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ZOF 2—RITTIE, ISim N—R7 =7 HH 2 —varzEHL T —Y %y T3
AL B FETTHOICNERTFIEE 5 2O®Ia S5 ORLET, FIEIZNEHRICETL
TLIZE,

ZOF 2a—hRIT T ROEBZ ar hOERENLTWET,

1.

CORE Generator™ > —/ L C Virtex®-5 Embedded Tri-mode Ethernet MAC Wrapper %
LT, Virtex-5 A —% %k MAC ¥> 7V FHA AR LET,

A=Y Ry MAC To/8= ok Tty Ve R 5T AR F EERLET,

B AR LRI T 7 AN EAVER LT, o7V FH A @ [Sim Tl AR — A 1/0
W~y 7T AR — R ELET,

N=RU =T R 2 — 2 ar BETTE TN T DT AR F o R
ANLET,

S —/7h FPGA R —RZa B a—&— |28k L, ISim V3ol —ar a2 ITLET,

Virtex-5 TURTYR f—H Ryt MAC Z L5347 41—HRubk FS5T09v DL
UG819 (v13.3) 2011 &£ 11 A 11 H http://japan.xilinx.com 5




—kU7 L

& XILINXe

M=

ZOF 2—RIT VT, ISim N—R Y =T il Iab — a2 LT, Virtex®-5 FPGA
T RF YR AT —R A=V RV MAC 2N TDET7AT A=V R " 774900 %% %
F¥L,HDL ON—RFRU =TI Z5E) TAMU TR Y I F SNz 7y e LB 35
FiEEBHLET,

A —H 2y b5 FPGA 7 VA %R T B, A —H F>h MAC (Machine Access
Control), ¥ /L FFXHE vk k7o —3— MGT) (f—H Ry bk MAC & PHY DAL Z—T =
AAZ SGMIL 2 T 2858). BEOA—H v PHY 2 & e T VA 2RERFET 5D
EREETT, (kI Y7 by =T TT A 2R E L Iab—ar 350, N—RU=T T
FHA L 2R EEITLTOVEL, TR TCEY I 2T To3al—ar 35 5B RO
2 OO TERNTT,

FHPA L R TR AL TED
FANRLFEFTFFAL BT CH BRI TS

A—HF vk MAC, MGT, BLW PHY M85 T 27 AN FHERL, BLEM R Ia —
varEEERTLOIZREE -0 BE X MGT BI O PHY DIzl —ar Tl
EHAEZAXY LI MGT BEOPHY O Ial—3iar 2R iA%y S T32 10 0E 1,

THA LT N— R =T TIEITTHLEINOOMBILEESIVET D, 7 A2 O MK
TL. A=K7 TOT AU FOREBLOE T TEHETT,

ISim O IaL—2ar T, THAO—H a2 N—RT =7 TEITL, EODOEH a7
"= T7 TIalb—aryTEET, XX, A — Ry h MAC, MGT, 3L PHY Z/~—
Ry =7 CTERITTDHE, INOEEMICET MV TE, vIalb—Tarvz@mlIic T
T, TAMUTFBIOT FANCEENDL v Ty b REORBEFOT TV r—3a
v aYy ik, 7*% REE, T3y 7 TEAHINTY TR 2T Ty ab—rar T 5048035
DET, IROKNZ, A—W vk Ry ML O TP AL 245E LT, 1Sim ~N—Ro =7 #is
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24

ZOF a—RNTNVEFETTHUI. ROV TN 2T BLON—RY =7 BT,

ISE® Design Suite

Virtex-5 ML506 ZFAti = k
FTHW AL 77 AV : rdf0127 live_emac_tutorial.zip

IR JTAG #A— 7 A EfFHLT MLE06 23 B a—2 — |28k T5HFET.
[ML505/ML506/ML507 ZFikR 7T 7 4 —2b 2—% — H AR ] (UG347) 2R TLEE

W, ZDOF 2—RI TV TlE, A—P %y PHY ED A Z—T = A A2 SGMIL & — R Z1{#
LET, ROBITTRT I, MLE06 R —R D /8— J22 J23. BL W J24 2 EL
SGMIL #F 74/ +®D PHY AL #—T7 =2 A AL RN TLEEN,

