RWS Ob
16 Mem UR Cpl - Memory Request received UR Completion, RWS Ob
17 Mem CA Cpl - Memory Request received CA Completion, RWS Ob
18 Mem CTO - Memory Request Completion Timeout, RWS Ob

7.9.15.11 RP PIO Header Log Register (Offset 20h)

1ZEFE8{XAEZ 5 RP Extensions for DPC AY Root Port L], RP PIO Header Log Register & KE51CFEAY RP PIO FEIRHEXEXRY
Request TLP fYiR=L, BXIFMEE, 15515 Section 6.2.10.3 , iZZH1Fes 0 16 =1, 1805 AER ARY Header Log Register 1H[E],
1527 Section 7.8.4.8
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31 24 23 16 15 8 7 0

RP PIO Header Log Register (1st DW)

Byte 0 | Byte 1 | Byte 2 | Byte 3
RP PIO Header Log Register (2nd DW)

Byte 0 | Byte 1 | Byte 2 | Byte 3
RP PIO Header Log Register (3rd DW)

Byte 0 | Byte 1 | Byte 2 | Byte 3
RP PI1O Header Log Register (4th DW)

Byte 0 | Byte 1 | Byte 2 | Byte 3

RP-PIO-Header-Log
Figure 7-260 RP PIO Header Log Register

Bit Location  Register Description Attributes default

127:0 TLP Header - XJZHAY TLP Header, ROS 0

7.9.15.12 RP PIO ImpSpec Log Register (Offset 30h)

1ZS 172X FOIFESZ 5 RP Extensions for DPC HY Root Port FHSCHIL, RP PIO ImpSpec Log Register (ANSRSCIN) BE5I1CEAYEI=RIE
KAMFETLURNER., BAIa0, 357 Request TLP RIKIR, QSR RP PIO Log Size FERAVEN 5 SEKX, W AFEFEHE=E,
MR ISFFEDE T8, BRILUSFES, NIXLZW/IEELE] ob,

U

RP PIO ImpSpec Log
AN A N N Y N T N N N Y T N Y N N N O I

Figure 7-261 RP PIO ImpSpec Log Register

Bit Location  Register Description Attributes default

31:0 RP P10 ImpSpec Log ROS 0

7.9.15.13 RP PIO TLP Prefix Log Register (Offset 34h)

Z SN DUFESZHF RP Extensions for DPC Y Root Port AL, RP PIO TLP Prefix Log Register 853k BE5icRAY RP PIO $E£1R1H
XIRIAY TLP AYYEfT] End-End TLP Prefix, BXRIFMEE, 15S (W Section 6.2.10.3

UNER Root Port ST3FIRIZELS End-End TLP Prefix HY Non-Posted Request, MIMARSLIiZZ1Ee8, FHHEVE EBRIA/NKICRTE
{AERERISESKAY End-End TLP Prefix BB AEI=, [0 Section2.9.3 . HER RP PIO Log Size /NFE5F 9, THEUNER RP PIO Log Size 7\
F 4 KF 9, M RP PIO TLP Prefix Log Register fJ DWORD T3 EZHIA/NZE RP PIO Log Size J&% 5, TLP Prefix Log WA/ NFEET
Root Port f§ Max End-End TLP Prefixes FE&{H, XITF Root Port M\AEHiELZS End-End TLP Prefix Y Non-Posted Request HIfE)5,
TLP Prefix Log A973 BCAISEILA/NTBIFA 0, (EAIESEERSLIAT DWORD EEIELL N,

ZEFRAIEILS AER FAY TLP Prefix Log Register FUIE TR, REZSFFEMDBCA/NETRAY, M AR FRFFIBEN
4 MW=, I Section 7.8.4.12 , First TLP Prefix Log Register 5B TLP BY5E— End-End TLP Prefix, Second TLP Prefix Log
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Register @555 ™ End-End TLP Prefix, {KILZEHE, AR TP BEHI TLP BISR/D TS FeRn] BRHIEE, NMEEFIRAT TLP
Prefix Log Register M IESE,

31 24 23 16 15 8 7 0
First PIO TLP Prefix Log Register
Byte 0 | Byte 1 | Byte 2 | Byte 3
Second PIO TLP Prefix Log Register
Byte 0 | Byte 1 | Byte 2 | Byte 3
Third PIO TLP Prefix Log Register
Byte 0 | Byte 1 | Byte 2 | Byte 3
Fourth PIO TLP Prefix Log Register
Byte 0 | Byte 1 | Byte 2 | Byte 3

RP-PIO-TLP-Prefix-Log
Figure 7-262 RP PIO TLP Prefix Log Register

Bit Location  Register Description Attributes default

127:0 RP PIO TLP Prefix Log ROS 0

7.9.16 Precision Time Management Extended Capability (PTM Capability)

Precision Time Management Extended Capability 2—"NAESCILAY Extended Capability, FBTFKZEFIIES] PTM BEIREHHID TR,
JFF Root Complex, {F{T73F PTM B Root Port, RCIEP T RCRB EBEZESLHNL, Capability, XJF 3735 PTM Y Endpoint F Switch
> Function FI2MFESEIAY, FHI1Z Capability 2 51% Upstream Port SKEXAY
FrEEHR PTM Capability BJ Function B PTM 478, XJTF Switch Downstream Port, PTM {T A HEI#2HEL Switch Upstream Port
HI¥E[E PTM Capability ¥, Bridge. Switch Downstream Port ] Root Complex Event Collector HA~FBIFSCHL PTM Capability,

Upstream Port, 1% Capability £ Upstream Port Y

XITF Switch, It Capability AIEENSEEIFZHEIZED Switch Y17, WNR Switch A Upstream Port 5 MFD f8KEX, MIAFHEE=H]
Function JJ Switch Upstream Port XRZAY Function, ITF£5ERY Switch, ZNSRSCINUL Capability, NI Switch HIEFE Downstream Port
EBWAJRSCHN Section 6.22.3.2 FHEN H9EK,

31]30[29]28[27]26]25[24[23[22[21[20{19[18117]16]15]14[13[12111]1019 | 8 ‘ 7]6]5]4]3]2]1]0]| ByteOffset
PCl Express Extended Capability Header +000h
AT I Y T N N N N N Y A
PTM Capability Register +004h
N T N I Y T T T T T T T T
PTM Control Register +008h
N T N T T T T T T T

Figure 7-263 PTM Capability Structure
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7.9.16.1 PTM Extended Capability Header (Offset 00h)

Next Capability Offset
I N N T S T O O Y

R R SRS PCl Express Extended Capability ID
---------------------------------------------- Capability Version

Figure 7-264 PTM Extended Capability Header

Bit Location

15:0

19:16

31:20

Register Description Attributes

PCl Express Extended Capability ID - 1Z=EZ2 PCI-SIG TEXHY ID, BT8R~ EINEeAI M RS, RO

PTM Extended Capability A PCI Express Extended Capability ID J 001Fh,

Capability Version - 1Z=FEZZ PCI-SIG EM AINRAS, $57~ELINAY Capability structure HIRRZAN, RO

MTZIRAFINE, B 1h,

Next Capability Offset - It ERHS7REIT—1> PCI Express Extended Capability structure J9{RTEE ; RO
WNERTE Capability A95HZSIFRPAFEEMIN, N/ 000h,

7.9.16.2 PTM Capability Register (Offset 04h)

ZEFREIAR T Function XEHARTEUERISE;. HIRZSFSTRIMBFRENS A TATEREELEL PTM A9 Function,

16(15 8|7 4312|110

RsvdP RsvdP
AN A N N N N Y Y Y N N T T N O A O O

i - PTM Requester Capable
---- PTM Responder Capable
PTM Root Capable
ePTM Capable
-------------------------------- Local Clock Granularity

Figure 7-265 PTM Capability Register

Bit Location

Register Description Attributes

PTM Requester Capable - &7~ Function LIS PTM Requester F8% (Section 6.22.3.1 ) , HwInit
FS¥F Endpoint # RCEP REBULEAFULIERENISEI T PTM Requester FHE2,

R switch @S LA TF—IRELZIR, M Switch Upstream Port W TUIEIZ VISR E S 1:

® —/NECIY PTM Responder F3HY Downstream Port,

® I PTM Requester F3E2AIBN Function,

WNRIRBEEZ Upstream Port Function, NNZECAHUAVETEFRFA LSS Function Hpi/i—2K,
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1 PTM Responder Capable - Root Port §1 RCRB FFEz#EF PTM RY switch AT LUBIZEUAF AR E S 1
F BT PTM Responder T (Section 6.22.3.2 ) ,

gN5R PTM Root Capable #IREN 1, BRAKHAFUARBIREN 1.

2 PTM Root Capable - 415 Root Port. RCRB #[ Switch BEAE{ED PTM Master Time HISEIR, M5
YHEIZEE IR E I 1 (Section 6.22.1 )

PREEtE Function IUSILLAFBELLE! Ob,

3 ePTM Capable - UIFRIRE N 1, NFERIEIZESZIF Enhanced Precision Time Management (ePTM),

SEBFEINIEFRE PTM IREFIREZIL,

15:8 Local Clock Granularity - 4gf3/9:

00000000b Time Source FSCENAMBATER, M@K PTM Request message B, ©
BBMEEN PTM EREEFEIZI_ EFHREIERES.

00000001b - 11111110b  Z=/Ri% Time Source AAMIATEPASEIRR, BN ns.

11111111b ZFRRIZ Time Source HIAHEATEHEEAAT 254 ns,

405 PTM Root Select IR E N 1, NNZAKATHFETIZME PTM Master Time, &N, BJElREEA
IZAHEATERSRAHIERER M. PTM EIREEFMIPAIE LIFFHZICAT PTM Master Time,

UNER PTM Root Capable {79 0b, MNIZZFEZS RsvdP,

HwInit

Hwlnit

HwInit

HwInit/RsvdP

7.9.16.3 PTM Control Register (Offset 08h)

1ZEfFai2H Function 25 PTM Hl4l, FARZEFFRETRIPMEFERENEMTATEREELIL PTM Y Function,

31 16(15 8|7 2[1]0

RsvdP RsvdP
N O T T T T T T Y

i -PTM Enable
“--- Root Select

Figure 7-266 PTM Control Register

Effective Granularity

Bit Location Register Description

0 PTM Enable - R & 1 AF, IIE Function IRIFEIEZEMNBEHE D IFS 5] PTM HLH (Section
6.22.2 ) .

EUAMES Ob,

Attributes

RW
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1 Root Select - & 1 AJ, W15 PTM Enable t2& 1, MLtk Time Source 9 PTM Root, RW
B PTM BREEF, BINRERIREF(NEERITAY Upstream Time Source {EJ9 PTM Root,
ZIAMEA 0b, UNER PTM Root Capable BN ob, NIAIPEILIRZELZE] 0Ob,
15:8 Effective Granularity - XJF3CI PTM Requester F58RY Function, 1ZFEIRMHS PTM BIEhTRERFE RW/RO
ERXIER, B4 PTM HLH,

33F Endpoint, RFEARIBILFERIRIZE PTM Root FIPTEFEZR PTM Time Source IRESHY
%K Local Clock Granularity B9{E,

$JF RCIEP, RS EHVIUEILFENZE NTEXR PTM Time Source £ Local Clock Granularity =2E&
REE.

FEVFRIEDD:

00000000b K& PTM $IE - It Function 1 PTM Root Z [BRY— N Z P
Switch RS A HIATEPFE(EJD 0000 0000b,

00000001b - 11111110b L)\ ns APNERERH PTM FIE,

11111111b FEWRY PTM FUEAT 254 ns,

ZRIA{EF 00000b, HAER PTM Requester Capable 9 0, NIiFiGitb=EREZELZLS] 0000 0000b,

7.9.17 Readiness Time Reporting Extended Capability

Readiness Time Reporting Extended Capability 12 7 —FheiESCIAINLE], BT IEIAIR TR 8L, Function 25/ Configuration-Ready Fff
FAURTE), EIEEMBER T, FIREESRFLL Function FEERIRYBEMERETL Function A H1EK, MRS EFEMMST
FERUFERT,

PR EL T RENEAHIEK:
®  I{Fl Readiness Notifications message (Section 6.23 ) ,

o HRAIEEERALE (84E (PC] A [PCI-PM]) FHEERNE=AT(EL

d

4

15Ut Function ROTERFERPIERAYATIE),

o  EEHERGIRMHELENE X AIRTE 7,

Note 157: 4l, {3 ACPI Table SKi2{titt Capability AIZXIR,
REVIBEHNETHE—RERENE, IFREHEFRBILL Capability AIEFHERXLEFRE,
FCUFFERTA Function HHSCHILY Capability,

WRAELITERN Function #4772 Configuration-Ready YA :

®  Immediate Readiness ;5% , FFETESSAY Conventional Reset [F /D410 1 Reset Time HIATIE],
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B 402 Immediate Readiness #IXK &9 1, M Reset Time &M, FHRIRE,

®  iZ Function 55— Upstream Port f83<E%, FE B TEiZ Function _=75HJ Downstream Port 35 Data Link Layer Link Active [ &/
DL_Up BFEIEEITE (Section7.5.3.8 ) .

® % Function 3743 Function Level Reset, FFETEiZ Function & I Function Level Reset [F&/DEEITET FLR Time HIATE,

® Immediate_Readiness_on_Return_to_DO j& 0 FFEE1%Z Function M D3Hot E@Z| DO RZEZFZE/D D3Hot to DO Time AIRT
Besidx,

B Y05 Immediate_Readiness_on_Return_to_DO {U#Z1%&/9 1, N D3Hotto DO Time NEMA, FEHIRE.,
24 Immediate_Readiness_on_Return_to_DO 3 0fJ, 24 Function )\ D3Hot E@ZE DO REEFZE/PDLRIS D3Hot to DO Time [&, %

Function % Zl4LF Configuration-Ready A7, Lt4h, iZ Function #47&%F DOuninitialized 3% DOactive K7, HFEEURATF
No_Soft_Reset HY{E,

Chapter9 EXT VF RIBIIIAT .

IR EIARSZEARER, M Function {7 97~2ZH Readiness Time Reporting Extended Capability JREAI, FEHIX Function HJUEIBE
BB RIE SO TIaR. (BAEAIAITENaRIEEE Configuration Retry Status AYNARL) .

IRERIRSENE YT E T SEIAIILEIRERE. LL Function PEN T — AR, LATIFIREHERIRENEE, flNsirEdETIK
IMEFRONLBIH TAEAIa . QIR Valid EUFF(ZRITS 0 AEERERMIEFENE 1 DHEET, NFrHRESSR
SEHIE,

Readiness Time Reporting Extended Capability PAIZFEEF1FERYN Figure 7-267 Fiv~, RTEMELUZSZZ9RAS, 40 Figure 7-268
o SEBREYIENEYY Value x Multiplier[Scale], 130, 1B AlEh &£ 1 # (LBRA 1.006 ) , {B 80Ah FRLY 10 =X (X
fR/9 10.240 ZF)

31|30]29]28 2'f|26\25|24|23\2z|z1|zo\19 18]17]16]15]14]13]12]11]10] 9| 8| 7|6|5]|4|3|2]| 1] 0| Byte Offset
PCI Express Extended Capability Header +000h
N T T Y S T T O T
Readiness Time Reporting 1 Register +004h
N T T T T T T T T T Y I
Readiness Time Reporting 2 Register +008h
N T T S T O T A I

Figure 7-267 Readiness Time Reporting Extended Capability
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Scale Multiplier

0 1ns

1 32ns

2 1,024 ns

3 32,768 ns

4 1,048,576 ns
5 33,554,432 ns
6 Reserved

7 Reserved
Multiplier = 325¢?¢

11 9(8 0
Scale Value

Figure 7-268 Readiness Time Encoding

7.9.17.1 Readiness Time Reporting Extended Capability Header (Offset 00h)

Next Capability Offset
AN T N N T T T T T O T Y O I

! Srmssmamssscssceoosse PCI Express Extended Capability ID
e s Capability Version

Figure 7-269 Readiness Time Reporting Extended Capability Header

Bit Location Register Description Attributes

15:0 PCI Express Extended Capability ID - iZ=FEZ R PCI-SIG TENXHY ID, B e~ EINEERIE RIS, RO

Readiness Time Reporting Extended Capability HY PCI Express Extended Capability ID 25 0022h,

19:16 Capability Version - 1ZFERZ PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS, RO

MTZIRAFIE, ©IA 1h,

31:20 Next Capability Offset - It FEGFS7REIT—" PCl Express Extended Capability structure BI{RIZE; RO
WNERTE Capability A9gEEEDIZFRPAFEEMIN, M9 000h,

7.9.17.2 Readiness Time Reporting 1 Register (Offset 04h)

31|30 24123 12]11 0

RsvdP DL_Up Time Reset Time
AN S S [ N AN Y (N [ [N (S N (Y [ IS N NN AN U N N N N A (N I

Figure 7-270 Readiness Time Reporting 1 Register
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Bit Location

11:0

23:12

31

Register Description Attributes
Reset Time - Reset Time 1= Function £55% Conventional Reset [5Z5.J Configuration-Ready FfZEAY  Hwlnit/RsvdP
A8,

9NER Immediate Readiness #IRE N 1, WIZFERJT RsvdP,

2 valid EUAF(Z79 0 BY, IZFERARTE N

ZFRUNTEET AlEh,

DL_Up Time - DL_Up Time =7E Function =759 Downstream Port #RE5 Data Link Layer Link Active [ Hwlnit/RsvdP
Function Z5/3 Configuration-Ready PREEHIAT(E),

5 Upstream Port T5*AY Function FUtL=FERS RsvdP,

2 Valid LEAFI9 0 BT, iZFERRE M.

ZFRUNTHET AlEh,

Valid - JNFRIREN 1, NWERTRLE Function FHIPFERNENEIIERL. MRS 0, NERRLL Function Hwinit
hRIRSEEE AT A,

AEERBEEUA TREEE, e MSERNEFINEERFENFIIEsS SHE B E.,

WMRZNFIFE 0 REHBEFRERXEEREEFBE 1 2fdXT, WRFREREZ
KA SIRRE.

