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TLP UK P HiRiC I E ST N LLUI_ RX_SRC_DSC_N, & 5 FiiR.
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XAPP869_05_081607
F 5: TEAHhaERE = B R B
I, @ik LLUI_ RX_SRC _DSC N, w#irETEirinBiE TL FmevEE. RN
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s XXX KK > ==== === ==

H1H2 H3D1 D2D3 D4D5 D6D7 D8XX
ti_rx_sof n —o—o - e — =

L
tli_rx_eof_n I_,_ ____________
li_rx_ srcrdy N —— e e e
t y —| |_
ti_rx valid n ¢ 0 X > — e _
lui_rx.sof N — — — — — (e —
L
D1D2 D3D4 D5D6 D7D8
llui_rx_datd — — = = e e e —— — _QOOO_
llui_rx_eof N — — - e e —
_rx_eof_| I_,_
llui_rx_srcrdy N — — — e e e e e e — — _l |_
UL IX_reM = e e e e e e e e e e e — @_
7: BTt B O R
EWrimad B a4t 5 i

s R P AT US4 LLUIL RX_DST _DSC_N . 72 ~—/E#B Context IP #1438
ISR AR S5 R hiit & LLUI_ RX_EOF N, ¥} BEd A EtEiESHES. 551

& 8.
llui_rx_dst_dsc_n |_|
llui_rx_eof_n |_|
llui_rx_src_rdy_n Ii
XAPP869_08_091307
/& 8: LLUI_RX_DST_DSC_N T
B ahth i

FIA BN, FLERSRIBIE S E IR ISR R AT R E R I R R BB B PR E

XERE x8 IRITRETTE x1. x2 T x4 EEEPRE, M x4 RITREBTE x1 H x2 X P%E, B
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XAPP869 (v1.0) 2007 4 10 B WWW.BDTM%%/XILINX 10


http://www.xilinx.com/cn

HEHER S XILINX®

B =R FIF PCI Express i@1+H08 B s A A&k T AT 5522 A PO AR A SRR F1 2858 43 21 35 250 MHzZ 0
2.5 Gb/s.

E N inm B ERE SRR, UEHTSMIEEES TL EHEE. A x8 Wit M7
250 MHz g9Rt$h TIEST TLl, A gedEiseirs., W F x1. x2. x4 @BEE, TLI ATLE 125
MHz BB E TiE1T.

WHF x1. x2. x4 B8, kEEIFITESE 125 MHz B9 USRCLK TiEfT TLI; *F x8 BL &, M
=7 250 MHz #9 USRCLK Ti&1T TLI. R—Ri$h (USRCLK) S1EAMILESIRE. ARPEE
TE12{tH USRCLK TiE{TAH$ERE .

ZERRITEELE, BRPEFERA—D 100 MHz IES S E R, L BURYTE UCF 1§E 5 B ¢
HWAE GTP B4R AR

®itse sl TR BB RN BN IR — MR SE BB TIR AR . A SRR A R B NI T SR FA F A AL
BT B R EIE.
Wi R A T IEEHE, AT hAHEERS F PR A M SR NI Z MIZERE. T
RoHBTILEIRRIE, FEZ LT MEUIEA SRR EIZM Y . 155 HE 9.

Data Data
Control : Control : Frame |ERROR_COUNT
il (— —"
Generator
USRCLK
Design Design
(Slave) (Master)
USRCLK
ERROR_COUNT Frame Data Data Frame
Checker N\ : Generator
Controls Controls
RST_N ‘ ‘ RST_N

REFCLK REFCLK
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®itH RS 10 BR TS £8 G B FEHM.
readme
Src

(Encrypted source code for Context IP and Config IP modules)

pcie_wrapper_files

(Endpoint block wrapper files source code - pcie_clocking.v,
pcie_reset_logic.v, pcie_gt_wrapper, etc.)

ucf
(UCF for ML523/ML505 boards with various lane widths)

example_design
(Example design source code - frame_gen.v and frame_check.v)

simulation
(Testbench for simulation - connectivity sample_tb.v)

scripts
(Perl script for design generation - make_connectivity.pl)

XAPP869_10_091907

10: it BREH

B 11 BERTIRITERRRITEREN (BXEFERER, BSH “£R0%IT") . ERETE
BRI

readme

src
(Encrypted source code for Context IP and Config IP modules)

pcie_wrapper_files

(Endpoint block wrapper files source code - pcie_clocking.v,
pcie_reset_logic.v, pcie_gt_wrapper, etc.)

ucf
(UCF for ML523/ML505 boards with various lane widths)

example_design

connectivity_sample_master.v, connectivity sample_slave.v
(Top-level files demonstrating example design usage)

connectivity_master.v, connectivity_slave.v
(Top-level wrapper files for design)

(Example design source code - frame_gen.v and frame_check.v)

simulation

sim.do (Simulation do file)

connectivity_master.v, connectivity_slave.v
(Post-synthesis functional simulation netlist)