ML506 ) PHY /28 —JxA( R E—K x>/ —

SGMII to copper; no clock

20 ©®

=0 ©®®

ra (1O O

J56

J22 By 2 L3IV R — AR E
J23 B 2 L 3 IV R— B E

J24 « Uy —72L

Fa—k)7IL D74l

I7AIN

&t B4

full_compile.bat

fuse I~ R TA LB FHL TAN—Ry =T HiH a2 —TarHIiZ
FWA BTN A LT B Windows Ny F T AL

full_compile.sh

Fuse I~ R AV B L TN—RFU =7 B 21— ar A
FHA L EREEICTL AT 5 Linux =)L ZAZY 7|

incr_compile.bat

fuse AR FA L BERL TN—FU =T i 2L —ar AT
AN F oA TV A BT 231 )T 5 Windows 7Sy F 77 AL

incr_compile.sh

fuse AR FA L TN—FRu =T i Ial —ar Al
FANR FZe A TV A BT 734 )V 5 Linux /b A7V 7k

ipcore_dir

Virtex—5 Embedded Tri-Mode Ethernet MAC Wrapper ¥ X FIFO
27 %5 T CORE Generator™ OF (L 27K

init.tcl

ISim Ciab—Tara b8 DHAZ L v Ialb—a
vavwl R 7y AL

iseconfig

ISE a7 4FXalb—ay 77AAVEEGTeT (L IR

Virtex-5 TURTYR f—H Ryt MAC Z L5347 41—HRubk FS5T09v DL
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T7AIL 5B
run_isim.bat ISim ¥ 2= — a8 32 Windows /NvF 77 AL
run_isim.sh ISim ¥Iab—var & #) 35 Linux &=V AZY 7k
simple_arp.v ARP (Address Response Protocol) ZRIZISE T D70 2ok
A=A
vbemac_hwcosim.ucf IN—RU T B I2L —ar OB AZ LK 77 A0,
vbemac_top Y 2—/LDEDR—FEHE /O (2~ 7T, ED
R—FeT AN FCTHIIT 20 ZEELET,
v5emac_ml50x.gise ISE 7’mny=/k 7741
v5emac_ml50x.xise ZOF2—hMNTNLHDISE 7adsk
vbemac_tb.prj PEEP O NN—R =7 i Ial —ay R—K R —K 77 AL
vbemac_tb.v Niryh ravy Y e A AX Y T— N b BT AR F
vbemac_top.v A —H %> MAC =17, ingress FIFO. egress FIFO, BL UV 7wk
HR FIFO AV AR Y 2= T 5Ty /88—
vbemac_tb.wcfg NAZ Lo T 4 ¥ al—ay 77 AL
_Xmsgs Ay — TrA )NV EETeT (L IR
SRR . Ta—NTAEBRGT DRI, TRXTOT —% T7ANVEEET (L 7RMIZat —
L\i‘jﬂo
A1—HRIEDRE
HEEDOA =V X IR BHLGENL, A=Y Ry bh R—b R ETHLERHYET, FEMIL,
[ —HFy s R—bFORE 1 ZZRLTITZIN,
Fa—kr)F7IL

ZOF 2a—RTNTIE, ISim N—R7 =T H#H 2L —Tar AL T —Y 2y T
A FITTHDICMBERTFNEE 5 DD I a IS ORUET, FIEIZIERICEITL
TLIEE,

ZOF2—hRNIT T RO arhBERENTOWET,

1.