7.9.17.3 Readiness Time Reporting 2 Register (Offset 08h)

31

24123 12]11 0

RsvdP D3Hotto DO Time FLR Time
I S T T I N (S T O A

Figure 7-271 Readiness Time Reporting 2 Register

Bit Location

11:0

23:12

Register Description Attributes

FLR Time - FLR Time & Function &4 FLR [5Z59 Configuration-Ready PTEEAIRTIE], Hwlnit/RsvdP
24 Function Level Reset Capability FEZ;& 0 B, 1Z=FE% 9 RsvdP (Section7.53.3 ) ,

2 valid ELEFAR 0 B, IZFERARTEN.

ZFBROTUNTEEET ALEh,

D3Hot to DO Time - 158 Immediate_Readiness_on_Return_to_DO J 0, NI D3Hot to DO Time &2 HwInit/RsvdP
Function M\ D3Hot E[@Z] DO Z[F, 7E Configuration-Ready F7F1X[E1%E] DOuninitialized 3 DOactive
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JREZBIPTEERIETIE] (25 PCI Bus Power Management Interface Specification) .

UNER Immediate_Readiness_on_Return_to DOIREN 1, NIZFERS RsvdP,

7.9.18 Hierarchy ID Extended Capability

Hierarchy ID Extended Capability &t 7 —FHElESLIRINLE], BT BHE—IRRARHERLERREDHAI Function, F£—> Function
FERZ AIF—PIUL Capability BISZHI, 1t Capability 7~BEE Bridge. Root Complex Event Collector 7] RCRB FRSLIL,

1t Capability 5 =FhZha

1E Upstream Port 1

{F{al5 Upstream Port $83<H Function &BFBIFSCINUL Capability,
I, Capability 7E Switch Upstream Port G2 B]ESEINAY, Switch Upstream #[] Downstream Port BSZ 32387 BT i%HT,
It Capability fE{s5F8 Hierarchy ID Message HY Function A 23&FHISCINAY, X Function RISKEIFEE(ER,

B& VF Z4b, Hierarchy ID Writeable ;& 0 A9 Function /R & R B &t EIAY Hierarchy ID Message AY Message Requester ID.
Hierarchy ID, System GUID Authority ID [ System GUID FEZ,

Hierarchy ID Writeable ;& 0 BYFFE VF, MRS SHEFELRY PF #H[EIAY Hierarchy ID Valid, Message Requester ID. Hierarchy
ID. System GUID Authority ID F System GUID =ZEZ{H,

SR PF H9{FAT VF TN T Utk Capability, M PF 24ZRSCHLLL, Capability,

Hierarchy ID Writeable I &9 1 A9 Function W IURE HEIAEIBFEAY Hierarchy ID Valid, Message Requester ID. Hierarchy ID,
System GUID Authority ID F System GUID Z=E&{E,

1£ Downstream Port #1:

®  {F{F Downstream Port #BFBIFSLINILL Capability, Z2INFE Root Port FRSLHL,

® 4% Capability 7£ Switch Downstream Port FRSCIRAT, It Capability 470 TE Switch AYFTE Downstream Port F9SCHI, Switch
Upstream #[] Downstream Port AYSZ #2037 0] i%EH,

® 7 Downstream Port &1, Hierarchy ID. System GUID Authority ID [ System GUID Z2EZ 2 0]1EE0] SHYF-E S E1E Hierarchy ID
Message ARIEAIE,

®  Hierarchy ID capability ~=18]3tH% Downstream Port ¥5 & HY Hierarchy ID Message HIZZN,

£ RCIEP H:

®  Hierarchy ID Writeable ;& 0 BY VF /IRESEXELRY PF fBEAY Hierarchy ID Message HY Message Requester ID. Hierarchy
ID. System GUID Authority ID #[] System GUID {8,

® UNRE PF AYFHT VF LI T I Capability, N PF ARSI Capability,

® [RVF Z4, Hierarchy ID Writeable j& 0 BY Function /iR E5+8EHY Hierarchy ID Valid. Message Requester ID, Hierarchy ID.
System GUID Authority ID #[] System GUID {8, IHEEHIFEBLE 7 AHBATEE,

®  Hierarchy ID Writeable 3 1 BY Function WJ0R &5 FHER{E-4RFEAY Hierarchy ID Valid. Message Requester ID. Hierarchy ID. System

GUID Authority ID F System GUID 1H,
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Figure 7-272 1¥4M5%BE T Hierarchy ID Extended Capability A975 /3,

Figure 7-272 Hierarchy ID Extended Capability

7.9.18.1 Hierarchy ID Extended Capability Header (Offset 00h)

20|19 16|15 0

Next Capability Offset Extended Capability ID

[N I S Y I Y [ A A [ I O I

31|3o|29|28|2‘/|26|25|24|23|22|21|20|19|18|1f|15 15|14|13|12|11]|10| 9 | 8 ‘ 7l6|5]4|3|2]1]0| Byte Offset

PCI Express Extended Capability Header +000h

| 4 1 1 1+ 1 1+ + ¢ 1+ + + 1+ 1+ &+ + 3 + i+ § 1 § [ 1 1 1 1
Hierarchy ID Status Register +004h

L N N T Y T T T T T T Y
Hierarchy ID Data Register +008h

l N N N T I Y Y N N N N
Hierarchy ID GUID 1 Register +00Ch

I I T T T T T O N T O
Hierarchy ID GUID 2 Register +010h

l [N N T T Y N N N S N O
Hierarchy ID GUID 3 Register +014h

l N N T T T T N O
Hierarchy ID GUID 4 Register +018h

L N T T T S S T |
Hierarchy ID GUID 5 Register +01Ch

l N N T T T T T N Y |

e Capability Version

Figure 7-273 Hierarchy ID Extended Capability Header

Bit Location

15:0

19:16

31:20

Register Description

PCI Express Extended Capability ID - 1Z=FEZE PCI-SIG TEX A 1D, BTHERY BINACAIMERFIIE .

Hierarchy ID Extended Capability A9 PCI Express Extended Capability ID 3 0028h,

Capability Version - 1ZFEZE PCI-SIG EXHINRAS, 18~SLHHY Capability structure BIRRAN,

MITZRARINE, LA 1h,

Next Capability Offset - ILLFERIE/REIT~—™ PCI Express Extended Capability structure B9 ;
WNERTE Capability A95HEIIFRFAFAEEMIN, N/ 000h,

Attributes

RO

RO

RO
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7.9.18.2 Hierarchy ID Status Register (Offset 04h)

31|130(29(28]|27 16]1° )
RsvdZ Message Requester ID
NN TR T YT T T T T T TS T N N A A N O O N A A A A
e e e e S Hierarchy ID Writeable
e e e e Hierarchy ID VF Configurable
Hierarchy ID Pending
Hierarchy ID Valid
Figure 7-274 Hierarchy ID Status Register
Bit Location Register Description Attributes
15:0 Message Requester ID - 7£—“ Upstream Port 4, X FEE &R B &IFUEIHI Hierarchy ID  RO/RsvdZ
Message B9 Requester ID, {X24 Hierarchy ID Valid 5 1b A, WFBRABEEN, ERDAZE
Hierarchy ID Message HY Downstream Port (fEILEXEEA) , HEEAEN A Hierarchy ID A—
&, EABCALAERIREEAZNL (FI1a0, —1 Root Complex HYAN[E Root Port) , {BBBIFTE
B IS5 M IR%! Hierarchy ID {EERIKIE,
1£ Downstream Port 1, 1ZFEZ/I RsvdZ,
XJF RCEP, LEFERS Rsvdz,
ZFEREIAJ 0000h,
28 Hierarchy ID Writeable - iZ{\Z& 1 37 Hierarchy ID Data and GUID Register &= R/W H, 1Z{\i52%* RW/RO
71~ Hierarchy ID Data and GUID Register 22X 1ZHY,
1E Downstream Port 1, Z{FRIEZE] 1b,
TE Upstream Port 1, non-VF B3 Function UEILLTFEZELRE] Ob,
non-VF Y RCIEP WRILIEIZELLE] Ob 3% 1b,
29 Hierarchy ID VF Configurable - iZ{/3=7~ Hierarchy ID Writable 250 LIRS , RO
W0ER Hierarchyid Writable SLHUATNEA S, WIZA9 1b, BRRZALA Ob,
30 Hierarchy ID Pending - 7£ Downstream Port XS & EE— Hierarchy ID Message HIIEK, IREN RO/RsvdZ
1 E=HEIBI Capability H9AY Hierarchy Data and GUID Register FRYEEAIEHE, EHIEKK
INAIETE R DL_Down AT, iZ{ViE 0, MIRE LIS E Y 1 BfS 1t Capability A9 Hierarchy
Data and GUID Register, M{THEREN.,.
T Downstream Port 1, Zf72RERI SR, BRIAN Ob,
TEFTBEAME Function F, 1Z{ZZ2 RsvdZ,
31 Hierarchy ID Valid - 1Z U457 ZRRIE Capability PFRVERFEREE BB XY, RW/RO

1E Downstream Port A1, Z{FRIEZE] 1b,

771



TERTEEA Function &, EEELL TN

® YR Hierarchy ID Writeable IRE9 1, NNZAENERS, EIAL ob,
® Y02 Hierarchy ID Writeable 50, MhZAIARE, EIAJ Ob,
> TE VF F, S UE S 5XEE PF HERYE,

< E5— Upstream Port XEXHY VF LIYMAY Function &, 2532 % Hierarchy ID Message
B, ZUHREN 1, H5EEN DL_Down BT, 1Z{U#EE 0,

& fE VF LAYMY RCiEP T, ZUBERGRMAVE. BEIXEVHBLE T AIGESTE
o

7.9.18.3 Hierarchy ID Data Register (Offset 08h)

31

Hierarchy ID RsvdP
AT N N I Y A Y O T O

T System GUID Authority ID

Figure 7-275 Hierarchy ID Data Register

Bit Location

7:0

31:16

Register Description

System GUID Authority ID - Ltt==EZXS KT Hierarchy ID Message 7Y System GUID Authority ID =&
B, BXIFMEE, 15207 Section 6.26

{¥4 Hierarchy IDValid 5 1b BY, WFERABEN,

UNER Hierarchy ID Writeable IRE 0 1, MIZFEREEEM, HEEHRURAHENE.,

UNER Hierarchy ID Writeable 9 0, MIEFER AR, 1Z{E R Section 7.9.18 A xE X AIHLM A
ERY,

ZFERBAIA 00h,

Hierarchy ID - 1ZFERXIRIF Hierarchy ID Message B9 Hierarchy ID FER, BFIFMEE, 1B2H
Section 6.26

{¥4 Hierarchy IDValid 5 1b BY, WFERABEN,

UNER Hierarchy ID Writeable IRE 0 1, MIZFEREEEM, HEEHRNKAHENE.,

UNER Hierarchy ID Writeable 9 0, MIEFER AR, 1Z{E R Section 7.9.18 A xE X AIHLN A
ERY,

ZFEREIAJY 0000,

Attributes

RO/RW

RO/RW
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7.9.18.4 Hierarchy ID GUID 1 Register (Offset 0Ch)

31

RsvdP System GUID 1
Y T N S N T Y N

Figure 7-276 Hierarchy ID GUID 1 Register

Bit Location

15:0

Register Description Attributes

System GUID 1 - Z=FEEXI N T Hierarchy ID Message 91 System GUID HY Bit [143:128], RO/RW
BXFMER, 155 Section 6.26

X2 Hierarchy ID Valid 73 1b BY, WWFERAEEN,

UNER Hierarchy ID Writeable IR0 1, MIZFERE2AE5M), HEEHRKAGHENE.

UNZR Hierarchy ID Writeable 79 0, MItt=ERANRIE, Z(E2(FA Section 7.9.18 HhE X AT
ERY.

ZFEREAIAZ 0000h,

7.9.18.5 Hierarchy ID GUID 2 Register (Offset 10h)

31 0
System GUID 2
. 1 1 1 1 + 1 + ¢ + ¢+ + ¢+ 1+ ¢+ 1+ ;1§ + 1 1+ 1 1 1 1 1 1 | |
Figure 7-277 Hierarchy ID GUID 2 Register
Bit Location Register Description Attributes
31:0 System GUID 2 - 1Z=FEXXI T Hierarchy ID Message &1 System GUID HY Bit [127:96], RO/RW

BXRIFEMHER, 15215 Section 6.26
{XZ Hierarchy ID Valid 3 1b B, WWFEAEZ N,
WNER Hierarchy ID Writeable IRE 5 1, MZFRENEEN, HEEHRRHERENE,

UNER Hierarchy ID Writeable 9 0, MIEFER AR, 1Z{E R Section 7.9.18 AxE X AIHLM A
EHY,

ZFERERIAJY 00000000h,

773



7.9.18.6 Hierarchy ID GUID 3 Register (Offset 14h)

31

System GUID 3
NN NN T Y [ N [ [N A NN A N [N N N N Y NN N A

Figure 7-278 Hierarchy ID GUID 3 Register

Bit Location

31.0

Register Description Attributes

System GUID 3 - 1Z=FEZXI N T Hierarchy ID Message 91 System GUID HY Bit [95:64], RO/RW
BXFMER, 155 Section 6.26

X2 Hierarchy ID Valid 73 1b BY, WWFERAEEN,

UNER Hierarchy ID Writeable IR0 1, MIZFERE2AE5M), HEEHRKAGHENE.

UNZR Hierarchy ID Writeable 79 0, MItt=ERANRIE, Z(E2(EA Section 7.9.18 hE X AT
ERY.

ZFERBAAY 00000000h,

7.9.18.7 Hierarchy ID GUID 4 Register (Offset 18h)

31

System GUID 4
I N R N N I N [ [ I A A I N I A A A A A B B

Figure 7-279 Hierarchy ID GUID 4 Register

Bit Location

31.0

Register Description Attributes

System GUID 4 - 1Z=FEZXI T Hierarchy ID Message 99 System GUID HY Bit [63:32], RO/RW
BFREMEE, 15205 Section 6.26

{XZ Hierarchy ID Valid 3 1b B, WWFEAEZ N,

UM Hierarchy ID Writeable I8 89 1, MZFERRAEEMN, HEEHIAGHENE.

UNER Hierarchy ID Writeable 9 0, MIEFER AR, 1Z{ER{EMH Section 7.9.18 AxE X AIHLM A
EHY,

ZFERERIAJY 00000000h,
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7.9.18.8 Hierarchy ID GUID 5 Register (Offset 1Ch)

31 0

System GUID 5
AN S N Y ([ [ S U I [ S A [ I N [ S [N [ SO N O

Figure 7-280 Hierarchy ID GUID 5 Register

Bit Location Register Description Attributes

31:0 System GUID 5 - iZZFERXIRITF Hierarchy ID Message &1 System GUID f9 Bit [31:0], RO/RW
BXIFMER, 1BS7 Section 6.26 ,
X4 Hierarchy ID Valid 5 1b Y, WFEBAGEN,
UNER Hierarchy ID Writeable IR0 1, MIZFERE2AE5M), HEEHRKAGHENE.

UNZR Hierarchy ID Writeable 79 0, MItt=ERANRIE, Z(E2(EA Section 7.9.18 hE X AT
ERY.

ZFERBAAY 00000000h,

7.9.19 Vital Product Data Capability (VPD Capability)

VPD BIIFE 0N, BIFFFE Function SLINZ Capability, IXEIES Upstream Port LAK2 RCIEP fHEXAY Multi-Function Device
RYBTE Function,

BEF@HE (veD) RE—IRRRFEEHMEBEENGTEES. Vo IARSGIREEXSMIZ T ELRETT (Field
Replaceable Unit) FYER, PIUIERHAS (part number) . FFUS (serial number) MIEMBIFMER. NEFHIBERE, BinZ
ERGIEEMRS ARFIUERXEES. VPD BHEIEEBES Function KEXRIFMEIRE (N, ST EEPROM) o,

VPD FIRAVFEM(SETE Section 6.28 FEN,

{FEARBLE S aHY Capabilities List Xt VPD i5/8], VPD Capability structure %01 Figure 7-281 P77,

31|30\29\23]27|26|25|24|23|22\21\20|19|18|17|16 15]14|13[12]11]10] 9|8 [7|6]5]4[3]2]1]0| Byte Offset
VPD Address Register Next Capability Pointer Capability ID +000h

N N T T Y O I T T I T T

Message Address +004h

N S I S [ [ [ [ [ S A [ v Sy N v |

Figure 7-281 VPD Capability Structure

LURHMYATTE VPD Data ERFN VPD TRIBE(FZ [BIEHEIE,

® ATIZENVPDER:
1. [@ VPD Address Register X HEABE N, ¥HrE(L (F) SA 0b, FHE VPD Address 5 AZEERATHBAL,
2. REFEEAM 4 FHEIECSEREE veD Data B, BRRERE FIRERN 1b,
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3. BARILUmITF, HE%A b /5, M VPD Data FZEY VPD (E2.

NBIEATE(IZES 1b ZHIS A VPD Address B¢ VPD Data, NITHAKREN.

