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AT EBET D EXC //7/1/72/7 =27 AAvTFEZNLTC2EEOE Yy hA N —LEERTDHEIICA LTI A
T—=yary V—ImSLET, FLEMOE Y b AU =412, PCle BfE 7 vy 7 2l 20882 a 7 4K a
Lr—ygy 7L— A@ﬁainiﬁo:y74¥;v—yayﬁ\?N4xsmmvpy—#yxﬁ%%én\mmuyyﬁ
TIT 47N DT, 100ms B A IR T ENTEET, D%, PCle t=a AL —vay/ary 7 4F¥al—Tg
VIVAT A TOREARNEITENTODLREIC, BODTARA R a7 4 Falb—varyPuo—REREd, 20 2E&EeE Y
ARU—ALTlH, By AN =DM 7 Ty a TRAAREHTEET, K42 TSN,

PROM Step 1:
Load PCle
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Architecture-based

\ Device
Step 2:

Load Rest of
the Device

PCle
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4 : Tandem PROM Z#{EHT % A%

Tandem PCle YV = —3 =3 (%, TandemPROM 77 / u Y — L3 E 20D, PCle Vo 7% ML THE2EME Yy AR —4%
n—RKT&ET,

BUTLTA4—ILE TyTT—F

ST ARG 2T AT 4=V K 7y 7 7 — kT, Tandem PROM 7213 Tandem PCle & fii ] L THRANZT /3 A A
a7 4 Xal—aryTEXFET, SRAAR A7 4 FXal—2al5Ew8TH, 2—PF—|TIPCle Vo 72N L THLWLFA
A AREREDHX 70— R @R TEFES, ZDLE PCle V720 L CHRERFITFTV A 20— &1, ZOHEIT
T4 —=NVEK T T T —EPBUERV AT AT A NEHENTT, 72, EEHAT AN 7 RE HILOT AL R A A— /0)
— R BMEIZRDT-NNCPC E2HT T 7T — b THZ Ex2IFERWVIEHRICLAENTYT, K5E2BML TN,

EUFA T 4=V T v 75—k TlE, &0 17— K< Tandem PROM £ 7= 1% Tandem PCle DWW A9 B0 28R TX
T4, PO —R%ETH, PCle S22 L TEEOHLWeY vy 72— K TEX £, ZOEEEOFEMIL. [UltraScale
Architecture Gen3 Integrated Block for PCI Express LogiCORE IP /i, % 1 K ] (PG156) # &ML T2 &
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Step 2:
Remainder of Device

Loaded via PCle Link;
One or Many
Reconfigurations 8 UltraScale
a | Architecture-based
Device
( Step 1:
Small Bitstream
for Integrated Block
for PCle
PROM
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K5: 82 T L IT4—ILE 7y TTF—rDY—)L 70—

NI AT AREDEHDT—2 AFZFIL

UltraScale 7 —%7 7 F v T34 AD PCle A7 vy 713, BUETHIZH 2T XTOT a s I<wT )V T /84 A ~X—Z PCle
IV a—varOofTELEWVWAL—Ty PEREZREL FT, b0 YV a—ar AT, a—Y— (L F—
Tx2AADTLP BT T A AL P ENTIRETZEINDILERSY £, DFD, TLP DK TEIZZ, 7—F A ¥ —T =
A AL OOy B LIMEFETEEFEAL, ROy 7 AT LFET, RO TLP Za 7 bt LT TE A,

T—H L— ks OBEINIES T, WEFT— % NAHEML £9, Gend x8 BL U Gen3 x16 T A TiEbl2E v h T—H /%R
DUENRDT0, N7y bDOANTRALEFAIL T, BT —% A 7V ZHIRT 5 Z ENRARIZRY £7,

T—H ARTRATERWY YV a—vavid, 7—F ARV —AMICX vy v 7RAEL T, 2ENRT—% 20— %K
TEEDHZ LY £, UltraScale 7 /3 A Ad, 22—V — A F—T = A ATy hEANT RILIEDHHE (LSO
npﬁ%TTékﬂﬁ_\Huanxﬁ#47»(%@npﬁ%%ﬁé)%&étw‘mwn7m%ki4yv—k?%¢
TEET, ZOKRIZ. BRI AL L— N 2ERTHBEMRET 7V r—2 a U THEICHEETY, HEiliEcs LIE L8,
TIALENTAATy EPRELTZT 7Y r— a AE b Sz AXI-Stream A v X — T = A ADF T a DT T4 A
MERREZFIATEET, K6ZSRLTIEZEN,