CORE Generator™ > —/ L C Virtex®-5 Embedded Tri-mode Ethernet MAC Wrapper %

EFL T, Virtex=5 A —H% R~ MAC o7 FHFAEERLET,

A =B R MAC T/ 3=k Taty e/ AU RT T AN T EERLET,
HAE DRI T 7 ANEAERR LT, o7 0 T A2 @ 1Sim T 2R —hEAEB 1/0

(v 7T HR—PFRELET,

ANLET,

N=RU =T 2 —ar B BT T TN T DOT AN F TR

2 —7 v FPGA AR —R&I VB a—F— |2k L, ISim a2l —2 a2 L{TLET,

Virtex-5 TURTYR £ —HRyk MAC EN L3547 41—HRybk bST0v oD NE
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F|lE 1 : CORE Generator TOTH A DERK

Virtex®-5 FPGA 1Z1%, =2 XTF R hAE—R 4 —H vk MAC (EMAC) 7y 3 & £
THBY, A=V X Ybh PHY AL F—T 2 A AL DM CHEE A 2 —T oA AARHEL £9,
CORE Generator™ > —/ L Virtex—5 Embedded Tri-Mode Ethernet MAC Wrapper % i -4~
HE A=Y F Y b MAC 7y /a2 f{BEIcar 74X 2l —3a TEFEd, 2OF 2—h T/ T
X, CORE Generator ¥ —/ /L CAR L=V 7V TH A &L, Virtex-5 FPGA ML506
FEM A FTEMET D ISim N—R V=7 s Iz —ay TAMUTFEERLET,

FEE: ZOF2a—RITNICE ENDX L, Virtex-5 Embedded Tri-Mode Ethernet MAC

Wrapper v1.8 DD T, ZH LA D/ X— 3Tl CORE Generator GUL BN D54
BHVES,

1. ISE® Project Navigator Z & &L F7,

2. [File] — [New Project] Z27 Vw27 L. New Project Wizard ZBiZx£9, 7o =74
(vbemac_ml50x) EERIET 4L 27 M AZ AL T [Next] #7Vv7LFET,

T J—r—

s Bew Project Wizard

|
Create MNew Project |
Specthy project iocaton and trpe. |
Enter & name, locations, and comment fior the project
Hgme: e _rrl S
lecabion: oW Tistowriale E therraed o Serues_ il
ek Directory: | CriTutorisls | themetiy Sema_miSi
Descrption:

Select ghe type of top-ewsl source for the project

[oprdeed source type:

o =

[ mereinho | | et | Cancel

3. [Project Settings] ~X—C. [Family] {Z [Virtex5]. [Device] {2 [XC5VSX50T] (ML506
R —R® Virtex-5 7 /XA &), [Package] |Z [FF1136], [Speed] (& [-1] ZEIRL £,
[Simulator] (Z [ISim]. [Preferred Language] {Z [VHDL] Z3#R L £, [Next] 27Uy 7L
T [Project Summary] ~X—3"C [Finish] Z27Vy 7L, 7’0y =/ O1ERkE5E T LET,

Virtex-5 TURTYR f—H Ryt MAC Z L5347 41—HRubk FS5T09v DL
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ST £ XILINX.
Project Settings
Soeay devor and propect prope tes,
Select the device and desion fow for the project
|PlupﬂwNm Ve
Product Catemry |
Device XCEE0T x
Package |FF1136 -
Speed Irl -
e
Top-Level Scurce Type DL -
Syntheses Tool 5T (VHDL Verilog) el
Simulstos ﬁnmﬁg] -
Prefesred Lanquage VHDL -
Property Specification in Project File | Store all values -
Manual Compile Order [l
VHDL Source dnatysis Standard | VHOL-33 =
Enable Message Filtering B I
4. [Project] — [New Source] %27V 2L New Source Wizard B F7,
5. [IP (CORE Generator & Architecture Wizard)] Z24R L . [File name] {Zvbemac | & A JJ
LT [Next] #7Y> 27 L9,
[Eie name:
=
Logation:
| st hemetivsemac_misnpeore de | [
¥] #d 1o progect
6. IPUARDERDOWT D Z T 935 [Virtex-5 Embedded Tri-Mode Ethernet MAC
Wrapper] ®/3— g0 1.8 £21XF N EEIRLET,
[View By Function] — {Communications & Networking]
[View By Name] — [Embedded Tri-Mode Ethernet MAC Wrapper version 1.8]
[Next] 27U, IROF AT T Ry AT [Finish] 27> 7L %3,
Virtex-5 TUNT YR 1 —H vk MAC ENLIz54T A —H Ryt FS5T4vODNE
10

http://japan.xilinx.com UG819 (v13.3) 2011 &£ 11 A 11 H




& XILINX Fa—rJTFIL

Select IP

Crease Conegen or drchisecture Wizard IP Core,

Hame = Verson AMH Status o
& [ Communicetion & Metworking |ﬂ
2 B Bhemet [
L -
&[5 Retworking
4 Virtex-5 Embedded Tri-Mode Ethernet MAC Wrapper 1.7 Production
T Virbex-$ Embedded Tri-Mode Ethernet MAC Weapper 1.7 Production  ~
1] . = | '
i [ e ]
2] M 1P versons [7] oy 1P compatise with chosen part