718 vPD TEFHIANESESEA VPD EE

1. BEUES A VPD Data,

2. PAFE[E VPD Address Register XH—XS N, EA F I8E 1b, VPD Address IRE NETFE VPD Data HIbLL,

3. REWAET F, SEIREN ob (FIREEM) Y, VPDData (2ER 4

A

=T

) EMN vPD HIEREBmEIFMEAM.

WERTEF 255 ob ZBIE N VPD Address B VPD Data , XI{FAEAHHIB NIR/ERIER 2R TN,

ANFRISKIEENR B NFiEEFFFE VvPD Address IEFIERFATEEZ S, WITAHREN.

VPD (RIZINIE/SFR) RFMEER, TREEEESIHUREERE.

7.

9.19.1 VPD Address Register

VPD Address Register FBTIERIZENEL S N\ VPD TF{FZEE,

15|14

F VPD Address

Figure 7-282 VPD Address Register

Bit Location Register Description Attributes
14:0 VPD Address - Zi5/a)f9 vPD AUHBLE, iZ#EHERE DWORD JI37AY, WRIZFERAIRIE 2 VIEE, RW/RO
MITAREN., ZFERISEMAYIAE RW BHES 00b, ZFERITERMMAE RW,
FINEREFETHAY,
15 F-F/SU25 VPD Address —i25 N\, F BIEFEKREVERSE (0b= XE, 1b= BAN) . & RW
WRE, FEREDWIMETEMR (1b= ZE5MA, 0b= EAFH) .
FNE=RET=2HAY,
7.9.19.2 VPD Data Register
31 0
VPD Data
AN N T N N N N O A | I T T Y |
Figure 7-283 VPD Data Register
Bit Location Register Description Attributes
31:0 VPD Data - VPD Data J LUBITIZFFESEEL, ZSFesIRIEEFET (1Ll Capability structure RW

FIYEIESE 04h) XJIEIF VPD Address IEEHBIMANY VPD T35, XTFHEA 1111b LGN (E
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BEXTIZF PR THUETIZEREEN, TAREN.

BOANMERYSET LAY,

7.9.20 Native PCle Enclosure Management Extended Capability (NPEM Extended Capability)

Native PCle Enclosure Management Extended Capability 2—IRP]1%SCIHY Extended Capability, 701 Root Port, Switch Downstream

Port #1 Endpoint SCHL,

31\30|29|28\2f|26|25\24|23|22[21|zo|19|18|17|16|15|14|1,3|1z|11\m| 9| a\ 7l6]5]4]3]2]1]0

PCl Express Extended Capability Header
I N Y [ I [N (S [ [N v ([ N S [ [ (N (N (N |

NPEM Capability Register
Y N Y

NPEM Control Register
IS I Y S S I Y S A [ [ I S I N O S |

NPEM Status Register
N T Y Y T T A

Figure 7-284 NPEM Extended Capability

7.9.20.1 NPEM Extended Capability Header (Offset 00h)

Next Capability Offset
N N T T T T YT N N T T A O N N T A

Byte Offset
+000h

+004h
+008h

+00Ch

i e PCI Express Extended Capability ID

************************************************ Capability Version

Figure 7-285 NPEM Extended Capability Header

Bit Location Register Description Attributes
15:0 PCl Express Extended Capability ID - 1ZFEE PCI-SIG EEXAY ID, FBFHERY EIDRERIE A&, RO
NPEM Extended Capability A PCI Express Extended Capability ID 75 0029h,
19:16 Capability Version - 1Z=FEZZ PCI-SIG EMAINRAS, $57~ZLINAY Capability structure HIRRZN, RO
M FIZARARIHEE, #7009 1h,
31:20 Next Capability Offset - Lth="E3H57RET—{ PCl Express Extended Capability structure F9{RIEE ; RO

WNERTE Capability A95HZ2IFRPAFEEMIN, N/ 000h,

7.9.20.2 NPEM Capability Register (Offset 04h)

NPEM Capability Register €3 —"1"E&{A NPEM Capable {UFISCHLSIFAPREMLE], 205 NPEM Capable IRE 1, MSLHFHEEL
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5 OK. Locate. Fail ¥ Rebuild X7, PrEEMIRSERRRTEEHY,

RsvdP
L1 11 By )

i - NPEM Capable
“--- NPEM Reset Capable
NPEM OK Capable
NPEM Locate Capable
[N NPEM Fail Capable
b NPEM Rebuild Capable
NPEM PFA Capable
NPEM Hot Spare Capable

lommas e e NPEM In A Critical Array Capable
------------------------- NPEM In A Failed Array Capable
NPEM Invalid Device Type Capable
NPEM Disabled Capable
--------------------------------------------------------------------------- Enclosure-specific Capabilities

Figure 7-286 NPEM Capability Register

Bit Location

Register Description Attributes
NPEM Capable - iIRE 7 1 BF, ZFERIEHIE (enclosure) BB NPEM IHAE, Hwinit

NPEM Reset Capable - {H 1b 3/ x52$F Section 6.29 FREHARIATIERT NPEM Reset HLHl . It capability Hwinit
IR ATIERY,

NPEM OK Capable - &9 1 BT, Z{UFRUHHAEEIEIER NPEM OK RZ, tIRBIRKE T NPEM Hwlnit
Capable, MUK EIZIL,

NPEM Locate Capable - &9 1 B, IR RILMIEEEEIZIER NPEM Locate K7, WRIIKET Hwinit
NPEM Capable, MW IUREIZ,

NPEM Fail Capable - &9 1 Y, MA7FRRIHHMAEEIZIER NPEM Fail IR, MIRBIRKE T NPEM Hwlnit
Capable, MMIUKEIZIL,

NPEM Rebuild Capable - I8E4 1 i, ZUFRRIEHMMFBEIZIS NPEM Rebuild RS, WIRIISE Hwinit
T NPEM Capable, MU EIZ(T,

NPEM PFA Capable - 259 1 B, 1Z{UFRRIHIABEIEIER NPEM PFA KT, Itk capability 2% Hwlnit
7T,

NPEM Hot Spare Capable - IRE 5 1 5, 1ZUFRRICHIFEETZ ISR NPEM Hot Spare A7, Lt Hwlnit
capability 2IR37A15%RY,

NPEM In A Critical Array Capable - [RE1 1 /5, HUFRRIHIMEREIZIEI< NPEM In A Critical Array Hwlnit
IR, Ut capability 23037 A5%RY,
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9 NPEM In A Failed Array Capable - IRE4 1[5, IHZFERILHIAEEIER NPEM In A Failed Array 4K Hwlnit
o It capability 23R ATEERY,

10 NPEM Invalid Device Type Capable - ¥ & 8 1 B , 1% {7 & /=~ Itk BJ {4 88 92 1§ '~ Hwinit
NPEM_Invalid_Device_Type A7, L capability 23837 ATi5%EAT,

11 NPEM Disabled Capable - ¥ &9 1 BY, 1Z{UFR UK AHBET2T57R NPEM_Disabled K7, I Hwinit
capability =IHI7AI5%AY,

31:24 Enclosure-specific Capabilities - t=7E& 2 enclosure-specific, EENBE T ANEASEE, Hwlnit

7.9.20.3 NPEM Control Register (Offset 08h)

NPEM Control Register 85— 2E(K NPEM Enable FI— P E{HIEHIRPIRSAIE,
Enclosure-specific A9LUAFHTZAYFEBE L T AHLEATEE,

SNZFFEENFEEIRE, BIE TS FEENSIRE, &2 NPEM <, RZZNIE NPEM Status Register =4 a5 55hkiE
mo

31 24123 12(11{10|9|8|7|6|5(4|3]|2|1]|0
RsvdP
I I B 0 0 O

| i~ NPEM Enable

“--- NPEM Initiate Reset

| NPEM OK Control

i NPEM Locate Control
| fi et NPEM Fail Control

e e NPEM Rebuild Control

NPEM PFA Control

NPEM Hot Spare Control
e NPEM In A Critical Array Control

————————————————————————— NPEM In A Failed Array Control

NPEM Invalid Device Type Control

NPEM Disabled Control

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Enclosure-specific Controls

Figure 7-287 NPEM Control Register

Bit Location Register Description Attributes

0 NPEM Enable - & 1 AJ{$5E NPEM capability, ;5 0 BJZEF NPEM capability, RW
ZNABUAES ob,
BAEE, It capability IZAHLEEHHIENIEIT. 2T, It capability FAOEMAARIER, 12T
ERIERIB AL EASEE,

1 NPEM Initiate Reset - Z[158 NPEM Reset Capable 5 1b, MEIZLIEN 1b £330 NPEM Reset, RW/RO
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UNER NPEM Reset Capable 9 0b, MNZf7#BiFARIE, B/ ob,

A MIZAIEER AV BE LIRS ob,

NPEM OK Control - & 1 B, iZ{\F§E NPEM OK FeRUFFR. ;& 0 B, IZI8EFRF NPEM OK 15
/__I_To

UNER NPEM Capability Register F9HJ NPEM OK Capable {75 0b, MRZAAEFASIFARIE, {E4 Ob,
ZNABMAES Ob,

NPEM Locate Control - & 1 Y, iZ{\/357E NPEM Locate 35 ~FH/3. 5 0 BY, 1Z\3I57E NPEM Locate
BRFEA,

UNER NPEM Capability Register F95 NPEM Locate Capable {3735 0Ob, MRS DI N RIE, (EH 0b,
ZNABHAES ob,

NPEM Fail Control - & 1/, Z{ZFETE NPEM Fail 1IE§7~FTFF, 508, ZAIEEXF NPEM Fail §5
/__I_To

Y52 NPEM Capability Register S99 NPEM Fail Capable i3 0b, WIBIFZAIRNRIE, {EH ob,
ZNABMAES ob,

NPEM Rebuild Control - & 1 BJ, Z{U1EXE NPEM Rebuild IERFFE. 5 0AY, ZAIEE NPEM
Rebuild 87 ~F& M,

UNE2 NPEM Capability Register F9HJ NPEM Rebuild Capable 9 0Ob, NRZA#E S0 N RIE, [E)9 ob,
ZNRBMAES ob,

NPEM PFA Control - & 1 AT, 1Z\4EXE NPEM PFA $5RFF2. 75 0 BT, iZiEE NPEM PFA 157
XK,

UNER NPEM Capability Register F9H NPEM PFA Capable S8 0b, NRZAI58iF AR, (BN Ob,
ZNRBMAES ob,

NPEM Hot Spare Control - & 1 B, 1Z{\I}§TE NPEM Hot Spare 15 ~FF /8. & 0 B, iZIEE NPEM
Hot Spare 8<% 4,

UNER NPEM Capability Register H9 NPEM Hot Spare Capable J5 0b, MIZSIFNRIE, {EH 0b,
ZNRBMAES ob,

NPEM In A Critical Array Control - & 1 Y, 1Z{USXE NPEM In A Critical Array 3§ ~FH/3. 75 0 BJ,
Z{IHETE NPEM In A Critical Array 187 ~%F,

UNER NPEM Capability Register F NPEM In A Critical Array Capable 5 0b, MIZfiF N HIE,
&9 ob,

ZIAIBOANMES ob,

RW/RO

RW/RO

RW/RO

RW/RO

RW/RO

RW/RO

RW/RO
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10

11

31:24

NPEM In A Failed Array Control - & 1 B, Z{Z}EXE NPEM In A Failed Array 187 ~7T/5. & 0BT, 1% RW/RO
AAETE NPEM In A Failed Array 187~ .

UNER NPEM Capability Register H9H NPEM In A Failed Array Capable 5 0b, MZ{iFARIEE, B
?3 Obo

ZIBIBRAED Ob,
NPEM Invalid Device Type Control - & 1 B, IZ{\15TE NPEM Invalid Device Type I5~F /B, i& 0 AT, RW/RO
1ZAFETE NPEM Invalid Device Type "X,

UNER NPEM Capability Register F3HJ NPEM Invalid Device Type Capable 3 0b, MIZ{Z7iFHRIE,
{859 ob,

ZIBIBRMAED Ob,

NPEM Disabled Control - & 1 A, iZ{\3ETE NPEM Disabled 1§~FF/=. 15 0 A, IZ{ZIEE NPEM RW/RO
Disabled 18/~ 4,

UNER NPEM Capability Register FAHJ NPEM Disabled Capable 5 0b, MIZ{FiF NRIE, & Ob,
ZIBIBRIAED Ob,

Enclosure-specific Controls - I, enclosure-specific BILLAF M HIE N B H 7 AMSTHEE., BiF RW/RO
Enclosure-specific software B FERAVE, EftIEES NZS 7Rl URBINEE,

ZFERAVEMAES ooh,

7.9.20.4 NPEM Status Register (Offset 0Ch)

~NPEM Command Completed

——————————————————————————————————————————————————————————————————————————— Enclosure-specific Status
Figure 7-288 NPEM Status Register
Bit Location  Register Description Attributes
0 NPEM Command Completed - 2§ NPEM ap< 7St E NPEM EHISESRITF RS BGOSR, 1% RW1C/RO

NHIRE N 1,
UNRFHHBENSIEZ EFT NPEM Control Register FYEAEEDHIB N, BEEES A\ EiREEMD
FER, MFSIFBLARESRE] 1b,

ZAAIBINMES Ob,

EEET—N NPEM @428, PHVRERS NPEM %M. B2, WRIZAKREDIN
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31:24

789 1 FBRFIPIEEN 1, NMAFRIEER NPEM GZiAE T— NPEM @<, WIS
FimA5EpRI— e LRI IEZ RIA 1 EERRFZEAZRIALEEAN, WeiFiniZ=Zel
FEN. WERBNBINREEIR, FAJ82534 NPEM Control Register R4 THHIASZ B
MES . ZMURZERPIREFPEIHHREE—ZURE, BFLJRE NPEM Control Register
BREBN, ZEAFE NPEM apSHISERIN.,

Enclosure-specific Status - It enclosure-specific BILLAF [/ BIEN B E T AIERSEE ., oF
Enclosure-specific software ALt FERESIF 0 {H, ERFEE NZSFF iR BIIEE.

ZFERAVENAESR 00h,

RsvdZ/RO/RW1C

7.9.21 Alternate Protocol Extended Capability

Alternate Protocol Extended Capability structure 2RESLINAY, B R DUFELL T E{4FSCIN

® 5 Downstream Port XE£HY Function,

® 5 Upstream Port KEXHJIZERAY Function 0 (HSREEZE Function 0) ,

Figure 7-289 1¥#Hi5iBH T Alternate Protocol Extended Capability structure PEF{FZ28FERAIBL.

Figure 7-289 Alternate Protocol Extended Capability

7.9.21.1 Alternate Protocol Extended Capability Header (Offset 00h)

Next Capability Offset

I [ [ I I e | I e I e o e e e e e e e e e e e |

------------------------------------------------ Capability Version

Figure 7-290 Alternate Protocol Extended Capability Header

31]3o|29128|27\26|25\24‘23\22|21\2o|19\18|17\16 15]14]13]12|11|10] 9| 8 ‘ 7|6|5]4]3]|2]1]0]| Byte Offset

PCl Express Extended Capability Header +000h

TN N Y A T
Alternate Protocol Capabilities Register +004h

T T T T T T T O
Alternate Protocol Control Register +008h

[T T T T T
Alternate Protocol Data 1 Register +00Ch

[T T T T
Alternate Protocol Data 2 Register +010h

[T T T T T T O

Falmsmanstins PCI Express Extended Capability ID

Bit Location

15:0

Register Description

Attributes

PCI Express Extended Capability ID - 1Z=FER 2 PCI-SIG TEX AY ID, FHTFHERY BINEEAIIE A&, RO
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Alternate Protocol Extended Capability B PCI Express Extended Capability ID JJ 002Bh,

19:16 Capability Version - 1ZFER 2 PCI-SIG EMAINRAS, $87~SCINAY Capability structure BIRRZS, RO

MTZIRAFINE, ©IA 1h,

31:20 Next Capability Offset - It FEGFS7REIT—" PCl Express Extended Capability structure BI{RIZE; RO
WNERTE Capability AYgEEEDIZFRPAFEEMIN, M9 000h,

7.9.21.2 Alternate Protocol Capabilities Register (Offset 04h)

RsvdP
O O O O SO O O 1 ERN O O O
Lo Alternate Protocol Count
b Alternate Protocol Selective Enable Supported
Figure 7-291 Alternate Protocol Capabilities Register
Bit Location Register Description Attributes
7:0 Alternate Protocol Count - FE/RILEEREAT— T Z ) Lane SZ3FHY Alternate Protocol Y%=, HwInit

FRTRY PClExpress AISZRIEIRHIERY, BRUIOZFRAVELNATHRET 1,

8 Alternate Protocol Selective Enable Supported - 31521 & 91, MSLI T Alternate Protocol Selective RO/HwInit
Enable Mask Register, Q15Ri& 0, M Alternate Protocol Selective Enable Mask Register f~fZ1E,
Alternate Protocol Negotiation {XFH Alternate Protocol Negotiation Global Enable 125,

1E Upstream Port 7, IZ{FRIELE!] Ob,

1£ Downstream Port 41, 1Z{\[2 Hwinit, EEEETSCIAIENAE,

7.9.21.3 Alternate Protocol Control Register (Offset 08h)

5| 8 0
RsvdP
1S [ e e e S [y (O (S s 1 () () ) ) ey b b 1 I F 4]

r S T
| e Alternate Protocol Index Select
R Alternate Protocol Negotiation Global Enable

Figure 7-292 Alternate Protocol Control Register
Bit Location Register Description Attributes
7:0 Alternate Protocol Index Select - iZFEZHTEM Lane F1iZ Lane HIIE Alternate Protocol £ RW

Alternate Protocol Data 1 Register ] Alternate Protocol Data 2 Register 98] [/l,,
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ZFRAIBIANEN ooh, ZFRPKRMEBIVLIVHEZELE! ob,

AN Alternate Protocol Count J3 01h, MAVPEILLFEREIZEL S 00h,

ANRILFERAT Alternate Protocol Count {8, T HEREN.