(Testbench for simulation - connectivity_sample_tb.v)

scripts

master

(connectivity_master.ngc for user to interface his LL application OR
connectivity sample_master.bit for example design)

slave
(connectivity_slave.ngc for user to interface his LL application OR
connectivity sample_slave.bit for example design)

11: RITERGIR T EREH
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& gt WITEX G RUMBZE AR TR, EMHSERMENIETH (GImpiEk, S602

. GT HE%E) RMEARKBHITRIMN. RITHEME perl HASRIBEZENSEARR
ERMEGERME. perl MIARERAZNTHR (ERERERAPREN ISE RHRE
Xilinx IR &) -
xilperl make connectivity.pl -design option=2 -lanes=2 -board=ML523 -
example -ps

W RITHED. BEREFSHABETGSTEOBA.
perl BIAS:

e design option: WEA 1K, WSHSIEERRSEHRA MPS EIREHN 512 F17,
XS =4 Block RAM FiF PCI Express MY I Z &, LA EIRE HE. 8EH
2 B, BT MPS ®E A 1024 F15, FHERA<) Block RAM. ttS#HMEINEIRE
1.

e lanes: SHAFEFZITHBERE. RIFHEAD 1. 2. 418, LSHHBIAEER
BHh4.

e board: WEHAFIEZEATIINAMBRFR. RIFAEIRA ML505 (X32# x1) #0
ML523 (LA BEERS) . BIMEIRSE X ML523 ).

e example: Iti)382 AT A ChipScope Pro £ #issRaMIB&ITSEBIE K LLdE R, FRAFM
WARHEERRM . SERBALIER: — MR F IR, S— 1M MHETFMAER.

o device: WSHATHWRSEMH. BIAEIREAN XC5VLX110T-1-FF1136  (XfF ML523 )
#0 XC5VLX50T-1-FF1136  (3F ML505) .

o es/ps: WYIRBATRFETREMAK (ES) SRRASE~RMHF. ES IFEHMUTUT
IEH) XC5VLX110T 25 R #tHY: 7£ UCF &t x EMBBEEIRER GTP &,

E43) ES IRABIARE GTP L& ES AR ERHECIZERIT, APYHS X HFE GTP i
ENEMEM pcie gt _wrapper.v X1, FEFRBERSERIHRER
pcie gt wrapper.v X. BERITUTEE:

1. {ER{E/ CORE Generator™ %44 (IP) 24 A9 LogiCORE™ IP Endpoint Block Wrapper for
PCI Express %5 €1 £ 577 GTP {Z & #1575 449111

2. {FAEMMIP A8 pcie gt wrapper.v X

3. ¥TH make connectivity.pl BIA&, HEL=E “$gt wrapper” HIEEAXHRIZREN
AIE4E KA pcie gt wrapper.v 3. W&, ZHASFEFARPRED
pcie gt wrapper {4

4. MU NTERIFIEER, FHEM UCF LURMUERM GTP (L&, SITHAFE R KT,

MREFE, APALUHRPE 1-4 FFmik, MAT PCI Express & itHim S8R £ 5 P IREUR

B pcie gt wrapper.v X (LMEZE GTP BHSER A TAES~SHEHS) , HEFEZ0HmIE

SR HEMTAY gt wrapper 3014

R PERTLUMER AT PCl Express & itk SRR 5% PV S LB EFMAHpRR, mMIEERE
pcie wrapper files XHEPREBIEI. Ak, AP LI make connectivity.pl
P 7 rp BB X 4 SCF BT ER R

g, BARPAEREHEXHRHETSEIE.

WMRIEH -example W, SERLEEREATLEERZITME

(connectivity master.ngc #ll connectivity slave.ngc): scripts BEHH
master Ml slave XHEM. HTHEERPRAHER, LTS HTRERIEH T B 2
X, XHEAPHA connectivity master.v # connectivity slave.v, fF
e%xample_design XHRA. BRATLMERXBA Y, FrGHENAERZ R AR
i O .
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Ite5h, EE3F ML505 (XC5VLX50T-1-FF1136 884> #1 ML523 (XC5VLX110T-1-FF1136
2= HIRET UCF.