7. Virtex-5 Embedded Tri-Mode Ethernet MAC Wrapper =7 @ GUI 2BV 7= 5, [Host
Type] T [Nonel] #4212 L£7, [Enable EMAC 0] Z4 > 1ZL. [Enable EMAC 1] 24~
WZLET, Next] #27V> 7L ET,

Pombe &% g
S pachieE Virtex-5 Embedded Tri-Mode
| s Ethernet MAC Wrapper 17
& w&mmm ]
Shankd lberfaces
3 Host interface configuration.
Haat Type DCR-specfic options.
The host interface type is shared betwéen the DR Bae Address (EMAL 0] ]
b EMACS.
S DCR Basa Address (EMAC 1] ]
© Host
= Hone
Enabie EMACS
¥ Enable EMAC D
] Enable EMAC 1
Mote that the provided demaonstration testbench will oversrite 8 subset of the emac configurations: defined
|mhmmammwmnwﬂmrfvmmmmww
in the Sarted Guids,
. e, 7| [nmbent] [ <woc [ rageneld [beaz ] {onerme ] (gl ] (e, ]

8. [Phy Interface] % [SGMII] (2% E L. [Speed] T [1000 Mbps] A4 12L %7, [MDIO]

F vl R I AIAT7OFEFIZLET, Next] Z7Vv7LE T,

Virtex=5 TURTYR f—H vk MAC ZNLI=S54T 41— Rk FST09v o DI
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& XILINXe

Yiew  Dotuments
IF Symibaol

T =~ |

= -
| e Virtex-5 Embedded Tri-Mode
PR R Ethernet MAC Wrapper 05
Bl iy TRl T 5
& EMAC 0 Configuration
Py ectace: T - |
Speed Client Side Data Widkth
b & eha |@m data chent inberfa.
& 1000 Mbps
) 10/100 Mbps Fi
Global Buffer Usiow Managemint Data
Dphions buffer
:“::::'m o Enable Management Data
Byt Py ) v
SGME Capabilites

& 10/100/1000 Mbv's [no dock coastrants requined)

10071000 Mbs OR 10/ 100/ 1000 kby's (dock constrants reguined)

7| [oatashent] [emoen_| Pogezor3 [ twax | [ Generate | [ comeel | [ twp |

[Flow Control Configuration], [Transmitter Configuration]. [Receiver Configuration]. 35 X&
® [Address Filter Configuration] IZ, & 7 A /VRREDEEIZIZLE T, [Generate] &7
UL CaraEmlLEd,

T =~ |

Yiew  Dotuments
IF Symibaol

5 X

- yac e Virtex-5 Embedded Tri-Mode
Ethernet MAC Wrapper 05
e EMAC 0 Configuration
Flow Control Configuration
=1 T Flow Contred Enable
[ FRacener Configurntion
il IranEmMETer SENNGE Fritial feckver SHENGS
TX Aot RO Racsat
7] In‘band FCS Ensble [ bband FCS Enable
7] TX Erable 0 B Enabie
_| VAN Enable VLAN Enable
Hak-Duphes Enatdy Ha¥ Duplex Enabla
] PG Adjust Enable | R Disatda Langth
Addoass Filbh ConfgurBisn
Intal Address Filer setlings.
| Address Fiter Enable
umkcost Fause MAC adoress (AR B8] feeT o @ e
;7| [atastens) [C<tock |rogeaota | nes > | [Ganarame | [ concel | [ ey |

¥ 88 : Ethernet MAC Wrapper =2 7 RN AE k=, o7 v SHF A0
pcore_dir/vhemac/example_design 12 A% At S 4L TV 5 Locallink ¥ 7 €Y =2 — /L
vbemac_locallink Zf FHL £,

ZDF 2—h TN TIEY TV TP A vhemac_example_design A IIFE AT, 5
FALEBZRDEDIZ 2 HEILET,

plugin_ism T AN F2FHL Cay /ATy T2l —a ENDT A ER45Y

N=RT =T I2—ar B LT FPGA TV —J0 =0 7885
FHA Sy

12
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Fa—r)T7IL

10.