FEVFEEFRHSERY Alternate Protocol Index Select B AR EH TR SHEHMIMURSE, ZANIKEIR

Bl—/MEJ FFFFh HY Alternate Protocol Vendor 1D,

Alternate Protocol Negotiation Global Enable - ZZ{UIRE N 1 B, 1%5588HT Alternate Protocol
Negotiation /B8, ZNZALE 0 BT, IZ5EI&AY Alternate Protocol Negotiation #25F8, BUAE 0Ob,

RW

7.9.21.4 Alternate Protocol Data 1 Register (Offset 0Ch)

31

Alternate Protocol Vendor ID
NN N T T T A T I N A N T N M Y O A A

Alternate Protocol Details

Figure 7-293 Alternate Protocol Data 1 Register

Bit Location

2:0

15:5

31:16

Register Description

Alternate Protocol Usage Information - 1ZFEX )35 Alternate Protocol Index Select {E#5XBXAY
Modified TS Usage FEAIE( LMY,

WIER Alternate Protocol Vendor ID 2 FFFFh, NHZFERAYERTEN .

Alternate Protocol Details - 1ZFEZE) S5 Alternate Protocol Index Select (BB REAHIE MY AR
HY Alternate Protocol Details,

ISR Alternate Protocol Vendor ID 2 FFFFh, NNZFEEAYERTEN .

Alternate Protocol Vendor ID - 1Z=FEZE 55 Alternate Protocol Index Select {EfHE£AY Vendor ID
FBXAYE B,

Z=E2AY Bit 7:0 B2 Vendor ID (Symbol 10)Y Bit 7:0,

1Z=FERRY Bit 15:8 & Vendor ID (Symbol 11)H9 Bit 15:8,

UN5R Alternate Protocol Index Select X F 8T Alternate Protocol Count, MZ=FEZEE FFFFh,

UNER Alternate Protocol Index Select SZEFRRYE BIMYAEXRER, NNZFEREE FFFFh,

Attributes

RO

RO

RO
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7.9.21.5 Alternate Protocol Data 2 Register (Offset 10h)

31 2423 0

RsvdP Modified TS Information 2
1 T A AN T T T TN T N I TN T N N A

Figure 7-294 Alternate Protocol Data 2 Register

Bit Location Register Description Attributes
23.0 Modified TS Information 2 - 1ZFEZ 25 Alternate Protocol Index Select {EH XA NI RO
Symbol 12 | 14 HYE,
WIER Alternate Protocol Vendor ID 2 FFFFh, NZFERAMERTEN .
Bit 7:0 & & Symbol 12 RY(E,
Bit 16:8 £J2 Symbol 13 AIH,

Bit 23:16 B2 Symbol 14 HY(E,

7.9.21.6 Alternate Protocol Selective Enable Mask Register (Offset 14h)

ISR Alternate Protocol Selective Enable Supported #IRE N 1, NZF1FRFE,

1Z & 1723, 2H Alternate Protocol Count MEAFZERLRIED, B LRI — MG RHY Alternate Protocol Index Select {8, 1%3

FERAOA/NE2EE~ DWORD,

24 Alternate Protocol Negotiation Global Enable IR E N 1, ZSFRTHUFEFUMISEN 1, FEBRAEHIMNKEZER
(SNEBMYES EE) iF, RF T " ERMNEEEERZERN., 2ZFERTPISCSEER, AR1F~

— BRI E FEE BB RS BN,

ZFERAVESGN F—X SRR, FETSZINMERIZRIRGE (TTIeSrihyad) .

Alternate Protocol Selective Enable Mask - Others
AN TS T T T ST T N T T H T N T TN N N N B

—
" Alternate Protocol Selective Enable Mask - PCI Express

Figure 7-295 Alternate Protocol Selective Enable Mask Register

Bit Location Register Description Attributes

0 Alternate Protocol Selective Enable Mask - PCI Express - PCI Express F}YZE|S2 00h, iZ{ZHIBR RWS
MBS 1b (BD, BOABIR NIAZER PClExpress) . 1Z{UA]LIEIELZL A 1b,

31:1 Alternate Protocol Selective Enable Mask - Others - 1ZZ {728 HIE LV AF(/{XFE PCl Express LA RWS
MY, XLV RI BN B RIS E TS IAY,
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ZFROEEELISNERA 32 7, SEFRZEEEURT Alternate Protocol Count,

ZF BRI N T Alternate Protocol Index {ERIEUAF AR SO EELLE] Ob,

1ZF BRI R T Alternate Protocol Index Select {E 5T Alternate Protocol Count FIEVASF N #E 1 i
L3

N

LR Ob,

7.9.22 Conventional PCl Advanced Features Capability (AF)

1t Capability 2 RIESCINAY, I Capability R 7SI 1E Root Complex FEERKAY Conventional PCI Function FRSCI, — Function x5
BILASEIRL, capability H9—S2491,

Figure 7-296 #5477 It Capability A970 /5.

IR BTMAERIERS], WEERT 8 FHAIEEN, MLFREENRE 6 FHiK, ElFRIByte6 F1 7 2L Capability AI—

9.

31|30]29]|28|27]26|25|24 23|22|21|20J19|18|17\16|15|14|13|12|11|10| 9|8 | 7]6]5]4]3]2]1]0| Byte Offset
AF Capabilities Capability Header +000h

N T T T T S A B L1111 11
Unused AF Status AF Control +004h
[N YN N T Y Y N T T T Ll 11111

Figure 7-296 Conventional PCl Advanced Features Capability (AF)

7.9.22.1 Advanced Features Capability Header (Offset 00h)

23 16(15 8|7 0

LENGTH NXT_PTR CAP_ID
[N N Y N N S T A S T Y Y

Figure 7-297 Advanced Features Capability Header

Bit Location Register Description Attributes
7:0 CAP_ID - Advanced Features Capability A Capability ID 5 13h, RO
15:8 NXT_PTR - $5[@) ™ Capability B935%t, 2NSRLL Capability 22 capability list B98z/Z—IU5 00h, RO

23:16 LENGTH - AF structure A Length, LB 06h, RO
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7.9.22.2 AF Capabilities Register (Offset 03h)

f 21110
Reserved
| I I I |
i “TP_CAP
~---FLR_CAP
Figure 7-298 AF Capabilities Register
Bit Location Register Description Attributes
0 TP_CAP - I&&4 1 F7"%7 Transactions Pending (TP)ELAHZAYS 35, QNER FLR_CAPIRE N 1, Wwh Hwinit
IS TP_CAPIRE N 1,
1 FLR_CAP - IR 89 1 /"2 #F Function Level Reset (INITIATE_FLR), Hwinit
7:2 Reserved - F/SCHIHRIE, IR[EE 00 0000b, RO

7.9.22.3 Conventional PCl Advanced Features Control Register (Offset 04h)

Reserved
L1111

“ Function Level Reset (INITIATE_FLR)

Figure 7-299 Conventional PCI Advanced Features Control Register

Bit Location Register Description Attributes

0 Function Level Reset (INITIATE_FLR) - Itt=FERE 1b = A&C Function Level Reset  (FLR), ANERHT RW
Conventional PCl IFFRFPASEEARAZT AT FLR ERAYZIZE (Section 6.6.2)

A% SIZERAYERIIAZE )9 Ob,

7:1 Reserved - NSCHI AR, JR[EME 000 0000b, RO
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7.9.22.4 AF Status Register (Offset 05h)

Reserved
T T T N

- Transactions Pending (TP)

Figure 7-300 AF Status Register

Bit Location Register Description Attributes
0 Transactions Pending (TP) - {8 1b & RIX Function B2 —1EZ P& KT A HY non-posted RO
transaction, XEIEBFREHE Retry Z21FAY non-posted transaction,
{E 0b 3R/~PE non-posted transaction 25ei%.
7:1 Reserved - WSCHU X, IR[EWE 000 0000b, RO

7.9.23 SFl Extended Capability

SFI (System Firmware Intermediary) Extended Capability 2—FH 0] %ESCEAY Capability, BN RS E{HEMXT FEHRFR T HIA0IER
126, FHER S BRI E AR L HFIRIER S 2 BT (Section 6.7.4 ), It Capability AJLATE Root Port @, Switch Downstream
Port FASCI, Hth{F{d] Device/Port type FBESLIRLL, Capability,

UNER Downstream Port SCI Y SFI Extended Capability, M1Ziw #4452 3% ERR_COR Subclass capability, FFEI1T1E Device Capabilities
Register 1Y ERR_COR Subclass Capable EUAF IR E T 1 ki8R, 15217 Section 7.5.3.3

Figure 7-301 SFI Extended Capability
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PCI Express Extended Capability Header +000h

[N N N A
SFI Control Register SFI Capability Register +004h

[ O I T O A A
RsvdP SFI Status Register +008h

[N N N Y A A
SFI CAM Address +00Ch

N N N N O B L 1|
SFI CAM Data +010h
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7.9.23.1 SFI Extended Capability Header (Offset 00h)

Next Capability Offset

| et i rn STt PCl Express Extended Capability ID

------------------------------------------------ Capability Version

Figure 7-302 SFl Extended Capability Header

Bit Location Register Description Attributes
15:0 PCI Express Extended Capability ID - iZ=FEZZ PCI-SIG FEX Y ID, B FHERY RINBERIMERFIEL . RO
SFI Extended Capability Y PCI Express Extended Capability ID 35 002Ch,
19:16 Capability Version - 1Z=FEZZ PCI-SIG EM AINRAS, $57~ELINAY Capability structure HIRRZAN, RO
M FIZARAAIHEE, #7009 1h,
31:20 Next Capability Offset - It ERHS7REIT—1> PCI Express Extended Capability structure J9{RTEE ; RO
ANERFE Capability F95ERESIZRAAFEEBI, N9 000h,
7.9.23.2 SFI Capability Register (Offset 04h)
15 1] 0
RsvdP
S (S O S SO I OO ) Y SO Sy [ |
- SFI OOB PD Supported
Figure 7-303 SFI Capability Register
Bit Location Register Description Attributes
0 SFI OOB PD Supported - & 1 87, iZEtUE URRZIFES IR ETIMNY presence detect state, 4 Hwlnit

£21% Downstream Port ;&5 LI (3 PCI Express Capabilities Register FH Slot Implemented 15
) MEZAAYERZIS Ob,
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7.9.23.3 SFI Control Register (Offset 06h)

RsvdP
N Y | |

| - SFI PD State Mask

! --- SFI DLL State Mask

! SFI 0OB PD Changed Enable

i SFI DLL State Changed Enable
! | bomeerereenem SFI DPF Control

I
I
i
1

I e SFI HPS Suppress

SFI DRS Mask

SFI DRS Signaling Enable
e e SFI DRS Trigger

Figure 7-304 SFl Control Register

Bit Location

5:4

Register Description
SFI PD State Mask - & 1 A, FTICSEPRFEMRMIRSIN, ZIF#R Slot Status Register FHY
Presence Detect State, IXSZ{ Presence Detect State AY{EA 0b, TN, E(EIETREIRAZ.

A0 ER SFI PD State Mask HI{E Z-{¥, AT Presence Detect State BB AL TW,, NIMNELSH —1
Presence Detect Changed event (1525 Section 6.7.3 ) ,

ZIBBRMAED Ob,
SFI DLL State Mask - & 1 AY, FToI0SLRREEGEIE EIRSANMA, 1Z{LBE#K Link Status Register HFY
Data Link Layer Link Active State EUAS(Z, FE{ED ob, &N, EEIERLRAT.

UM SFI DLL State Mask {EZ5 4R Data Link Layer Link Active State F{EASZN, NN ESSH—
“\ Data Link Layer State Changed event (Section 6.7.3 ) .

ZAAIENAES Ob,
SFI OOB PD Changed Enable - & 1 A, 378 LLJ9 SFI OOB PD Changed {4 /& )X ERR_COR
Message , EERAN Section 6.7.4.1

9NZR SFI OOB PD Supported REJI 1,Z{ZWRSEHL A RW,; BN, S EHELE] ob 2SR SFIOOB
PD Supported J9 0 FEAMHEFIREN 1, WITARE,

ZIBIBRMAE Ob,

SFI DLL State Changed Enable - & 1 Y, 3/~BJLAJY SFI DLL State Changed {4 %1% ERR_COR
Message , EfNEESEN Section 6.7.4.1

ZAIHIZNAES Ob,

SFI DPF Control - 1ZFEZ = #I1E Downstream Port =5 FHAY Downstream Port Filtering (DPF) AI4K
B, 2 #IBPLLET XS Downstream Component BY Request TLP #1338 ; tERL2150, Fi{&R5EIKTE DL_Down

Attributes

RW

RW

RW/RO

RW

RW
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RN, 1555 Section 6.7.4.2
VAL EYSH
00b Disabled
01b Filter all Request TLPs
10b Filter only Configuration Request TLPs
11b Reserved
ZLAED o0b,
SFI HPS Suppress - IRE /4 1 B, 1ZEU4E{ 585 Slot Capabilities Register BAY Hot-Plug Surprise (HPS)
EEAS ISR E FEXHY Hot-Plug Surprise TI8E, T Section 6.7.4.4
ZUAIBIAES Ob,
SFI DRS Mask - & 1 0F, FESLERAY DRS Message Received 8010], 1Z{3Eik& Link Status 2 Register
7AY DRS Message Received LU4EZ, fFEMEN 0b, BN, EBEISRSLMAE.

UNERYE SFI DRS Mask #%55 0 A DRS Message Received EVAFZAGEM 0 254 1, iIX—ESi & H Link
Control Register PAY DRS Signaling Control ZER[BFARY(EaE@%0 (& Section 7.5.3.7 ) .

ZAAIENAES ob,

SFI DRS Signaling Enable - & 1 A, F/RaJLLAI SFI DRS Received B4 /&1% ERR_COR Message, =
A EESZ(ETT, Section 6.7.4.1

ZAIRIBAES Ob,

SFI DRS Trigger - 4158 SFI DRS Maskbite f7/EZE, HEXHEIZISAN 1b B, Downstream Port £/
FISANFHEIE] DRS Message —Hf, BN, WHBZUIEN 1b T3,

G 1b BAE, FEIEEFESNZS s THIEMTER, 1552 SFI DRS Mask EEAH,
STFIXFNEL, SFIDRS Trigger HNE N ET SFI DRS Mask FUAFAIEH1E,

ZAEZEAT 2 Z2IRE] ob,

RW

RW

RW

RW
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7.9.23.4 SFI Status Register (Offset 08h)

RsvdZ

- SFI PD State
--- SFI OOB PD State
SFI OOB PD Changed
SFIDLL State
If eEmEss—ma SFIDLL State Changed
fmmrrennreme—— SFI DRS Received

g

Figure 7-305 SFI Status Register

Bit Location Register Description Attributes
0 SFI PD State - JZ{VIA#RIE7 RS Slot Status Register F1H Presence Detect State EUASHVABFEXHISLRR RO
FERNWNRES, BIMEZZAYEHR SFI PD State Mask i,
1 SFI 00B PD State - 1IZ{UIE " I/MFERMIAT, SHREFTRIRELX, RO
UNER SFI OOB PD Supported LUAHARIRE D 1, NMSCINZA; B, FIFEELE] Ob,
2 SFI 00B PD Changed - =4 SFI OOB PD State EUAHUIRESHAVEZRT, IZ{UHIREN 1, RW1C
3 SFI DLL State - iZ{\IA2Z35~5 Link Status Register 19 Data Link Layer Link Active EU4F B ERRHY RO
SCRRERIAS, BD{FIZZAY{EH SFI DLL State Mask [,
4 SFI DLL State Changed - = SFI DLL State EUAFAREAMENZHT, ZFIRESN 1. RW1C
5 SFI DRS Received - iZIA4ZIE7~5 Link Status 2 Register F9Y DRS Message Received EVAEH{EFREX RW1C
RUSCRRA, BD{SRIZ{UAY{EHE SFI PD State Mask FfiK,
[5) SFI DRS Received 5 1b SIEIZLUAFAIE 0, EIT—FESS5S DRS Message Received LU4FH
KEXBISCRRA S BPR,
7.9.23.5 SFI CAM Address Register (Offset 0Ch)
31 28|27 0
RsvdP SFI CAM Address
A I T N T T N N N A A NN N N A A N N AN AN
Figure 7-306 SFI CAM Address Register
Bit Location Register Description Attributes
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27:0 SFI CAM Address - Itt FEZ LA Table 7-1 3§ ERIHE 15 7€ B & BusNumber. Device Number #1 RW
Function Number, LA} Extended Register Number and Register Number,

7.9.23.6 SFI CAM Data Register (Offset 10h)

31 0

SFI CAM Data
N I Y Y [ N Y N Y N NSNS N SO M

Figure 7-307 SFI CAM Data Register

Bit Location Register Description Attributes
31:0 SFI CAM Data - HiZiZFERAT, SFI CAM = TEULIG O ™5 AISEER 4 5 Ft &% HBL Configuration RW

Read Request, HEIZFERAT, SFI CAM fE1Ziwm T 5 RISERE_EAE R FFAIX Configuration Write
Request, TEIXHIMIER T, Configuration Request HIEFRERZEE SFI CAM Address Register A9{ER
TERY, T Section 6.7.4.3 ,

7.9.24 Subsystem ID and Sybsystem Vendor ID Capability

Subsystem ID and Sybsystem Vendor ID Capability 2=2—IRA]IESLHIAY Capability, FAFMHE—FRR PCl IREZFTEAIMIN0E (add-in card)
WFER. CHAMIIRHARRE T G SRX IR0, BMEMTIIR EeIsEREHEEM ra 7 (AL, BEBHERN
Vendor ID ] Device ID) , 1Lt Capability HI#ZUAN Figure 7-308 Fi, EZNFERTE Table 7-250 hiffik,

Ith, Capability X SS1F7E Type 1 Configuration Space Header BAECE,

31|3o\29\28|27|26|25|24iz3|22|21|20\19|18|17|16 15)14]13]12|11|10] 9| 8| 7|6|5]4]3]2|1]0| Byte Offset
Reserved Next Capability Pointer Capability ID +000h

N S Y [ [ S [ A Y Y Y A AN AN AN AN N NN N N

Figure 7-308 Subsystem ID and Sybsystem Vendor ID Capability

Bit Location Register Description Attributes
DWORDO Capability ID - iZ=FEZ W70 [E] 0Dh HY Capability ID, FRBBIXZE— Vendor-Specific Capability RO
structure,
7:0
DWORDO Next Capability Pointer - ZFEEZ <2 ~—" PCl Capability structure BI{RTEE; AR Capabilities RO

158 HERPAFAEEMMI, N9 0oh,

DWORD1 SSVID - SSVID #RRHI £ F R FHI41ER, SSVID B PCI-SIG S BCLARBIRIE—E (Vendor ID 1 Hwinit
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15:0 BfE ssviD) , 1ZFERERIE.