<o L L] LSS L L L L L

| | | | |
- * BEAT1l - - — 71— — BEAT2 ——T___H BEAT 3 I"' - * BEAT4 = -

|
1 | | | 1
m_axis_rc_tdata[31:0] - COMPL 1XCOMPL 1 \ \ COMPL 1 X COMPL 1X X COMPL 3
m_axis_rc_tdata[63:32] - COMPL 1 X COMPL 1 \ \ COMPL 1 COMPL 3
m_axis_rc_tdata[95:64] COMPL 1 X COMPL 1 \ \ COMPL 1 COMPL 3
Il 1 1 1
m_axis_rc_tdata[127:96] COMPL 1 X COMPL 1 \ \ COMPL 1 COMPL 3
m_axis_rc_tdata[159:128] - COMPL 1 X COMPL 1 \ \ COMPL 1 X COMPL 2 COMPL 4
T 1 1 1 1
m_axis_rc_tdata[191:160] - COMPL 1 X COMPL 1 \ \ COMPL 1 X COMPL 2 COMPL 4
m_axis_rc_tdata[223:192] - COMPL 1 X COMPL 1 \ \ COMPL 1 X COMPL 2 COMPL 4
m_axis_rc_tdata[255:224] - COMPL 1 X COMPL 1 \ \ COMPL 1 X COMPL 2 _
I 1 1 1 1 1 ]
m_axis_rc_tvalid ! ! , ! \ \ ! ! ! ! ! !
| | | | | | |
T T T T T T
m_axis_cc_tready | \ | \ \ | | / | | |
1 1 1 1
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Ny b AR T RADIENCH, UltraScale 7—3% 7 7 F ¥ T84 R, 7Py FEID Y TARF—2HodES N Z2—
P—HIEHL, RATYRI)URATYR 57 4w 7 E2EHITHN LSBT HH LW T o —Hlifl7R 8 Dy 2T LAeROMERE
i ESEDOWENDH Y T,

SAHHLERDZ T EE

—REVR L AT LDFAH L a2 TV =2 a CDRAYS AR THD 645 b L0 KERFAHLER TLP 2 3%ET 55412
KT REFHE LWL R T D12, BEOa TV —2 a VRORTIEFICE LR ary T ) —ra v ofnwed, @E, &t
FILEEENDIFHAHLERO X 72 HL. ZhonZ 72 Ahansar 7)) —vary ERAEL TEHTAVNERDH Y %
T, IBI, arFIV—var AALT U N REOTT—RULERTIVLERDH Y £9,

2 7EHIE AR LEREZEETD (FEV 70T a— -0 T =X E2RETDI) A AZ YT DMA TV A 0 E
TRERE L 720 F, T OOBEEIL. REENDIFHAH LERDZ S EEBRL, FO%, ZELIZaryF ) —arlinbns
T HBETHZ ETHRIL £, UltraScale /3 A4 ADPCle Y U =2—3 g 2%k, TOXTERL T a VEEEND D=0,
DMA OF A VEHRIEFIZT TSR Y £,

RIVFI7o0v3y

PCle YV a—valii, s VF 77003 ary TNRARELTEECTEET, ZOHA. 1 2OT 34 ZANICH HEEREEEI.
12DOPCl AV E—T7 A AEIFLET, EHEICTZINENEEOPCle 2 7 4 Falb—vay ~y X —ZEfNH DT
W, RAKN VAT LI T M T 2T7061%, FHEENRENEFNDOPCle ) v 7 FIZHHMEBIO PCle T34 AD L HITRZFT,
THUTE ST, TNRNAARTAN—[AEE L1 OOR T AN—ZERT DT T, TNE{ N —F Uy = THEHRICERTE
72, BT AN—OBREOBHENIETFIC IR0 4, K728 TLEE N,