11.

ARy MABEE Y 20—/ (X 1Sim TY a2l —ard&ih, T3y T OBRICT A & 584
WAL TEL IOl BHEATIIRKE A TELIOICLET, A —P kv F MAC B
FO'MGT X FPGA ET7V—F0 =7 & ML506 AR —R DA A — Ry s PHY
FoT A B—=T 2 AASEET, ZHUITED, A —H Ry MAC TEEDA—H b
Bl DA —F Ry s Ny EZE TEET,

[Project] — [Add Source] Z27U>27 L %7, ipcore_dir/v5emac/example_design
TALIRICEIL£7,

ISE 70y =87 7A/VIZIR D HDL 77 A /L (v5_emac_example_design.vhd Z R
T _TDHDL Z77AV) ZBIMLET,

v5emac.v

vbemac_block.v
v5emac_locallink.v
client/address_swap_module_8.v
client/fifo/eth_fifo_8.v
client/fifo/rx_client_fifo_8.v
client/fifo/tx_client_fifo_8.v
physical/gtp_dual_1000X.v
physical/rocketio_wrapper_gtp.v
physical/rocketio_wrapper_gtp_tile.v
physical/rx_elastic_buffer.v

Locallink -f % —7 = A Tl&. LocalLink FIFO 2371y RAAL LI VER 5y D IE
FHI NNy T7 57— U THEREST 2D T, TP A% LocalLink A2 #—7 = ATHE|ITE
F4, 2770, o7 FHEAL D LocalLink FIFO 1Z KX &N 14> T/4<L L ISim THARL
SINTmTIalb—bh 7ay 7 TIEHIFEHEREL RV DT, LocalLink FIFO 242 3572,
ingress /X7y MBI egress /X7 v b BV IATeIERH] FIFO O XRT7E2BMLET,

[Project] — [New Source] #27U> 27 L . New Source Wizard Z Bl X %4, [IP (CORE
Generator & Architecture Wizard)] # &R L | [File name] {Z l'packet_fifo] & A JJLFET,
[Next] 27U 7 L%ET,

sl
ﬂ Mew Source Wizard

Select Source Type

Select sounce bype, fle name and its kecation,
[ BN File
&4 ChipScope Definfticn and Connection File
[ tnplementation Constiaints File
W P [CORE Generator B Architectune Wizasd])

BAERA File
¢ Schemstic P
Ln" User Document pe -
i.i‘ Werilog Medule packet_fif
:E‘ Werilog Test Foure
7!‘\! WHOL Medule
;' 'ngL tlhr:l:f Cr\Titonals Ethemet i Semac_mix iocore_dr
|#) VHDOL Package
g WHOL Test Banch
I Embedded Processor

Logaton:

o | A bo project

ere ik [t || conce

12. IP YARH S [Fifo Generator] M/3N—g 8.3 ZBINL F97, [Next] Z#27Uv 7L, IROK

A7ay Ry AT [Finish] #27Vv27LF9,

Virtex-5 TURTYR f—H Ryt MAC Z L5347 41—HRubk FS5T09v DL
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Select IP

Crease Conegen or drchieciure Wizard IP Core,

Hame = Wersion ANM Status License
= 7 Memories & Sorage Bements
2 [ AF0s

.s-_-..dmm- FIFQ
] AB 1P versons 7] oy 1P compatible with chosen part

13. FIFO Generator =7 ® GUI 238V /=5 [FIFO implementation] C [Independent Clocks
(RD_CLK, WR_CLK) Block RAM] #4112l %7, [Next] 27Uy 7L %7,