DWORD1 SSID - SSID FRRAFEAIMTINRE F RS FHFHEMAE D E., 1ZFRERIEN, Hwlnit

31:16
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8  Electrical Sub-Block

MIERBSICEENANLEHIER: —ERERERSYERRTNRHREEREESHNER, —EalilARRRTES
SHRIHALE.

8.1 Electrical Specification Introduction

FEANBEREERIHES

® XJ25 50, 8.0, 16.0F32.0 GT/s HURERERIZIF,

®  XJ Common Reference Clock F Independent Reference Clock Z2f9A9 5,

®  IHSMASER (SSC) AISZHS.

® T FHERINFEIRIFAY Reduced Swing mode

o THNEIEONIBIEAB SR,

* ([FE—HMEIAL,

o EIERAY TX HEFIMERIAY RX $1E LA 8.0, 16.0 F 32.0 GT/s AYARE,
®  lane margining

® ACHAEEE,

PCl Express EBSHISBAY 4.0 IRZASS A Transmitter. Receiver. Channel F[] Refclk EEIRAYERSY, FEUHRAS, AZSHSHECENTEM,

EL AT LAEF—EE AR S ERE X ATE ERER N HI—E4E,

8.2 Interoperability Criteria

8.2.1 DataRates

REWINEE 2.5 GT/s, FEAIFBNIXT 2.5 GT/s Flgrm sTHRARE 2 B HIEUEREN .

8.2.2 Refclk Architectures

PCle SZ35HFH Refclk 4584 Common Refclk 1 Independent Refclk, iXIETE Section 8.6 FRIFAAREIA, PCle IR LA X LeEetgh
BI—HhEZH,
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8.3 Transmitter Specification

8.3.1 Measurement Setup for Characterizing Transmitters

PCl Express BSHLORETENEES | BEIRENS M. B2, BELEAHOWIIRE (DuT) U5, SEONTNEIRESE
—XIRURELEMEREZE, 5 DUT 5| ZiEERR LT RY PCB B4, IXTEMiEhR E#RJ9 Breakout Channel, FEE B2 Lane R
ik b, &P Lane KESZEIREEI XS RHNEZEERFRIPRES, BFE, LRHIXTTF T F Rx 5HIIYRI7, Figure 8-2 45
475 out R9ERESIERE, FEE R 7 — Tx Lane Breakout Channel,

LR SHERIMESE AT IRT, B EREREN Refclk R, LUE DUT AORIZHNE X BER B AIX22HI ML,

N AIE=EN, HEARAIBEZAIE PCI Express EBIEAIXBIIEUL Compliance Pattern, [E4F, WSRIRESFFEM I/0, NEH
RrZzfEx e EAIXsE. BRIZE COUIMNER AT BB R TR S HRIEIA.

Breakout Channel

Low jitter
clock source

9e

_|
3

DUT

Replica Channel

TP2

9@

—
T
w

A-0811

Figure 8-1 Tx Test Board for Non-Embedded Refclk

Tx HEAY 4.0 IRASISEFEXI(FRIERATL Refelk AUAIXESAVBBIAS IS, TIXMIBER T, #00 Tx FHIERERIsRTsERD, FE®
BT 2 ik [INZRIAIXT Tx data 0 Tx Refclk out ITREE, BXEZIFMEE., 155 Section 8.3.5.3 T3, MK ETRT Independent
Reference Clock £5HAAYSCILAY, FFERARFDBRANS ERTHPIBSTER R AT EIEHITREE,
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Refclk

r
oJi(o)(c)

Breakout Channel

S

©

DUT

_|
-U
—

Replica Channel

@@

IB2 TP3

A-0811-Embedded

Figure 8-2 Tx Test board for Embedded Refclk

8.3.1.1 Breakout and Replica Channels

NTENEESH—H ™x SHENRIXSR, WIUE TP1 ARTUEAMESS B EABRA Tx BRI R B — X RAIX R, X
BILAUBIY 5952{518 (Breakout Channel) FOBIASIE (Replica Channel) (LU, BIANMEBRAREEIAMBIID XEBRIBAHE,
MEEKE, BinE, NmaLUE x NEREAZ DuT BI5I#. MRIESERE, BUREBEESEIIERANTISIM,. REZ
HEEARE N BIANEEN D SZEBREHEB SIS, (BENEELTEN:

BMEENSEERKENER, FERY/PNELMLZL, WM EEEENNENEI K EBIEE.

Mtz BN REESNEE — BN ZEE, S1MELNSZEEEIAEERNEFLIIEEENNR AT EE
PLe,

DX EBHREIAEEBARIT A E S RENEREFRGBEE/NTF 2 dB FUIEAIRIE (WRHAES1EEXS 16.0 GT/s T},
32.0 GT/s, MIEEEAMHTRGABENIRIEN/NTF 4 dB) , FFE M TP2 5% TP3 USRS, JWEZEHMFAICIKRIRFE AT 15 dB,
XA BEEFERRRERNR, e NEFLA R @shFLeFERHBFLEIAR,

o BBERIET B2 1000E5F0 5008, AT RERERE, LN EEEIMMNEXEER5S %2 A, STFRK
RE, PIReHEEFEEZAY de-embedding 17K,

8.3.2 Voltage Level Definitions

EDBE (HEWMZEDBE) EXARDSA (D41 D-) EBEZE, RNSMMEYFHBES IR V,, f1 V. . WZEsR

FEEXHA Vp, 1 Vp WEBEEM Vpr=(V,,-Vy) ; £EBBEEXHR Vp, 1V, WEEFHE

Vew =[Vp, + V. 1/2 . AESBSNEBEENEHBREENSHIEENE, ENRUTAERENL

Vi = (2¥max |V, -V, |, SAARATFHRES S ERIEHE,
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X THAREB JEAEII TR,

Vrxacemrr = max(Vo+ + Vb)) /2 - min(Vo+ + Vb)) /2, MRk E, Vicac o GHEE N 7 HHER R 5 A2
H3EHEL,

IR BRNERES T RUERTETITESLEN, BAUEMRILTFRH behavioral COR HAE. EIRARISRAREIT TAAEIRIEEL
BRI ELRSIEEHERIN, ARFAEERED.

EARTH, DCEMA Foc =30 kHz LATFRIFFBESIERNDE, ACENA Foc = 30 kHz SRLA ERPFBESIIERS 8, XEENIERTHESR
JEFNERRAAE,

BB Figure 8-3 FirR, TEIZSE T, Z5HE (BN D+-D-) #9359 800 mVPP, [ D +F1 D-HIEEIHER EI9£95 400 mVPP,
BEE, RE o+ - O Y SARRES 200 mv, (BESEFRIFERNIINY 525 0.0V,

0.6
0.4\ =\, /S~ \

9| ) AN G
e e ]

G0 _\ | Voltage / i_VoItage \
0.2 at D+ at D—

/S \_/
Bk |1 \x_Differential S——
-0.6 T T 1 VolltageID+ . Ea T T T 1

7.0 7.5 8.0 8.5

Time (ns)
A-0547

Figure 8-3 Single-ended and Differential Levels

8.3.3 TxVoltage Parameters

™ BESHEEYERY DETRE/V/&RABERR,

8.3.3.1 2.5and 5.0 GT/s Transmitter Equalization

2.5GT/s #15.0 GT/s B9 Tx &R 2 ENE, 1E 2.5 GT/s #1 5.0 GT/s ~AY ™x WEENNEERFH 500 XEEAI—HMHEIE 0.5 Ul
ELREITEIRE S BT EFRIRIEZ LENERY,

8.3.3.2 8.0,16.0, and 32.0 GT/s Transmitter Equalization

8.0, 16.0 71 32.0 GT/s ~HY Tx FE/ERIEFIIETNR(ERET Compliance Pattern PAIESTESEIAITNERT, X 64 > 0 71 64
1HYF9V2ERE, UL Pattern AILUSINIEEE, EAN 1S M EREFABESHAZNEERTS. 8.0, 16.0 F]32.0 GT/s KIXZFLMN
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SSMETRERVUIERI, LUOTFX ™ &0 #ERAEMEIES. b, RESRWIRHESEMEITuR, LUEXS X I9E D
FFTEAERRYES]. REEEMR A LIRSk RKERYE BB T skiztl, TS EEE<EEa
YIIERRIE EHAT, FHEIXIINE GRS RRTY kST,

Fr& 8.0, 16.0 § 32.0 GT/s A1X=3 &R RSCIIRTIOENIFZAYSZHTF, M0 8.0 GT/s, 16.0 GT/s F 32.0 GT/s U BS AT LAB IEIFE A A
Link partner X &IXZSANEREEFAIXEEE, BFRIPEIEMNFMES, 152 W Physical Layer Logical Block Z 73,

T ISEEEETLUT FIR IEIKEERE, U0 Figure 8-4 PR, IEHREZIR, KEEAZEERG L1, HP il . HFR,
BER—FUERERFIEE=FEHPIR M EIDITEEN v_out,, EAEH, BERIRTNEE A cafllca, EFRES o .
IR, BRHIEES T Eamfmmmmr;mao

1.0 UI 1.0 Ul

A2 1, & 1 delay /I delay

l v_out,
v_out =v_in_c +v_inc +v_in .c.

-1

|cq | +|cyl+lCcy4l=1 ©.,<0 c,<0

Figure 8-4 Tx Equalization FIR Representation

8.3.3.3 Tx Equalization Presets

8.0 GT/s, 16.0 GT/s 1 32.0 GT/s PCle (SRS EF Table 8-1 LS HAVFIBTURS L, FURZRIBLLERTE MAY, ZLEZRS pre-cursor
#0 post-cursor YIEIEE [ EfE, pre-cursor (Vc) FRJ pre-shoot, [M post-cursor (Vb) MIFRSY de-emphasis ., 1ZAIEDITFINEIREE
FA7F Tx 3ERIINA 2.5 GT/s F1 5.0 GT/s EX, EFNEN T EME, FHERIFEN pre-shoot #[] de-emphasis, LAEIRITLIRIZ, Table
8-1 AR EMEA T 2.5 F 5.0 GT/s BIENE, &AREE vd R, = cafl e #ARETRS, Va FIRIEZBIAT vd & XATE
K{E, Figure 8-5 FTRAKRESIFERIRA, EBXFIERTELRES, ERETUEEN., PCle (ESRISHUFIEFHSEA Ul fikiH
SEANE IR, Eit, FrERENSEEIITSMEAZHITHI, U Figure 8-6 F1 Figure 8-7 PI7R,

Table 8-1 #[] Table 8-2 PEMAIFURERS, LIITHEL Table 4-4 HRYZFR,
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>)

S

De-emphasis = 20log, Vb/Va

Preshoot = 20log,o Vc/Vb

Boost = 20log,q Vd/Vb

A-0813
Figure 8-5 Definition of Tx Voltage Levels and Equalization Ratios
Table 8-1 7 TFUIR(E, 8.0GT/s, 16.0 GT/s F32.0 GT/s HIFTETUR(ELINIF Full Swing (5.
Table 8-1 Tx Preset Ratios and Corresponding Coefficient Values
Preset # Preshoot (dB) De-emphasis (dB) ] Ci1 Va/vd Vb/vd Ve/vd
P4 0.0 0.0 0.000 0.000 1.000 1.000 1.000
P1 0.0 -3.5+1dB 0.000 -0.167 1.000 0.668 0.668
PO 0.0 -6.0+1.5dB 0.000 -0.250 1.000 0.500 0.500
P9 3.5+1dB 0.0 -0.166 0.000 0.668 0.668 1.000
P8 3.5+1dB -3.5+1dB -0.125 -0.125 0.750 0.500 0.750
P7 3.5+1dB -6.0+1.5dB -0.100 -0.200 0.800 0.400 0.600
P5 1.9+1dB 0.0 -0.100 0.000 0.800 0.800 1.000
Pé6 25+1dB 0.0 -0.125 0.000 0.750 0.750 1.000
Preset # Preshoot (dB) De-emphasis (dB) C.1 C+] Va/vd Vb/vd Ve/vd
P3 0.0 -2.5+1dB 0.000 -0.125 1.000 0.750 0.750
P2 0.0 -4.4+15dB 0.000 -0.200 1.000 0.600 0.600
P10 0.0 Note 2. 0.000 Note 2. 1.000 Note 2. Note 2.

Notes:

1.

2.

Reduced Swing {5 W JRSCHLFUR P4, P1, P9, P5, P6#P3, Full Swing (5 W /RSCHL LIARRBE TR,

P10 IRFHRIRNREIEN, EABRIEINERIZ Tx )14 EREIE SR LF BBFAIREL

IR ERBR. P1 AT MNEHTE Reduced Swing AIfER TN A&IEESAIFER IR

800

P10 FBF A, Full Swing BT &%

og
=
aA



8.3.3.4 Measuring Tx Equalization for 2.5 GT/s and 5.0 GT/s

£ 2.5 GT/s 71 5.0 GT/s Y Tx IEEINE(EZ(EFE 500 JXEERJ Compliance Pattern 7E 0.5 Ul (7B T EIRE SIHTEF
PIRIRIEZ ELNERY,

8.3.3.5 Measuring Presets at 8.0 GT/s, 16.0 GT/s, and 32.0 GT/s

Figure 8-6 #[] Figure 8-7 &7~ 7 iF{FJ9 Compliance Pattern —2[53HY 64 {1 0/64 {7 1 RN EFNRATEREIRNKER, RIEIZ 2
BT de-emphasis. pre-shoot IEMEEIT, IBNANRIGERIAE,. FHIZBRIIRIIERER T pre-shoot & de-emphasis,
XA LUBSMEISE R RET AU Z AR ERNER, WFENEFEEENENENER, £ NERZ a2 E4s
KREFE, ABERT, BXBRIBEERIATERS (Vo it) 4, FJUARZSMeImEIHElE, vb AUNIE 2R
#81d 500 XEEEHJ Compliance Pattern fEFTHE 64 1> 0 7 64 1 1 B9FFH M UI 57 E| 62 AIFIIBEFHITHY,

1.0 ..
1 J"—half period >

00- Ul 57-62 Vb

o Ul 57-62

05" L 3
{|«—halfperiod—» T =

B e e L L L L L L

0O 2 4 6 8 10 12 14 16 18 20
Time (ns)

Figure 8-6 Waveform Measurement Points for Pre-shoot
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1.0

! «——half period—»i

SR
‘ uis-62 — | Vb

o
o

o
o
NEEEEEEEE NN NEEE

Ul 57-62

y
; o

<+—half period—,

B L L L N WL L L SR S
o 2 4 6 8 10 12 14 16 18 20
Time (ns)

Figure 8-7 Waveform Measurement Points for De-emphasis

F& P4 (FRHPFIEINEI N 0.0dB) Z4h, TiEEIENE va Fl ve, BENIEFHIXLERSH 1 U5, FLSRFEfRikimEn
=, 18k, VaFlve BR2EDE DUT IRESARRIITUREIAERY, EFeiahd vadh ve BIERIESERI Vb (B[8HEAE), Table
8-2 FIH TN va F0 Ve BRTHEAITURE, SJLINFTRIURAT Vb BRILLRBE R T IR EIEE.