CPU
Windows
0O/S
GE Driver GE Driver XAUI Driver XAUI Driver
A
PCI Express

v 1 Physical Link

Programmable Device Bus 1

Config Space

Config Space

Config Space

Config Space

GE
Function 0

GE
Function 1

XAUI
Function 2

XAUI
Function 3
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R7:RIVFI7o0232 TFTINAR

UltraScale 3 X O UltraScale+ 5 /3 A A 121%, N F N 2 [l L4 [HOMEMEFENH D . PCle A7 0y JNIZT R CTA 7Y
AV hERTWET,

WP464 (v1.0) 2015 £ 6 B 30 H japan.xilinx.com S— FINyDiEE



http://japan.xilinx.com
http://japan.xilinx.com/about/feedback.html?docType=White_Papers&docId=WP464&Title=UltraScale%20%26%2312450%3B%26%2312540%3B%26%2312461%3B%26%2312486%3B%26%2312463%3B%26%2312481%3B%26%2312515%3B%20%26%2312487%3B%26%2312496%3B%26%2312452%3B%26%2312473%3B%26%2312398%3B%20PCI%20Express%20%28WP464%29&releaseVersion=1.0&docPage=9

& XILINX. UltraScale 7 —XT % F ¥ T/34 XD PCl Express

SR-I0OV (Single Root I/0 Virtualization)

UltraScale /3 A D PCle FIftA 7 v v 7 12id, K 2 O MBEREEE & 6 [HORAREERE R SN T £97, UltraScale+ 5 /3
A ATIE, ZOMENS HIZIES ., &K 4 HOMBEERE L 252 (8 OIAEBERE 2 i 2 TV £,

SR-IOV iZ, SR-IOV ZH# R —K LARVMRAS AT ATEL DY 7 b7 =27 R_RFAT 4 LT, 7 b—h (CPUH T %
T L) ETEITENDEET AL (0S) B0 FNRA AT VHATELEIICLET, wLF T 7073 gy TALANEY
HEEREHICENO a7 4 X a b —va VEMERUET 2 HE S FERIZ, SR-IOV & 110 TNA AT 78 A HKF L —
T AT AT NERERE (a7 X a2 b — 3 B AT ETHREL T, LR T, AR A
V=T 4T VAT AIENEND N0 TARAAREY B THENTHDEDE IR ET,

SR-IOV VR — T 57X 7 X =N LRED /0 32 K& M ESE2 2 ERFEH S TV ET,SRIOV (T, = & —
TIARNITHE (T —4 B =) ITRIALSBEAEN TWAET Tl BEHHSCA ML —Y 2y FU—F UV HHICHHE
HAENED THET, K 8EBML TSN,

Intel CPU
Windows Windows Linux Linux
|
/ /
Virtual Machine Manager (VMM)
& & /’
Programmgble Device y ] /
/ PCle / PCle J
Virtual Virtual Virtual
Function Function Function
Physical Function Physical Function
Ethernet FCoE
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K 8:SR-IOVIREa T4 F¥aL—L 3 M

EILcAY MSIXT—T )L

MSI-X %]V A Z %, MSI (Message Signal Interrupts) & Eb_TEIZ 2 SOEBMNMERH Y £3, 1 SHIZ. PR—FShB%EV AL
Ry =B MSI TIERETHDDIZHL T MIS-X TIX 2048 HTHDH Z LTI, 2 2HIEL, MSI-X BV IALNR T Z—8,
T=T MIEDNTNWD R DG ~BETELZ L TT,

UltraScale FPGA Tld, =—H¥—n7ns I~7 1 uyy 72 HHL CTMSI-X 7—7 LV EBRB LI OEHT 5 Z £ T, MSI-X
A7 Y A hLET, UltraScale+ 7/3A AT, PCle AA7T vy JIZMSI-X T—T Ve A>T Y A M54 T v a
URHY . MEENHFLINTNDE D, 22—V =TTy TR Y Va—vartia) T,

7KV R T5— L7R— b (AER) & & U End-to-End CRC (ECRC)