A — e e

Yeew  Documents
P Symibol LR s
| lglC Pt Fifo Generator -
Compunent N |padket o |
FIFD Implemantation
Choosa the FIFD implementation from oo of the following:
Supparted leatunes
Resd/Write Clock Domaies Hemory Type (1) (2} (3) (4) (5)
) Common Clotk (€L} Block RAM X X
o) Commnan Clik (CLK) Ditrbuted RAM X
) Cormenon Clock (CLK) Shift Register
) Comenon Clait (CLE) Bult-in FIFO ¥
@ Indoperdent Clocks (FD_CLE, WR_CLK) BlockRAM X X X
© Independent Cocks (RD_CLE, WR_CLK) Distrbuted RAM X
£ Independent Clocks (RD_CLK, WR_CLK) Built-in FIFO K%
{1} Nom-symmeric aspect rintias (dfferent read and write data widths)
(2) First-Veord Fedl-Through
| (3} Uses Built-in FIFD primitves
| {4) ECE support
{5} Dynamic Exvor Inpiction
Bl
o -~ | [nsment] <pet agators [ Mea> | [Ganarme | [ comcel | [ |

14. [Read Mode] T [First-Word Fall-Through] Z4 2L £, [Write Width] 3 X [Read
Width] % [10] {2, [Write Depth] % [16384] IZR ELF T, [Next] 27U 7L F T,

Virtex-5 TUNT YR 1 —H vk MAC ENLIz54T A —H Ryt FS5T4vODNE
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e — S m—

Yiow  Documents
P Symbol LES "R
| foglC P Fifo Generator -
Ruead Mode
& Siandard FIFD
) First-word Fall-Through
Euilt-in FIFD Opbions
WD The frequency relstionship of WR_CLK and RD_CLK MUST be
specified to generste the comed implementation.
Ao Rend Clock Fraquency (i) [ | Range: 1..1000
. wrne Clock Frequescy (Maiz] E_‘. Range: 1..1600

Ut Forn Poramaters
Wirkte Width 10 Range: 1,2,3._1024

wirne Depth 16354 =] Actusl write Depth: 16383

fead Width 10 [+

Fued Dupth [J8380 | Actusl Read Depth: 16383
Implementation Optcns

1] Enable ECC

1] use Embadded Registers in BRAM or FIFO (whén passitss)

Ftad Labency [From Rising Edge of Read Clock): 1

AT

ey

| [oataest] [cmax | ragazors [ wea> | [guoarwn | [ comal ][ 1o ]

¢ ) R

15. [Optional Flags]. [Handshaking Options]. 3T [Error Injection] X5 7 #/V Fe& E D FE

FICLET, [Next] 27Uy 7 LET,

o —aaa— aaaa————
Yiow  Documents
P Symbol 5 g
| foglC P Fifo Generator -
Optional Flags
] Almest Full Flag I Almeest Empty Flag.
Handshelong Opbons
Wiribe Furt Hendshalking
7] Wirite Acnowiedge Flag 1] Overfiow Flag
Write Acknowledge Overflow (\Wribe Error)
& Actve Hgh 1 hciiee High
Actrve Low Actve Low
Riad Port Haadshaling
7} vkl Flag 7] undesfiow Flag
vahid (Raad Acknovdedge) Undgrfiors (Raad Errer)
@ Actva Hgh @1 Artam High
Aty Low Actm Low'
Error Injection
Single Bit Ervor Injectan Doubly B Errer ljecicn
B
“ | [nsment) [ <hock | pogasote [ teas | [ guenarnse | [ gomeel | [ wep |