Table 8-2 Preset Measurement Cross Reference Table

De-emphasis (dB) Preshoot (dB)

PresetNUmber 5 1og10 (vb(i)/Vhi(j)) | 20 logso (Vb(i)/Vb(J))

P4 N/A N/A
P1 P1/P4 N/A
PO PO/ P4 N/A
P9 N/A P4 /P9
P8 P8/ P6 P3/P8
P7 P7/P5 P2/P7
P5 N/A P4/ P5

De-emphasis (dB) Preshoot (dB)

Preset NUmber | 5 og1o (vb(i)/vb(j)) | 20 logzo (Vb(i)/Vb(j)

P6 N/A P4 /P6
P3 P3/ P4 N/A
P2 P2 /P4 N/A
P10 P10/ P4 N/A
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8.3.3.6 Method for Measuring VTX-DIFF-PP at 2.5 GT/s and 5.0 GT/s

£ 2.5 GT/s 1 5.0 GT/s A Vrxoirrpe (Vixorrr-pr-ow FAF Reduced Swing) 5 0.5 Ul (U B4 AIFIIITERRIRIBNE , XEESEE 500

JRHY Compliance Pattern,

8.3.3.7 Method for Measuring VTX-DIFF-PP at 8.0 GT/s, 16.0 GT/s, and 32.0 GT/s

TR AL EIRIE (VA 18E) ATCEIA Vicorree (Vicorrre-ow F3F- Reduced Swing) EX, BTN 1l cniRES
ZFFHNE Compliance Pattern A 64 > 1/64 1> 0 9 ERIIEEREFRIXS, FAENESERMMNE THROER, BE TEHIER
IR, BIPRENEBERHEE D IREIES D FEERIRSEL U, BTLUR ISI FIFF R E/ME, W Figure 8-8 7R, 18
1 XS Compliance Pattern 31T 500 /X LA FHIESE, nILURREISSIES,

600
400 — ET --------------------------- 27:--“_ -------- [
5 7] Ul #57-#62 —T
200 —
£ i
c:'| 0—| l«—— half period —»|«—— half period —» Vix-pire-pp OF
S = Vix-DiFF-pP-LOW
o ]
T 200 u #5762 —
-400 — | 25 ¢ o e IR, (OO
'600 I | | [ | 1 I 1 | | I I I [ I [ I ] [

Time (ns)

Figure 8-8 Vrx.piFr-pp and Vix-piFF-pp-Low Measurement

8.3.3.8 Coefficient Range and Tolerance

8.0GT/s. 16.0GT/s F] 32.0GT/s IREZEEBIEWEEH ™xEQ RECEEFBIR, TxEQ RECTEFSIERASRIEAL T,
B EEWISTIS Table 8-2 FAYFAE 11 1 preset {EEFAIRE.

B FIBARIERVINERE Full Swing (509 Vixecosrs AIPRH,

B FIERXSEEANEEINRE Viceosss BIPRH).
B FRBEAIXSEVIUHE Table 8-6 XE X AT boost F[1 resolution (Vixsoost-rs, Vrx-soost-rs A0 Earx-coerrres) HIBRS,

WNERBETLLLRS, WRHERER SIS E— D =FBFEM L, 20 Figure 8-9 Fi7r, IZAEMEREFEUNT : Pre-shoot 1 De-emphasis
DRIBREIE v HF0 X H, LA 1/24 R, B EIEERITAYEXINAYZ Pre-shoot (PS) . De-emphasis (DE) 1 BOOST HISLFRE.
B TTRERAFELEN . EEAIETTSZIF Reduced Swing, MIAEESEEFRRIETRFESIF Full Swing (509 preset,
TR, ZERE-EERENHER, FIAENRE x LU —E2 XL,
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Min Reduced Swing Limit

PS DE Ciq
BOOST|  0/24 1/24 2/24 3/24 4/24 | 5/24 6/24 7124 8/24
0/24| 00 00100 -08]00 -16[00 25/ 00,3500 A7 00 6000 76| 00 -5

0.0 1.6 25  |.--"35 47 6.0 76 | .--95
08, 00 08 -0.8 09 AT[10 28 12 -39 13 5316 68|19 83
1/24 2.5 35 4.7 6.0 90’5

2/24 16 OO 17 —0.9 1.9 _-19 2.2 31|25 44|29 6.0 35 -80
1.6 2.5 .--"35 4.7 6.0 7.6 --9.5

C. |324| 25, 00|28 _-t0 |31 -22 |35 -35| 41 -51 4 9 .70
- 2.5 - 3.5 4.7 6.0 7.6 .-~ 9.
4/04| 3500 |39 1244 -25|51_-41 6.0_.-610
-35 4.7 6.0 7.6 == 9.5

“27 00 53 43160 298 70. .45
524 | ™y 7 6.0 76 |---95

60 00 |68 -16 80..-35
6/24| ™60 7.6 95

Full Swing Limit or
Max Reduced Swing Limit
A-0816

Figure 8-9 Transmit Equalization Coefficient Space Triangular Matrix Example

8.3.3.9 EIEOS and VTX-EIEOS-FS and VTX-EIEOS-RS Limits

EIEOS 79 5.0 GT/s. 8.0 GT/s. 16.0 GT/s #1 32.0 GT/s HEMERZEEN , £ 5.0GT/s IRZE N K28.7 FFSLH, 1£8.0GT/s. 16.0GT/s
F132.0 GT/s TRET, Vnaieos s A Vixereos rs SEFAELETE Compliance Pattern H1RY EIEOS I TIUE, £ 8.0 GT/s IBET, L7
8 % 1 [5IR 8% 0195k, ERUFIIEEE DI 128 P Ul, £ 16.0 GT/s IRET, UFIIER 16 1% 1 /5IR 16 1% 0 18958k, LtEF51
BEESIH 128 ) Ul, £320G6T/sIRET, WFEIIE321E1/5IR 32 F 0k, WFIIEEERIE 128 Ul, 1£32.0GT/s &
ZR I Pattern BB 7 MIELERY Block,

KIEZZRIE EIECS SEURWERIR KRS TIRIAS, IXF Pattern {RIE T W BB BT ARIRIR HAC N B IR IEAHIA IR E1 1B &5,
XEIMEIETARIUERY, TxEIEOS &EFERIERTE X Full Swing AY Vixeoses FITE X Reduced Swing BY Vixeieosrs IR, Vrxeieos-rs /)N
F Vreereos.rs RIREELA TS @BFE{NAE EIEOS (FRE M=/ NVRIKIRFIESIB 7 S2F Reduced Swing

Full Swing S5 Vixeros s (TR RS P10 HITNE, IXEXT 9.5 dB IS ANRFE, FERMTa oI EHIHR AT E.
HEER 1.5 dB FIBRZERT, IXSTE Table 8-6 F45H 8.0 dB E’\Jﬂid\ﬂ'}f}f&ﬁﬁo Reduced Swing {5509 Vixerosrs EFIFURAY P1 147

e,

FEERRAVFRISEFE DRBATHERE, JURR, — NERIEIBIT 800 mVPP HIRIXERZEIHBIE Vncecosss KIFBKATILAL.
Tx LBHRTEITR SRR ENEE, LAPIERTER Vicerosss B Vixoros s BIIRAN HENN EIE0S ERRRRALEA T HHR Rx 511
_EAY EIEOS FHEF 175 mVPP,

Figure 8-10 1528 7 7 Tx 5 [BIRENIEREIRY Vrerosss FIENNEIEE, EHEIREENIT, XINEIEEBERR. XHEAtAlE

[BFBTE 8.0 GT/s R MY EIERIEIF N Ul, 7£ 16.0 GT/s NEIESS 5-14 1 UI, 7£ 32.0 GT/s FEIEEE 9-28 1 UI HI/RE, ££ Compliance

Pattern {9 500 ) XEEH, KA AFEFIEFIIITELBBRAINIEBEFH T, Vixerosss F Vncarosrs T AR FIO(EF]
IEREERHIEZENZE, UARZESFIRERIEIRR a2 EE XA,
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Upper average
over Ul #3-7 l

VTXmE\ EOS-FS
or

VT}{-E\ EOS-RS

iUl #3-7—»!

Lower average
over Ul #3-7

I I Y O Y O O

Figure 8-10 Measuring Vrx.gieos-£s and Vrx.eios-rs at 8.0 GT/s

8.3.3.10 Reduced Swing Signaling

PCI Express & 1%X280] LUSERESTH5 Reduced Swing (55, ERHISLINETR E X & A Reduced Swing HIFEE(E Vrcorrer-ow, BEZIER
K Full Swing BB/E, Vixorree-cow FIER/IMBERH Vrixecosss SENIAILISRIBIESEIRAY, FEILLTCEST Vixorrre-ow BN BIEAIER/IMEIRF,
Reduced Swing BRI T IR BB AIRT . Reduced Swing H9FHEMJALE Figure 8-9 F7RAYER A Reduced Swing #%BRF0E%/)\ Reduced
Swing FHEIRIRZ [BAIXIHA,

RIEINZAMSHIBIEER R, SRIFIMEANEEELE, BIEFBRIFEEK Reduced Swing (5<%, ANRAIFELERE Reduced Swing,
MESRIMEZ S IR M5 BRI FIEPRRRYHTEMDIFAER.

8.3.3.11 Effective Tx Package Loss at 8.0 GT/s, 16.0 GT/s and 32.0 GT/s

HEIGE (BIEDRIBMREEE) B ps2ln SEEN, H% LR HREASZINE Tx 5l EMRFFNES, ps21TX S
HETLUmRX RS, FIHIEBEZE PR TS AT AR50, £ X BhE X RES
HRIFEEVERN, RABERESE (Vcorer M Vicoresriow) EXATENIT 1/128 Ul BIFZRRRER, FELIL ERYERIR
SR ERR T RIRFERISAN.

BERIEBERAFEFTE, 050 16.0GT /s 32.0GT/sER T, DBISIEE Root Ports BYER{HE (Root Package) FOFT
BHEMIHE (Non-Root Package) FEX T ps21TX S8, IHEE, MEBR/), BEFTHEE,

£16.0GT/s #132.0 GT/s B, EFUUNRKR, 55N SRIGOAVEIEMPIEEAMIERE X ps21TX 240 RixAIFIZAISNE
AUSEERR, MEZREEEIHEEN, MEEINASESR), BERZRENTIN.

ps21TX 2HITTF 16.0 GT/s IREIEEREFNSZIF PCI Express FREIMENIAE (BN CEM, M.2 &) HIFFIREEREREA, ps21TX 2
HOGTFTA 8.0 GT/s #1 32.0 GT/s IRF LA ST HEBRHEIERY 16.0 GT/s IR FEE2IESE, B2 W T ERY Table 8-3,

805



Table 8-3 Cases that the Reference Packages and ps21tx Parameter are Normative

8.0 GT/s and 32.0 GT/s 16.0 GT/s
Root Package Non-Root Package Root Package Non-Root Package
Device Device Device Device
Device supports captive channels Normative Normative Informative Normative
DesicanmeEntsl o Normative Normative Informative Informative
channels

PCl Express ¥ MIZASHIF B SLME B EFH BINEAEEBER, W EENA] ps21TX SHEHRUSEIES, WNERAR
WEE ps21TX SHAIER, MU MH—FhE &8 BT EE—54t.

FEERFERINE 20BII VAR 64-ones/64-zeros FYEE/E (Vii1) #1010 [F3 (Vie) EERENEY, EH oy 1 e BPEIRE N 0, AT
MY Compliance Pattern EEEEE 500 KIS,

—— Ul 50, 52, 54
- S et "
':‘ [ e———
——— UI 57-62 j 1
Vv
<+ Neg halfcyc'e — POS halfcyCIe I 1o1
V111
— UI57-62 ‘l
i f 1-_¥
L {—} __________________________ l:_ ____________________ i _____________ AJ

ps214y = 20l0g,o(V191/V141)

Figure 8-11 Compliance Pattern and Resulting Package Loss Test Waveform

M Figure 8-1 ATLABH, Vit # Vi BONSEREE N EIRERIVEITHY, UUSRKEERE/N 1SI AR, Vi EX A 1010 £
B ER/NMEERXNEZBNIRIEERE. VinEX AR NEBEANERBE L BRNEIEESE AT UEAY Compliance Pattern
FEEE 500 KT,

LA 32.0 GT/s HOIERBITISEE AT ps21TX NEHMRTAE ERZR(GTE ps21TX 28, WTNAR:
o MNEB— (20dB/decade) EBIEREEHIEREBIERIINE Vi, FHTE 1 GHz &b5ENN-3 dB ISR,
L] }AE\-E_B)/I\ (20 dB/decade) %ﬁ?ﬁi& E’JJ‘:/&EE}_/EZE//)\JE Vio1, #?_7GHZ 5U3ﬂz?]l] 3dB E/J%)J\’—'—\o

8.3.4 Transmitter Margining

RIXBRNSLH—MAEETIIE, LIARIFEEE x K518 E. JLUBIRI ST =M THRIZREA Margining . BT A%
ABERK, FLt 8.0 GT/s, 16.0 GT/s F132.0 GT/s Y Tx REXRZEIEMIRS: XLIRE T X MEF B BT ORI TR HHF
KIEEIETIIENA 1/24 REDYERERM, FANER SIS EEBITRIENESH x BEDEN. REFBRIEERITR
EiHIRIE, 1B Vb 5T Viceieosss 3% Vixeieos rs IR EHISRBIZ AT LAIESHY, EHERDEES, F1EEHERESEBIEREEK, £
ERETHAE, THRFRIPREESEELE 151 BFEFRAREN FS/LF &,
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M 000b £ 111b BURIXIAEE 8 NMRAS(E. 43 000b RFEIEE TIBEE. XWFFBESZSIFHIEIREE Tx 591810 (Full Swing
3% Reduced Swing) , Z&f% 001b WIRAERFFERLEIRFIRY Vicorreee X TEFIEHRERERFN Tx Swing 12, E/DWITRIE/D=H
BB Vncorrre RIEIERERVEIMEID, T Full Swing (59, BREDBE—1ES5|4 100b LESHITRED, L4 200 Z 400 mv
ZI8AY Vixoireee o XJF Reduced Swing 5%, RE /D4R —ME 100b I ESAITHES, LIENF 100 F1 200 mV Z B Vixorrree o

Full Swing Reduced Swing
2.5 GT/s, -3.5dB 25GT/s,0dB
5.0 GT/s, -3.5dB 5.0 GT/s, 0dB
5.0 GT/s, -6 dB
1200mvV__ ~ 700mv_____
tside of tside of
(outside of eye) Code [001] (outside of eye) Code [001]
800mv____ 400mvV_____
inside of inside of
(inside of eye) Code [010] (inside of eye) Code [010]
Code [011] Code [011]
> = 4 codes >— = 4 codes
400mvV_____ 200mvV_____
(outside of eye) Code [i] (outside of eye) Code [i]
200mvV _ (i=3) . 00mv__ (i=3)
(inside of eye) . (inside of eye) o
Code [111] Code [111]

A-0574A

Figure 8-12 2.5 and 5.0 GT/s Transmitter Margining Voltage Levels and Codes

8.3.5 Txlitter Parameters

MNFRTEHEERE, EEIRHENESERN, REC(ISENESBEIRREMEW, a2 A Compliance Pattern £
RN =LA Full Speed UERY, TENS4FER ™xBIERT, BYERRTEESM PCl Express IBIBEBTE(E4 Compliance Pattern, LA&E
IR TS AR SRR SN, FENE Tx BlahAd, DuT FERIEK T, Ht N SRAIMNEFIER TIERRE-4a0mH—iF.
MERERTS, ROEREF=ERTEENER Preset (&L,

8.3.5.1 Post Processing Steps to Extract Jitter

WISHY x BEAA xS BN ZSE, FEUATENENHZEAINITSENINS, BRSEREMEIEITTh, SEIERHE
SREUBRATUSZ ATl EEILG. £ TP1 _ESRAVEUERZHTRHIME, LUERR Breakout Channel BISZIMFF EHT A B EIEAT
(SRANSER PR SEIERITRAN) .