T RN A T — LAR—] (AER) IX,PCle "—RA VAT ATAHEL DT — XA T2 I LITHN S DEL THIET 247 v =
UHHETY, AER BEZNOHEE . PCle N— R ¥ A7 A Tid 3 fi$H (Fatal, Non-Fatal, Correctable) O =7 —LEHE I N EH
oo BE, TT—DDOEEMICEE I LI, SO —ERTIEHOREREBL LN TEEEA, AERKEELR
LT HmE, VAT L YT Y 2T RREET T —OWfERIRKZHW T & H720 BEHERWRE/R = T — 2k L TEEHE 7 1
TAEZFITLET,
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& XILINX

UltraScale 35 X O UltraScale+ 7 /3 A ® PCle Fi#t&~7 v v 7 TiX, =2 —%—34 72 3 > T End-to-End CRC (ECRC) #§HE% &
L 72HEI1Z, AEIMICECRC F = v 7 B X OARMBETINE T, =T —EREHET 272D OKR— N BEDRD,
ECRC =J —RMHEND L7737 N7 —FENFET, ECRCF =y 7 BIWEROuY v 7%, 22— —DFHF A 1A
VAT HRNELIH D FHA,

AER B X TNECRC I%, &M/ &S A2 ERT 577U r—2ar THEASHET, 2o ORI, —Raiciizesd/

Bhfs, SRATEG AR, BE. BIUOA ML —UREomiGEs A0 b THERIRTWET,

T by ORE

7 b2 Z#EETIE, Mutex X spin-lock 72 & O— ¢RI [FHIE 7 U 25 4 7 & 10 N2 E (2 OBA 1T PCle) ([CE S L T,
CATAEREL L AT LR ESEE L EAME L3 OOHLNTLP A 7 &2EML £+, ZOfRET, FuFa—
Polarva—v—2EEELHOOH Y AT A (M CPU v AT L7 L) THMTY. ZOMIEDRG L7 55 MZERIT,
aynaty TN —RNy T T8I —v gy THX S Z—NTT, UltraScale 38 X O UltraScale+ /3 A A TiL, 7 b
Iy VBEEFERICT AP LTOET,

= A B O N L, [ — Lo
SEEEPCle 7T ) r—S 3 & a[EEICT S HEEE

UltraScale 7 —%7 7 F ¥ ® PCle it &7 v v 71213, LV BV AT AMEEEZ ATREIC T 2 720 OBEREN G TN TV ET,
FIESL TSN,

5% 3: PCle BEBE (T/V 1 R3l)

UltraScale

UltraScale+

W

256ty h arFYV—vagry A H—
T2 A ATOT—H AT R

52y s AU F—T A ABIDY
256y aryFl—vary A4 —
T2 A ATOT—H AKT KL

EPERET Y A T IR s T 4
SO EMERE AXI4-Streaming A 2 X —
Tz AR

R 32 E DO RAFRD FE A H U Bkt
THEN A DR T EH R

K 256 fH O RME D FEAH L Ekiz
XTBE N A DF T IEERERE

AXIl4-Streaming - > ¥ — 7 = 4 A T®D
NYTF 4 TaTFsvay

16KB =7 Y — 3 Ny 7 7 ZEfH]

K256 a7V — g cxkind b
KB 2V —rg v Ny 7 7 25

TRTCONE NNy 77 AEY D ECCT
gy r7vay

ENLVRAVDSIVFT 70 arB
L OVSR-IOV (2 fE oWy EERE. 6 1H DR
TERgRE

ELVRALDOILVF T 77 arB
L OV SR-I0V (4 fH o WEskE. 252 f# o
IRABRERE

ThIvIBER T Y Iy

EL kA D MSI-X T—T )L

7 KL AZEHY—E R (ATS)

TPH (TLP Processing Hints) #fE

ZAF /3 AIZ81F 5 RO (Relaxed Ordering)
FAR—h

T DD EE e

SR-IOV R°7 b v 7 H{EDIEMNITE | UltraScale 3 & Y UltraScale+ 773 A 1%, i ® PCI Express Base Specification TE A &
NIECN ZZHY AR —F L TCWET, ZhbHE T, 7 ry J TEHESN R —F ST 5720, 2—F ="M AT 248 EH

VR VA

o JEEX Y 7 4 —/LR (Extended Tag Field) DAz

e WHTT— LAR—Fh
o A7 a L HEED ASPM

T B OFSEEDFEEAMIL, [UItraScale Architecture Gen3 Integrated Block for PCI Express LogiCORE IP $5t 4 1 F | (PG156 : HEEN .