16. [Initialization] 33T [Programmable Flags] (X7 7 #/VEREDEFIZLE 9, [Next] 27

Uo7 LET,

Virtex-5 VAT YR f—HRyb MAC ENL=54T 41— Rvk S0 DUNIE
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Fa—k)T7 I
oo —a—— s e
Yiow Dotuments
mae =5 pgcirr Fifo Generator -
Inibakzation
4] Resat Fin ! Erable Reset Synchronization
Rirzet Type
Synchronous Redst
@ Asynchronous Reset
Ful Flags Restt Value 1 |=]
V] Use Dot Reset
ise Dout Resed Volie |1 )
Frogrammabin Flags
Programenable Full Type tio Programmable Full Threshold =
Full Threshold Assert Vialue W Bnnge: 4..1021
Full Threshold Negate Value  [TRRGIIN Songe: 3..1020
Prograerenable Empty Typs | Vo Programmable Bty Theashold El
gty Thrashold Asseet Valoa [EIIIIN Ronge: 21019
Errgty Thrashodd tiegate Value [T Ronge: 31020
P
- | [oetashen] (xmoa ] pogedore [_iwa> ] [Generase ] [ comeel ] [ o]
17. [Write Data Count] 33X " [Read Data Count] 412 [Write Data Count Width] 3
J O [Read Data Count Width] % [5] IZ5% EL£d, [Next] Z#7Vv 7L Fd,
oo —a—— s e
Yiew Dotuments
mae =5 pgcirr Fifo Generator -
Data Count Options
Use exira logic for more acourste Dabs Counts
ll!l;:lw'““ﬁ' i EHW'I.H
ﬁ'm-llnmcu-
! {Synchronized with Write CK)
Wirhe Dats Coust Width 14 | Range: 1..14
13 F80d Dots Count
(Synchronized With Read )
Read Daba Count Width 14 Range: 1..14
Simuation Options
171 Disable tming viciation on cross chock domain registers
= | [nsment) [ <hoak | Fagesors [ mea> |[Generse | [ comel | [ mel |
18. [Generate] #27V> 7L FIFO a7 =4 /L £7,
Virtex5 TUNT YR £ —HRyk MAC ENLI54T 41—HY Rk bST4v I DN
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Fa—rJT7IL

EEree———— .

Yiow  Documents
P Symibol LR wi
[ogiC FE Fifo Generator -
FIFD Generator Summany
Selected FFO Type
- Tocking Scheme: Independent Clocks: Memory Type: Block RAM
Model Generated | Bebavoral Model
ki Motes @ el i not cycke sccurabe. Use struchural medel for cycke socuracy.
Please nefer to FIFD Generator User Guide generated with the core
FIFO Csmensions
’ v { WWiribe Wicth ; 10 Reasd Wodth : 10
WA TR, EOURTIEN Wiite Dégith © 16383 Fnd Depth = 16340
| Block RAM resecrca(s] (18K BRAMs): 1
R Block R rescrerce(s) (36K BRAMs): 4
Additional Fentures
s Aot Full/Emgty Flags | Mot Selected | Mot Sebected
RO DGR COUNTTIS ogrammabile Full Empty Fags : Mot Selected | Mot Selected
Haadahaking : Mot Selected
Read Mods | Resst 2 ‘Standard FIFD | Asychronous:

Read Latency (From Bising Edge of Resd Clack): 1
Corsult Diotn Shaet for Performiacs/Resourcs impact of adh faature

| [aetashent] (Csma | rogesore | nen - | [enerase ] [Ccomeel ] [ o]

SERE . ZOF 2—RI TV TIL, egress FIFO (258270 3y b inbh gl b 1 Db A%E
lZDFH TX LocalLink First In First Out (FIFO) (2347 vy M EEESNDIIICLET, 20
HBHIDT= . egress FIFO O/ Mz =4 —F 55D FIFO ZBIMLET,

. [Project] — [New Source] Z27VU> 27 L . New Source Wizard % B & F 7, [IP (CORE
Generator & Architecture Wizard)] Z @4 L | [File name] (Z [ count_fifo | & A JILFE T,
[Next] 27V 7L %9,

==

Select Source Type

Select source type, fle name and its kecation.
15 Brana Fite

&= ChipScope Definttion and Connection File
[ Implementation Constraims File

B name:
[v) veritog Medide packet_ffo
¥ Werilog Test Fidure L ;

™ WHDL Library Ceutials Ethemetiy femac_mistwipoore dr | [,

9] i oo proect

(oo ][ oo ]