8.3.5.2 Applying CTLE or De-embedding

EERNASRE BT AT, B, #IELAE Breakout Channel B9 TP1 RbiH#4TIE, KFH Replica Channel FY757%, ]
LABEZE Breakout Channel AUNRAE SHMEAFE, HXNZIBEZEHER (de-embedding) , NTSEIBESE DUT SIIATNIEER. 8,
T ARSI HF 185, RIS A SR F SSRGS LIRS, FRFERRESHK HF SEFINERRE, FE WA JRIE Table 8-4
FrHISIEIERE HF & LEPREN FBTF R,
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Table 8-4 Recommended De-embedding
Cutoff Frequency

Data Rate | HF Cutoff limit for de-embedding

8.0 GT/s 8GHz-12 GHz
16.0 GT/s 20 GHz
32.0GT/s 33 GHz

Bt o i A EIEERAVRIENFIAMEX R . 120 B3 B EUtS N 5 eAIR S RS SR MR 5 AR =D FF
£5R, THERRIBIEIE X TSHE PAD EHIRAYR AN,

fEALA 16.0 GT/s BIREERAIENTT X, LSS EIEEETRY-12 dB CTLE AT TP1 ANERYEEE, LINEREMEXATR
EHZEL (notDD))

EWIG AT EERAY s SHNBNEDREIHIEL 3 3,

E1LL 32.0 GT/s EERAVBC %, LSS EIESEhRYE(T CTLE BILR BT TPl ABNSRIEUE, LINISFEEXIIEES
%0 (notDDJ) , fEALEHE Trcuewn BRIEZEERAY CTLE HhZ,

ANRERIEEBEERA CTLE FEHGLRENER, WRERBEXRARENSHIIBRITE.
8.3.5.3 Independent Refclk Measurement and Post Processing

RIEZRAILATEIRSZ Refelk (IR) BRI TRIETT, EXIPERT, AIX2RRJRENRM Refck i, FEXIPEIR T, FEHATRIRAR
g, REEELITUNENNIISEITIPEHIRAIESEEAI COR

8.3.5.4 Embedded and Non Embedded Refclk Measurement and Post Processing

LIFERIER PCle IRE M INEBEIRENE Refclk 5IHIBT, ©RIFERT IR Refclk IXEIEM Tx, 40 Figure 8-1 Ffrim,

ZHSEIE ARSI IT Refclk EIRAYSSEEAERE, BIE Refck BRARIUE, YMRSERHAIUE, 7€ DUT BY5 I 8] BRISE AT
PARAE DUT B9 I EATT RIS EBSH,  Table 8-5 I T PUfP AT seA S P EFESHIEMIEE K, DUT 51 75 Refclk BY
Embedded Refclk fXZR—FUEEKIE R, W IUBII iR CINEHER Refclk FIFIRIL R ETRED,

WNER DUT S2IFZF Reflk IET, §0 Table 8-5 FAFfIAR, MIEBEETIFAIEH Refclk B, AT T

Table 8-5 Tx Measurement and Post Processing For Different Refclks

Embedded Refclk Non-Embedded Refclk

Refclk available at DUT pin and not | 2-port measurement, CC CDR, PLL! and 10 ns 1-port measurement, CC CDR, clean

testing SRISmode | transport delay? external Refclk
Refclk not available at DUT pinor | 1-port measurement, SRIS CDR 1-port measurement, CC CDR, clean
testing SRIS mode external Refclk

Notes:
1. fE Refclk ER NENEIRBREEN T PLLAFL,

2. BFREEHIERANTIE, 520 Section 8.6.6
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8.3.5.5 Behavioral CDR Characteristics

Behavioral CDR JSi a8 BT HIHIE E UL FRI CDR IRERAVESTE SN, 1XHF, Behavioral CDR {{Z=SEFR CDR SLHIRYPRHITIEE,
Behavioral CDR RURFEIFIERURTHERAY DUT @A SZHRFRA VS IFIRAT Refclk, THFF CCIARZ IRIET, LUK Refck SIHIZE
AREFRN (BZ N Table 8-5) , ZEFTB1EIR T, Behavioral COR (AERSBIRIKASINEE, EFMAITEREURT Tx HUEESS, Figure 8-13
F7R7 f3dB HY 1.5 MHz, 5.0 MHz 1 10 MHz {9 cC —P/) CDR {&IBHEL, 72 BIXIRLTF 2.5 GT/s, 5.0 GT/s #1 8.0 GT/s, 10 MHz Behavioral
CDR A AT 16.0 GT/s B9 cC A&1%28F0 cc 2EM#E, FEERAZIF 320G/ RIBR T, BRI FFIRREEENIRRE.

m1 m2 m3
freq=1.500MHz freq=5.000MHz freq=10.00MHz
dB(S(6,5))=-3.011| |dB(S(8,7))=-3.010| [dB(S(10,9))=-3.010

10
0— - a2 3
3171110000 T T 1w T TAOATT T T TN
- > ! !
10— ‘ )
] : ! i
- . : :
5= -20- | .
©w2 ] ! ; :
205 AREHIll
L)
=<8 = EmErii
. | N
i H(f)=
-40— ' ¥ y—
7 ! -lf + fJu‘B
1 7 ' i where f = frequency in Hz
50—~ :
7 oand j=+/-1
] i ! i
1 1 : I
1
60 I I |
1E4 1E5 1E6 1E7 1E8

freq, Hz
Figure 8-13 First Order CC Behavioral CDR Transfer Functions

Figure 8-14 1tBR T XY F 2.5 GT/s F1 5.0 GT/s HY B/t CDR (&IBERES, IXLERREI 5> BIFH 0.707 AYZFN 1.5 MHz #01 5.0 MHz A f3dB TE X,
8.0 GT/s, 16.0 GT/s ¥ 32.0 GT/s BT HEIBRELTUT Section 8.4.2.2.1 PRI BRERMEIESZEIED (S)) #58, BB SRIS IHEEHY
RIEES WS BRI LA T B R B AT,

REDLUITHHER N SERAVR D

3= Common Clock (€C) #0 Independent Reference Clock (IR) Z2#s
WIEE,
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dB(S(4,
dB(S(2.

Gain (dB)

0_ e
_ )%
-
-10— < ,
- 5GT/s
20—
-30—
| H(s) ~
40— - | 1l 5)=
| ) $2 + 20w, s + w?
-50— f.""/
-60— W, = Wy = 21 * 1.50 MHz for 2.5 GT /s
- W, = Wy = 21 *5.00 MHz for 5.0 GT/s
-70— ¢=10.707
+ | | |
1E4 1ES 1E6 1E7 1E8
freq, Hz
Figure 8-14 2" Order Behavioral SRIS CDR Transfer Functions for 2.5 GT/s and 5.0 GT/s
e e ————
>
iy ad
"
7
/
/!
.
y /4
/a4
P AP
VA A
/// =m=CDR model 8Gb/s T
'/ { =i#=CDR model 16Gb/s i
4/ 4 =e~CDR model 32Gb/s [ T]
//f
4
" 100404 1.00E+05 1.00E+06 1.00E+07 1.00E+08 1,006+09
Frequency (Hz)

Figure 8-15 Behavioral SRIS CDR Function for 8.0 GT/s and SRIS and CC CDR for 16.0 GT/s
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2 2
B &2 §°+ 20wps + Wy s
H(s) = 2 3 2 s+
ST+sA+B 8T+ 20Wes + Wy 1
1
CI - \/2
=1
wy =10 x 21
_ 5
Wy =4x10" x 2m
Equation 8-3 Behavioral SRIS CDR at 8.0 GT/s and SRIS and CC Behavioral CDR at 16.0 GT/s
A=10" x2m

B=22x10" x (2n)°
Equation 8-4 SRIS Behavioral CDR Parameters at 8.0 GT/s
_ 6
A=95%x10 x2m

B =436 x 10" x (2m)°
Equation 8-5 SRIS and CC Behavioral CDR Parameters at 16.0 GT/s

2 2
52 s +2<2N0$+UJ0 s
H(s) = %3 7% G
(s+w0)><(s+w1) s+ 2Gwes +wy ST OLF

1
L=7%
V2
=1

wp = 20 x 10° x 21
w; = 1.1x10%x 21

W F = 160 x 10° x 21
Equation 8-6 SRIS and CC Behavioral CDR Parameters at 32.0 GT/s

8.3.5.6 Data Dependent and Uncorrelated Jitter

RIESBRAIFNE TPLENE, ARREREISIMT, SRRESEIEEXND, XEETMEXAIND . MEAXAGNHIER
ERTEEIRFER S PR TAEXRRIFENRESE PLL FIE). BBIRIRERISI, ZALERB a0 9 BRI SEERXAYS I,
EOXMoES Tx M Rx IIEINEEIFE ILEC, Tx B Rx &I AEM AR S, PR rAiBIgE SN FHRE. =
ZRE, TEBEISE (BUATHEE) IRERBREHEN ARSI,

—BEN NEFIER T SEIEEXIIEE), EE IR ERIEEID M Tj AIHEEMERE) (Dual Dirac Model, DIDD) D&, &
Jﬂﬁ?il'ijj (EEE¢%§§U?4EDHXES$ZDW ) EE%?EE/\] TTX»UPW»DJDD EFD TTX-UPW-TJ %éﬁ%fio

8.3.5.7 Data Dependent Jitter

27X DD) FERUBHARBIHE N NS, (EBXER DD DALUBRIERAERN, F2% ™A PAD AUEXEEISH, TJLIE
WIS BASIEEXIMEXN S E, fia0, BE1L ™« EERMEFNEERIHI Compliance Test Pattern,

Figure 8-16 AR Tx £UE. IRERTIPFIEUERY POF ZIERXR. SEERXAIHHNENAEBN TR <Y
POF HIYESHENAVIKER G Z BRI ERE, YRR EBHNENEERN S BENE NIIEEMIRERITFIIER POF 2R,
PAEFFRIXLL POF IRENMEXAIRI NS EL.
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Data from Tx \\\\ I \\\\ \\\\ |

Data PDF M f\

DDy e DD2 — e DDJ3 — e

Recovered
Data Clock _— -

Figure 8-16 Relation Between Data Edge PDFs and Recovered Data Clock

8.3.5.8 Uncorrelated Total Jitter and Deterministic Jitter (Dual Dirac Model) (TTX-UTJ and TTX-UDJDD)

Uncorrelated Total Jitter (UTJ) F1 Uncorrelated Deterministic Jitter (Dual Dirac Model) (UDJDD) £3%185J CDR IRIRINEEA ARAY MK
SEUERTE. NS POF FifR DDI D EFFEE T Pattern FHTEIARY POF f&, ATLUESHABXAIEE, BIiE POF &4t
a9 Q U, BILIERTS Figure 8-17 FTRIEIZ R R, WFRLASE Tocun F Trcuoion « iER., FE Figure 8-17 H1, 5% PDF HH%
2R, BRH 1/RIWH 1/RIw EXAIIGFIZEATGERE.

= 1.0 Ul >
—11.0 Ul - Trx.upJ-op <—

i
1
1
1
'
1
'
1
1
'
]
1
1
1
1
1
1
1
1
1
i
1
1
1
|
1
'
ie
1
1
|

i o Tt

Data clock | SV Data clock

crossing 1.0 Ul crossing

— T1x-uTy
A-0821A

Figure 8-17 Derivation of Trx-.utsand Trx-upJop
8.3.5.9 Random Jitter (TTX-RJ) (informative)

BENLEIEN SEKEREUIRRIRIEITE R, ATLUBIT M Treun FUHZE Trcuoioo 3K Trew, FEEIGEHUE T (EREEMSHMEBIE
I, TIEFEBIERFL PLL HEERVEE,

8.3.5.10 Uncorrelated Total and Deterministic PWJ (TTX-UPW-TJ and TTX-UPW-DJDD)

FXZERIED (PWI, Pulse Width Jitter) TEMJIHERS 1.0 Ul BUZEELDG ERYGEIBRYMZ. Figure 8-18 1A T PWI RIENTITL, A
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TeBRHIMEL v RN UG L. AT ERIEEN pwW), EFTVIUER 1S X PWI B9RER, REENEEE—MIRIEES
KiEgFRNZOGEENRAREE. T8, —MN2aiEEMIAASHm—BTX.

PWI ERIEIA R LUBE 25 BEanARE, HFER MO ENRRSMESBENERR. XA E~4%—1 POF, I TFFTR.
Pattern FFAYE 1 Ul SERKDERSE 151 70 F/2 B SEUt poF EEREMIHE, 118 Pattern FEFEFNBEL VI HST 11 Ul
TIRRIPECEIOE, FREE NS POF iREN NE B PAECFIE, FHEMLIEEETEL Ul POF FIBEL UI PDF, &8
PDF 24RIE Ul POF IS EGFIBHZAEER. XBERXREEE, TEXA PWI AIRE POF NE S F/2 5i3/18 Ul Bz,

MNon jittered Mon jittered
edge edge
- - 1.0Ul >
Referenced to \: \ |
N R
data clock R &\&\

eicter i N\
\

- PWW : i-‘

Py POF

TR T TR,

Figure 8-18 PWJ Relative to Consecutive Edges 1 Ul Apart
AILLKEE N ERIEILI AR ERIELE) POF 519 Q-scale (1EE I Figure 8-19) , MARBTLALAZEUT Trcun 1 Trcuoioo FIA S H

Trxuew-n A0 Trcupw-oiop » TV T, PDF AJBEAEXIIRAY, MBERSNEBAIEESE Riw, FATEREHESS,

- 1.0 Ul >

—>  Trx.upw-DJDD  <—

1
|
I
|
1
1
|
|
|
1
1
1
|
I
|
|
1
1
|
|
|
1
|

4+
1

<— 1 Ul - Trx.upw-1)/2 —><——— Trxupp-ty —————>
A-0823A

Figure 8-19 Definition of Trx.upw-pJpp and Trx.upw-1s Data Rate Dependent Transmitter Parameters
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8.3.6

R ZEIERES I EEN T 2.5 GT/s #15.0 GT/s B9%lE)
UTJ, PWI-DDJF1 PWI-TI EEA—NEE, EItL, BRLEELAR DD) B

HBRIAE,

X3TF 5.0 GT/s, IRAITIRIARY DDj KBRERIELIERIS UTi. B2, F3T 5.0 GT/s AY[PCle-3.01fSLIEE T Rj, EILEAILL

Data Rate Dependent Parameters

N —!

A=,

INE

XITF 2.5 GT/s, BISRNMSEENFE, %S 5045 DDJ, UDIDD,

e, BFREEH0UDUT 28, ELE Tun 0
Treuooo REARIIEE. BEF, &8 UTiPW 98, EEVEERISENMEXIIEIEER PWI, B1F 1 Ul Bk INELSDE

A=

IR1S Trx-upiop

RIARRENE, 5B, XITF 5.0 GT/s BY[PCle-3.01ENX TR/ MNKHTEE, BRES 100%Dj, BILAMNFSE Trxuew-u FI Trx-upw-oi00 o

Table 8-6 Data Rate Dependent Transmitter Parameters

Syl Parameter | . 5GT/s | 50GT/s | 8.0GTs | 160GT/s | 32.0GT/s Units Notes

description

Ul (Tx) Unit Interval (min) (min) (min) (min) (min) Does not include

399.88 199.94 124.9625 @ 6248125  31.246875 SSC variations
(max) (max) (max) (max) (max) ps

400.12 200.06 125.0375 | 62.51875  31.253125

(300 PPM) (300 PPM) (300 PPM) | (300 PPM) = (100 PPM)

BWTx.PKG-PLLI Tx PLL (min) (min) (min) (min) (min) Second order PLL
bandwidth 1.5 8.0 0.5 0.5 0.5 jitter transfer
corresponding  (max) (max) (max) (max) (max) MHz  bounding
to PKGTY-PLL1 22.0 16.0 4,0 4,0 1.8 function. Notes 1,
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Symbol

Parameter

dsriptinn 2.5GT/s 5.0GT/s 8.0GT/s 16.0GT/s | 32.0GT/s Units Notes

BW1x.pKG-PLL2 Tx PLL N/A (min) (min) (min) N/A 2.5and 32.0 GT/s
bandwidth 5.0 0.5 0.5 specify only one
corresponding (max) (max) (max) MHz | combination of
to PKGTX-PLL2 16.0 5.0 5.0 PLL BW and jitter.

Notes 1,2, 9.

PKGTX.PLL1 Tx PLL peaking = (max) (max) (max) (max) (max) Second order PLL
corresponding | 3.0 3.0 2.0 2.0 2.0 jitter transfer
to dB bounding
BWTx-PKG-PLLL function. Notes 1,

2.

PKGTX-PLL2 Tx PLL peaking = N/A 1.0 (min) = (max) (max) N/A 2.5and 32.0 GT/s
corresponding 1.0 1.0 specify only one
to dB combination of
BWTY_PKG-PLL2 PLL BW and jitter.

Notes 1, 2,

Vrx-DIFF-PP Differential 800 800 800 800 800 As measured with
peak-peak Tx (max) (max) (max) (max) (max) compliance test
voltage swing | 1200 1200 1300 1300 1300 mVPP load. Defined as
for full swing 2x v -V
operation THDF  “THD:

Note 3.

VTX-DIFF-PP-LOW Differential (min) 400 (min) (min) (min) As measured with
peak-peak Tx 400 1200 400 400 400 compliance test
voltage swing (max) (max) (max) (max) mVPP load. Defined as
for low swing 1200 1300 1300 1300 2% V. -V
operation XD+ "TXD-

Note 3.

VTX-EIEOS-FS Minimum N/A N/A 250 (min) = 250 (min) | 250 (min) Note 4
voltage swing
during EIEOS mVPP
for full swing
signaling

VTX-EIEOS-RS Minimum N/A N/A 232 (min) | 232 (min) | 232 (min) Note 4
voltage swing
during EIEOS mVPP
for reduced
swing signaling

Ps21TX.ROOT-DEVICE Pseudo N/A N/A (max) (max) (max) Note 5.
package loss of 3.0 5.0 8.5
a device dB
containing root
ports

PS21Tx-NON-ROOT-DEVICE = Pseudo N/A N/A (max) (max) (max) Note 5.
package loss 3.0 3.0 37
for all devices dB

not containing
root ports
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Symbol Parameter |, c6Ts | 50GT/s | 80GTs | 160GT/s | 320GTs Units Notes
description
ILfitTX-ROOT-DEVICE Fitted insertion | N/A N/A N/A N/A (max) Note 8
. dB
loss at Nyquist 9.0
ILfitrx-non-rooT-DEVICE | Fitted insertion = N/A N/A N/A N/A (max) dB Note 8
loss at Nyquist 4.0
VIX-BOOST-FS Maximum N/A N/A 8.0 8.0 (min) | 8.0 (min) Nominal boost
nominal Tx beyond 8.0dB is
boost ratio for limited to
= dB
full swing guarantee that
ps217x limits are
satisfied.
VTX-BOOST-RS Maximum N/A N/A 2.5 ~2.5(min) = ~2.5 (min) Assumes +1.0 dB
nominal Tx tolerance from
. dB i
boost ratio for diagonal elements
reduced swing in Figure 8-9.
EQTX-COEFF-RES Tx coefficient N/A N/A 1/(min) 1/(min) 1/(min)
resolution 63 63 63 N/A
1/(max) 1/(max) 1/(max)
24 24 24
VTX-DE-RATIO-3.5dB Tx (min) (min) N/A N/A N/A
de-emphasis 25 2.5 dB
ratio for 2.5 (max) (max)
and 5.0 GT/s 4.5 4.5
VTX-DE-RATIO-6dB Tx N/A (min) N/A N/A N/A
de-emphasis 45 dB
ratio for 5.0 GT/ (max)
s 7.5
Trxuty Tx (max) (max) (max) (max) (max) psPP  See Section
uncorrelated 100 50 27.55 11.8 6.25 at 8.3.5.8 for details.
total jitter 102 Note9
TTX-UTJ-SRIS Tx (max) (max) (max) (max) (max) See Section
uncorrelated 100 66.51 33.83 15.85 7.15 ps PP 8.3.5.8 for details.
total jitter at
when testing 12
for the IR clock 10
mode with SSC
TTX-UDJDD Tx (max) (max) (max) (max) (max) See Section
uncorrelated Dj | 100 30 12 6.25 3.125 8.3.5.8 for details.
for ps PP
non-embedded
Refclk
TTX-UPW-TJ Total N/A (max) (max) (max) (max) ps PP See Section
uncorrelated 40 24 12.5 6.25 at 8.3.5.10 for details
pulse width 12
jitter 10
TTX-UPW-DJDD Deterministic N/A (max) (max) (max) (max) < PP See Section
DjDD 40 10 5 2.5 P 8.3.5.10 for details
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Symbol Parameter

e 2.5GT/s 5.0GT/s 8.0GT/s 16.0GT/s = 32.0GT/s Units Notes
description
uncorrelated
pulse width
jitter
TTX-RJ Tx Random N/A 1.4-3.6 1.17- 0.40 - 0.23-0.45 Informative
jitter 1.97 0.84 parameter only.
Range of Rj
psRMS | possible with zero
to maximum
allowed
T1x-upJop- Note 9
LTX-SKEW Lane-to-Lane (max) (max) (max) (max) (max) Between any two
Output Skew 2.5 2.0 1.5 1.25 1.25 ns Lanes withina
single Transmitter.
RLTX-DIFF Tx package See Figure 8-20 dB Note 6
plus die
differential
return loss
RLTX.CM Tx package See Figure 8-21 dB Note 6
plus die
common mode
return loss

Notes:

1. 92.5%032.0GT/s USCHIERET PLLBW FIEEMSE—AHS
FRIT ARER D SH < EHTE,

o MITHEEERR

2. TXPLLHERRT ERPLEHNS/NIRAEEZE, PLIBELRET EEIIHE, B

FERPIETERYE, PLLBW EXEEEIBERES-3dB XX Y=,

3. 2% Section 8.3.3.6 #[] Section 8.3.3.7 SXEUNEE 2.