HAGHEM) 2B TS0,

WP464 (v1.0) 2015 £ 6 A 30 B

japan.xilinx.com

41— RINYDIE(E



http://japan.xilinx.com/cgi-bin/docs/ipdoc?c=pcie3_ultrascale;v=latest;d=pg156-ultrascale-pcie-gen3.pdf
http://japan.xilinx.com/cgi-bin/docs/ipdoc?c=pcie3_ultrascale;v=latest;d=j_pg156-ultrascale-pcie-gen3.pdf
http://japan.xilinx.com/cgi-bin/docs/ipdoc?c=pcie3_ultrascale;v=latest;d=j_pg156-ultrascale-pcie-gen3.pdf
http://japan.xilinx.com
http://japan.xilinx.com/about/feedback.html?docType=White_Papers&docId=WP464&Title=UltraScale%20%26%2312450%3B%26%2312540%3B%26%2312461%3B%26%2312486%3B%26%2312463%3B%26%2312481%3B%26%2312515%3B%20%26%2312487%3B%26%2312496%3B%26%2312452%3B%26%2312473%3B%26%2312398%3B%20PCI%20Express%20%28WP464%29&releaseVersion=1.0&docPage=11

& XILINX. UltraScale 7 —XT % F ¥ T/34 XD PCl Express

FED

UltraScale 7—%7 7 F v TN AD PCle A7 vy 71, ¥4V 7 A TANA R 77 I VICBITDH 4 o PCle
Va—2grTY, TRNETOMMRERBRIZESNT, AV v 7 RIF s F=T 0 TAL ZEFITRBENRLT L, &b
FEREEE ., e MREZ IRt CEZ 2 PCle YV a— a VAR L LT, BE{bENZT—FT 7 F ¥ LILEEDOH 5 AXI4
A H—axy Mk T, UltraScale 35 & T8 UltraScale+ 7 7 S VI CHEGFET A v 2 — AL ZIZHAHB L UOBITT D 2
LN HRETCT, PCle Gen3 )3 X TN Gend, x16 U > ZMig, /X7~ b AN T KV BLOSR-IOV 72 K OREAEHT A Z Lick -
T, O TRVWL L OFIRNE &V AT AEREZ EBTEXET, SO, YUV IRy 7 =T V=L 7a—LtZ—4F v |
V77V ATHA U EZRHATDZET.PCle A7 ay VERBIIHAZ<ARTEDL LIy . 7TV r—vav %
HHIE CHBICHRATE 3,

Z DD TEHR

PG194 - [AXI Bridge for PCI Express Gen3 Subsystem 544 A K ]

YU —2A /—1] -UltraScale FPGA Gen3 Integrated Block for PCI Express

Y J—A /—1 - AXI Bridge for PCI Express Gen3
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WDOFEIZ, ZOXEOLTIBREEZ L ET,
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DISCLAIMER

The information disclosed to you hereunder (the “Materials™) is provided solely for the selection and use of Xilinx products.To the maximum
extent permitted by applicable law:(1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES
OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable
(whether in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of any
action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility of the
same.Xilinx assumes no obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or to product
specifications.You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent.Certain products are
subject to the terms and conditions of Xilinx’s limited warranty, please refer to Xilinx’s Terms of Sale which can be viewed at
http://www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support terms contained in a license issued to you by
Xilinx.Xilinx products are not designed or intended to be fail-safe or for use in any application requiring fail-safe performance; you assume
sole risk and liability for use of Xilinx products in such critical applications, please refer to Xilinx’s Terms of Sale which can be viewed at
http://www.xilinx.com/ legal.htm#tos.

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING
FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO:(l) THE DEPLOYMENT OF AIRBAGS, (1) CONTROL OF
AVEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE
IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE
OPERATOR, OR (I1I) USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY.CUSTOMER ASSUMES THE SOLE RISK
AND LIABILITY OF ANY USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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