perl BIAERIAE RS R EETE Verilog X,
BiE(THE, YHERE simulation HERHIREH Modelsim (v6.1e) IMEIEITUUTHEA:

vsim -do sim.do &

HEFIHE *6ME7 BRT EENMNBRIHNAERHE.
XL BT XC5VLX110T 2544H9 ML523 #rF XC5VLX50T 254469 ML505 #R ik 4Tlist
Z6: T FEFAE

BEHE FEFEFHE LUT/FIFO MEFFEFAE LUT/FIFO
1 589/656 551/661
2 591/691 553/728
4 596/761 558/862
8 608/901 569/1130

7 7: BERIEHNFRFIAE

BERE FEHFEFHE LUT/FIFO MEFREFIAE LUT/FIFO
1 672/831 636/837
2 674/866 638/904
4 679/936 643/1038
8 716/1074 680/1304

Wit AR E R R
e T PCI Express ®itBIEM IR AER (Fix—)
e PLL (8iH—1
e Block RAM
o FFEIHET 1, 8im 34
o FFIRIHER 2, §iF6 4
o Virtex-5 4 HBINE FIFO
¢« HIFHEIAN
- 24, Kk 512x72 (FIFO36_72)
- 14, Kk 512x 36 (FIFO18_36)
o EE (1-84), EFBURATAPEEMBIENE
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TERE
TEHE BEFAESBRERE

1R2EBRTHERVNAESESBEREZBNXR. MEBEREEN, ZRHASNHEEM.

Resource Usage vs. Lane Width

620
610
590 >—
> 580 - -
©
[2]
o 570
'5 /
I 560 ‘_—_—__________r—_________———*"
550 —— LUT_Master [ |
540 —=— LUT_Slave
FF_Master
530 FF_Slave —
520 T I !
1 2 4 8
Lane Width
A 12: BRAAESBEERE
=
Fi 8 5K/

1200

- 1000

- 800

600

- 400

- 200

0

abesn (44) doj4-dij4

XAPP869_12_091307

13 R T A Block RAM Bf &Rt £ L1ER  (8B/10B LLERRIN) Sk (LAFFs

NEBLD) ZBEHRFR.

EFRRITET 1 B ERRAERE MPSEE A 512 =75, X£18 =1 Block RAM FF PCI
EXDress iR R BB e, BRI EIRE S, B RIHEDR 2 2% MPS i8&h 1024
FY, XEFEHAA Block RAM.

FHEEREH MHERRFRE

HITHR R

MFIRHEB 1, EMKNKTHET 512 FHHAPMEBSREEEE 1.62 Go/s WEESR

tE.

XFIZITIED 2, EAX/NKFHETF 1024 715
mE. FRIFERT, KA 512FF

A PInE SRt EiRIE 1.74 Gb/s IEER
B AT R it Ei@IE 1.72 Gb/s BRI E.
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Throughput vs. Frame Size against Block RAM
25

2.0 —

P——

1.5 —

1.0

—— Calculated
0.5 —=—  Observed with 3 Block RAM
Observed with 6 Block RAM

Throughput in Gb/s per Lane

0 I I I
128 512 1024 2048

Frame Size in Bytes XAPP869_09_091307

13: HEHESWK/N

%S EIITAIE Xilinx PSy_ E3E], Mk
http://www.xilinx.com/cn/bvdocs/appnotes/xapp869.zip

22 itRR T ERAT PCl Express & itRYEE pifm s &R LI HERE MBI E R 5%
ATENEEESEHETREEARAIEE RS EEZRAAE, ZRIHERTENERIKS
Bk (giE—1) .

ERineERPHANE S E IR HRARIRELE, AMARRSEMEETREYE. %i&
HERHELBEIERE (4600 LUT) ST FPGA FBIHEXFNELHIBEE.

#IA PCl Express il F BB S EThAE, RIAAER L BERRE TIERMEIRIHERRIRNT
e T 1E.

ZIRITRI A FEO & 64 LR HERE RmiE DR EA . 122 E R IFEIM AR b ik
ERAFME, BN ‘BT . BEEBEIEEM, FEMNASEEEEMN.

i

(=3

UG197, (A F PCI Express i2i1H9 Virtex-5 £ i s 1R H/H 17532 )
UG196, (Virtex-5 RocketlO GTP 4% 22/ 15/ )

UG350, (/FF PCI Express iZ3149 Virtex-5 LogiCORE i s #5/5 F175 &)
UG190, (Virtex-5 fHF#5%)

SP006, (Z#isE#EIME v2.0)

ARl R A
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http://www.xilinx.com/cn/products/design_resources/conn_central/locallink_member/sp006.pdf

N ®
&Ik &7 XILINX
BiTmse TR AR S EIEIT R £ :

BEA ES f&iTi A
10/04/07 1.0 Xilinx ¥R
Notice of Xilinx is disclosing this Application Note to you “AS-IS” with no warranty of any kind. This Application Note
Disclaimer is one possible implementation of this feature, application, or standard, and is subject to change without

further notice from Xilinx. You are responsible for obtaining any rights you may require in connection with
your use or implementation of this Application Note. XILINX MAKES NO REPRESENTATIONS OR
WARRANTIES, WHETHER EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING,
WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY, NONINFRINGEMENT, OR
FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL XILINX BE LIABLE FOR ANY LOSS
OF DATA, LOST PROFITS, OR FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR INDIRECT
DAMAGES ARISING FROM YOUR USE OF THIS APPLICATION NOTE.
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