:, 8T PLLBW HIBERIMMEES, LI

PLL B/W M\EFFIRY EE|

4. Vrxeeosrs 71 Vnceeosss TR SRS [(REHHTNE, FHEIEIIERIE. BIERFIEIE Full Swing F1 Reduced Swing 18z, &KiXZ3

JRE TS1 HAIEILA 8.0, 16.0 #1132.0 GT/s HIIREIBS LF(H, LUIBIRHRXLESE,

5. FERMMEERETNEIRE., TTHEL > $J%E/IKEIEE
8.0 GT/s TJ3EIEHY

6. DUTMANNEBEEREE, FEBH data +/data- B LU TFE 2 WS B 58 SME.
7. FRB3HIE 2.5 5.0G6Ts FISETEEETLES M,
8.  XLERRITSHER—RENIEIINSENL G X,

9.  XTFASIEF 32.0 GT/s Y PCle 5.0 1R, XITF 8.0 1 16.0 GT/s, AJLAGERE(FER 2 MHz {EJN BWix-pke-pir1 F1 BWixcpka-puz HIER/ME,

, ps21TX BJREATF 0 dB, 2.5 5.0 GT/s AYiE

B—EETT AR

FERIAY Trcun BRAMETE 8.0 GT/s BT/ 31.25 ps, 7£ 16.0 GT/s B A 12.5 ps,  Trxr HSBEITE 8.0 GT/s B4 1.4-2.2 ps, 7E 16.0 GT/s

B35 0.45-0.89 ps,  HZEISEFIAATLAIEIR(EA 1 B 10 MHz CDR & 28

8.3.7 Txand Rx Return Loss

Tx #0 Rx BIEIEIRFENEEREAER, BIEAERENENATLL, BIRIFEAINERES T Breakout Channel AIZRImIHE

KA Tx, SERTHRA0 CCRx,

HITHY,

FH B ZIE Breakout Channel XJ RL (Return Loss) FAISREAIEITEER, MMEEIRIRIES Tx 2 Rx 5 |HIHEREX, [EIEIRFERINIS2(E
A 50 RIBAISE B TAY. Figure 8-20 X T E 7 [EIFIRFERY pass/fail mask, ZEARFIHAIEIIIE 50 MHz £ 16.0 GHz AISIESE

EANENX.
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N N N N N
4 0 o o
0 & i o~ < © ©
Ed-A»E(- B»E(- Corore——D :;: E =
N :
*E !
(] (] ] []
6 [} [ ] L} [ ]
' ' .
Return ' | : ] |
Loss (dB)° [} H A:25,5.0, 8.0, 1§ .0 and 32.0 GT/s
PRUENE: B: 5.0, 8.0, 16.0 and 32.0 GT/s
' C: 8.0,16.0 and 32.0 GT/s
2 D: 16.0 and 32.0 GT/s
E: 32.0 Gt/s only
14
-16

0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16
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Figure 8-20 Tx, Rx Differential Return Loss Mask with 50 Ohm Reference
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Figure 8-21 Tx, Rx Common Mode Return Loss Mask with 50 Ohm Reference
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8.3.8 Transmitter PLL Bandwidth and Peaking

8.3.8.1 2.5GT/s and 5.0 GT/s Tx PLL Bandwidth and Peaking

NRIEZZFHEWESEEN T PLL o BeflIE(E, LUEXHMEBEIAREEIEF] COR Y Refclk Blzh821RE IR, 75 Common Refclk Rx
BIMIRIERGER, BN PLL BW FUEEPRFIA T LR ERIEIZERT Tx/Rx BIEIRER.

2.5 GT/s PLLAFIMEE M 3.0 CEM FSBEXAESEMILE, BH 7T 1.5 F 22 MHz B9 PLL e BE, 5 CEM (B ENXATEE
18R, CEM FLEHSBEERT 2.5 GT/s PLLAAHIEETE., B2, WTFESEMILE, WEENX T 0.01d8 = 3 dB HIEETE. B
PBEEIRE NRE—NEENTR, LIENEAEER, FHRF PLLIEBREEw. I EIEREERA.

795.0GT/s EX THHEGTAEE : IEE9 3 dB AY 8-16 MHz FIUEES 1 dB AY 5.0-16.0 MHz, IXfFEIR T A RATLUERIERIE(E PLL
RitSEEmRITZEE TE, 3IF 2.5GT/s, B4 PLL S eafll&ESEEISEN 1.5-22 MHz, I&{E4 0.01 &£ 3.0dB,

8.3.8.2 8.0 GT/s, 16.0 GT/s and 32.0 GT/s Tx PLL Bandwidth and Peaking

8.0 F1 16.0 GT/s B Tx #1 Rx PLL #5359 0.5-5 MHz (IE{E>5 1.0 dB) 8% 0.5-4 MHz (I&{E9 2.0dB) , 32.0 GT/s BY Tx I Rx PLL 58
790.5 & 1.8 MHz, I£{89 2.0 dB, 8.0 GT/s BY PLL BW SBEIAA(ET /9 5.0 GT/s 8} 2.5 GT/s FEXEMI PLL 555, LU/ DI BSSRAF 8L
72209 Refdlk BlshE, BRI NRLSE T 0.01dB HIERE, LIENFABIEERIRA,

8.3.8.3 Series Capacitors

PCI Express T (S FHEREXEE R EERTE Tx F Rx Z[TRM—1 DCIRIR, &H/VEARBESHEM 2.5 F1 5.0 GT/s fErl/N, MK
EEIEHEIEIN. BT 8.0GT/s, 16.0GT/s #132.0GT/s NI 7B, WESIF &ML DCERMNZL BN, HIE,
2.5 GT/s F1 5.0 GT/s (ESBANBITIX L KBRS MERE, BEBARRTRYNMEBIBIINT 2.5 GT/s 3% 5.0 GT/s (FSTEIRH A
5% (BlanEsieN) SRBAFIEMm,
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Data Rate Independent Tx Parameters

Table 8-7 Data Rate Independent Tx Parameters

P
Symbal arar{ne?er Value | Units Notes
Description
Vrx-Ac-cM-PP Tx AC peak-peak | (max) Over the 0.03-500 MHz range: no more than 100 mVPP at 5.0 GT/
common mode 150 mVPP | s, and no more than 50 mVPP at 8.0, 16.0, or 32.0 GT/s. Note 1.
voltage
VTx-pc-cm Tx DC peak-peak = (min) Total single-ended voltage a Tx can supply under any
common mode 0 y conditions with respect to ground. See also the ITx.sHorT. See
voltage (max) Note 2
3.6
VTX-CM-DC-ACTIVE-IDLE-DELTA = Absolute delta (min) |Vrx-cM-pc [during LO] - Vrx-cM-Idle-Dc [during Electrical Idle] | <
of DCCommon | 0 100 mV
Mode Voltage (max) mv
during LO and 100 Vrx-cm-nc = DClavg) Of | VTxeo+ + Vrx-0-| /2
Electrical Idle Vrx-cM-1dte-pe = DClavg) of | VTx-D+ + VTx-D- | /2 [Electrical Idle]
VTX-CM-DC-LINE-DELTA Absolute Delta | (min) |VTX-CM-DC-D+ [during LO] - VTX-CM-DC-D- [during Loj| < 25 mV
of DCCommon | 0 .
Mode Voltage (max) mV | Vrxcm-pe-p+ = DClavg) of | Vrx-p+ [during LO] |
t[;etween brand (23 Vrx-cm-pe-p- = DCavg) of | Vrx-p- [during LO] |
VIX-IDLE-DIFF-AC-p Electrical Idle (min) VTX-IDLE-DIFF-AC-p = |VTX-Idle-D+ - VTx-1dle-p-| < 20 mV. Voltage must
Differential Peak | 0 be band pass filtered to remove any DC component and HF
Output Voltage | (max) mV | noise. The bandpass is constructed from two first-order filters,
20 the high pass and low pass 3 dB bandwidths are 10 kHz and
1.25 GHz, respectively.
VTX-IDLE-DIFF-DC DC Electrical (min) VTXADLE-DIFF-DC = | VTX-Idle-D+ - VTi-Idle-D-| s 5 mV. Voltage must be
Idle Differential | 0 -~ low pass filtered to remove any AC component. The low pass
Output Voltage | (max) filter is first-order with a 3 dB bandwidth of 10 kHz.
5
VTX-RCV:-DETECT The amount of (max) iy The total amount of voltage change in a positive direction that a
voltage change | 600 Transmitter can apply to sense whether a low impedance
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Sympsl I rar_nefer Value Units Notes
Description

allowed during Receiver is present. Note: Receivers display substantially
Receiver differentimpedance for Viy <0 vs Viy > 0.
detection

TTX.IDLE-MIN Minimum time 20 (min) The time a Tx must spend in Electrical Idle before transitioning
spentin ns to another state
Electrical Idle

TTX-IDLE-SET-TO-IDLE Maximum time | (max) After sending the required number of EIOSs, the Transmitter
to transitiontoa 8 must meet all Electrical Idle specifications within this time. This
valid Electrical ns is measured from the end of the last Ul of the last EIOS to the
Idle after Transmitter in Electrical Idle.
sending an EIOS

TTX-IDLE-TO-DIFF-DATA Maximum time (max) Maximum time to transition to valid diff signaling after leaving
to transition to 8 Electrical Idle. This is considered a debounce time to the Tx.
valid diff

. . ns

signaling after
leaving
Electrical Idle

TCROSSLINK Crosslink (max) ms This random timeout helps resolve potential conflicts in the
random timeout = 1.0 crosslink configuration.

Crx AC Coupling (min) All Transmitters shall be AC coupled. The AC coupling is
Capacitor 176 nF required either within the media or within the transmitting

(max) component itself.
265

ZTX-DIFF-DC DC differential (max) o Low impedance defined during signaling. The minimum value is
Tx impedance 120 bounded by RLTx-pIFF.

ITX-SHORT Tx short circuit (max) ma Tx short circuit current. Note 2
current 20

Notes:

1. 1EiR8 de-embedding i breakout channel FIIEIST FE TP1 AEME Vicacewer, LESEUNIERIRE CM, MEEMIRES CM

1B, XNTEMEERR,

data rate/2 A9-3 dB =& N BT LPF,

2. Irx-srort A0 Vixocom FUAE I AIXES AT LA=4E RIS KEBIR/EBIERR Y, RItEN TSR VIR ISRINE R NG,

8.4

8.4.1

Receiver Specifications

Receiver Stressed Eye Specification

PrEE e R ERELBIS EII/EROE(SIE (Calibration Channel) ERIEARFH TN, iZEER{ITF LR EETERINR
MBI FRURGES M, W e iFesnIm A E X IRERIIRE], XITF 2.5 GT/s F0 5.0 GT/s, L30T Rx 5B, XIF 8.0 GT/s,
16.0 GT/s #1 32.0 GT/s, XZE3ITNFA T behavioral Rx equalization 5 Rx ¥R PAD FHY(ES,

8.4.1.1 Breakout and Replica Channels

¥R Rx DUT IUSEfRNIE @0 XEBRinhIEMIERES, MRS Rx 2F 22 Rx 95 |f, W15 puT 2IRERIEIE, B
SRS D ZEENBR SIS EEERNEIAGEE, FiILULLIIE ouT 51 EEIMANES. Rx D EEREIAMEEIERE
157 850ZF 571 42,5080, FHEMBEN(RIFEL B HEFATCEA, BTE, UKD ZEEFEIASERER BRI
= 100 ZHZEH ] 50 BIS &,
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f£ Figure 8-22 1, FETP2 AMMRENMR, (ESRERIINEEE, BTMHRERREHFE—MUERE, —BEDRERE, &
SiREPMEINZ] DUT L, 1R, TP1-TP2 i¥ZE 75 SR DUT SIS BIRIFEEM, MNMiERE T HEEIA/ o 308EE

(Rx PEBRIN) SEBIRAMBENIRABTRIPFEIFRBITIE, WARERSE] TP1AY AC F0 DC IRFBIRENE, BEWRLAEMSNE
R, U0 Figure 8-22 P/, £ TP3 AMRUE TIESAEREH Vecunen (EDEBEEIR) 0 Tx 19, —L(ESKERERBRHTH
JrofE, FESEINXERERRE TP1 R SEIRE. REMN TP3 FHRAIRE T AR MUERIEIRFE.

Testiaqard Add Behavioral
TFY Repli Rx Package,
1" cﬁ;’n'ﬁg. TP2 Rx Eg, and CDR

Pattern @_
Generator @

C(E
C\EN

Combiner

@
(B ——@|

Calibration

Channel #1 174

OH—H®

TP5

Breakout
Channel

TP2P

—- Stressed

Eye

Signal @_
Generator @

TP6
Refclk

C(E]

OH—H®
OH____ H®

>

Rx DUT

BER

Calibration
Channel #2

A-0826B
Figure 8-22 Rx Testboard Topology for 16.0 and 32.0 GT/s

8.4.1.2 Calibration Channel Insertion Loss Characteristics

RIEEERIE MSIETE PCle SHFHIEIRIERR Y — N EBBENEDBARIE, FRHET —IERZERABREEIMNE IS
B5E. WTEMEEERR, BIMYSIAHMER L REIRE B MUEESERFEEE, [RTYIEEE (PcB kL, B4, 7
X, NRMBERFRAEZR) LU, TReEIEMSI0 (B0, TRISIKES) £hLIL, 4 Figure 8-22 fix, REEEFER
B1F ILIEN TP3 [GRYPTE YIRS,
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Figure 8-23 Example Calibration Channel IL Mask Excluding Rx Package for 8.0 GT/s

TREIERMIENRRIAI MR REN TIREEE LR, NMelE 7 MaaIskm@Xis, RHREEE
PREIRIES, LMEZEEERKEENNPEZNE S| NI,

Table 8-8 Calibration Channel IL Limits

IL FE(E

Data Rate FLow-iL-MIN Frow-iL-MAX FHIGH-IL-MIN FHIGH-IL-MAX
2.5GT/s 4.5dB @ 1GHz 5.0dB@ 1GHz 4.7dB @ 1.25 GHz 5.2dB @ 1.25 GHz
5.0 GT/s 45dB @ 1GHz 5.0dB @ 1 GHz 10.0dB @ 2.5 GHz 11.0dB @ 2.5 GHz
8.0 GT/s 5dB @ 1GHz 8dB @ 1GHz 20dB @ 4 GHz 22 dB @ 4 GHz
16.0 GT/s Root Port 4.2dB @ 1GHz 52dB@ 1GHz 22.5dB @ 8 GHz 23.5dB @ 8 GHz
16.0 GT/s Non-Root Port 42dB @ 1GHz 5.2dB @ 1GHz 24.5dB @ 8 GHz 25.5dB @ 8 GHz
32.0 GT/s Root Port 3.2dB @ 1 GHz 42dB @ 1GHz 26.5dB @ 16 GHz 27.5dB @ 16 GHz
Data Rate FLOW-1L-MIN FrLow-iL-mAx FHIGH-IL-MIN FHIGH-IL-MAX
32.0 GT/s Non-Root Port 39dB @ 1GHz 49dB@1GHz 31.5dB @ 16 GHz 32.5dB @ 16 GHz

Notes:

« Calibration channel plus Rx package is 28 dB nominally (informative) for 16.0 GT/s.

« Calibration channel plus Rx package is 36 dB nominally (informative) for 32.0 GT/s.

« Different reference packages are defined for devices containing Root Ports and all other device types at 16.0 GT/s and

32.0GT/s.

« Itis recommended that some validation be done with shorter channels at 16.0 GT/s and 32.0 GT/s.

« For32.0 GT/s a material at least as good as a Megtron-6 class material with loss of approximately 1.0 dB/inch at 16 GHz at

typical room conditions must be used.
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