20. IP YARD 5 [Fifo Generator] /3 —g> 8.3 ZEIRL F4, [Next] 22V 7 1L IRODF

A7 al Ry AT [Finish] 27V 27U F 4,

Virtex=5 TURTYR f—H vk MAC ZNLI=S54T 41— Rk FST09v o DI
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& XILINXe

Select IP

Crease Conegen or drchieciure Wizard IP Core,

= 7 Memories & Sorage Bements
2 [ AF0s

1| Grly 1P compatible with thasen part

21. FIFO Generator 27 @ GUI 23BNz 5, [FIFO implementation] < [Independent Clocks
(RD_CLK, WR_CLK) Distributed RAM] Z4 2L Ed, [Next] 227U 27LET,

L’ =

| lglCiPE Fifo Generator -
Companent lare [COURLIND | |
FIFO Implemantation
Choose the FIFO implementation from ose of the folowing:
Supparted I eatunes
Read/Write Clock Domaies Memory Type (1) (2) (3) (4] (5)
) Coemenon Clock (LK) Block RAM X %
£ Coemenan Clodk (CLK) Distrbuted RAM X
) Comenen Clock (CLK) Shift Register
) Cammen Clock (CLK) Builtin FIFQ XXX
) Independent Clocks [FD_CLE, WR_CLK) Block RAM b e ] x
@ Indapendent Clocks (RD_CLX, WR_CLK) Distrbuted RAM X
) Independent Clacks (RD_CLE, WR_CLK) Built-in FIFD N
[1) Norv-symimetric aspect rotios (dfferent read and wrie data widths)
(2) First-Veord Fedl-Through
| [3) Uses Buit-in FIFD primitves
| {4) ECE support
{5} Dynamic Exvor Inpiction
| () v gt [ o) o] [ )

22. [Read Mode] T [First-Word Fall-Through] Z4 2L £, [Write Width] 3 X [Read
Width] % [1] {2, [Write Depth] % [32] (2R &L £d, [Next] 27Uy Z7LEd,

Virtex-5 TUATYR f—H Yk MAC ZNL1=547 1—HRvb FST70v oD MNIE
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A ——_  EEaaa—

T 2 LegiC JPE Fifo Generator =
Raad Modi
) Standard FIFQ

& First-Word Fol- Through

Buit-in FIFO Options

The frequency relstionship of WR_CLK and RD_CLK MUST be
spacified 1o girarate the CorTect Frglamantabon.

AL
5 ALUCT Read Clock Frequancy (MHz) i | Range: 1..1000
Write Clock Frequency [z} [ | Range: 1..1000
Data Pert Pasameters
werite width 1 Range: 1231024
BT Wit Depth 32 [ ] Actust wite Depth: 33
T Read Width [1 -
5 Aoad Dopth 50 | Actunl Read Dopth: 33
Implementation Options
Enable ECC

[ Use Embedded Regsters in BRAM or FIFO (when possible)

Fead Litency (From Rising Edge of Read Clock): 0

| <Bock |Fagezefs | ped> || Geeerote | [ goncel || pep |

i |

23. [Optional Flags], [Handshaking Options]. 3 XN [Error Injection] 137 7 4 /L R ED F
FIZLFET, [Next] Z27Uv 7L FET,

e = 2 = e -
Yew  Dorumants
P Symbol 5= o
| glC Pt Fifo Generator .
Optanal Fags
1] Aimast Full Flag T] Almast Empty Flag
Handshaieng Cpbons
Wirite Port Handshaking
1) Wirite Acknawdedge Flag 7| Overfiow Flag
write Acknowdedge Overflow (\Write Error)
& Actve Hgh @ Actve High
Aty Low Actrve Lo
Foeadl Port Handshaking
21 Vakd Flag 7] undesfiow Flag
Vaiid (Read Acknowiedge) Undarflow (Read Errer)
# Aciive High 1 Achae High
Activg Low Actye Lo
Eror Inpaction
Single Bit Ervor Secton Doubly Bit Ermer jecticn
i
= = | [asheet) [ <pok | ragesote [ bemr | [ Ganerste | [ comel | [ oy |

24. [Initialization] 3 & X [Programmable Flags] 135 7 /L hiR E D EEICLE£9, [Next] 27
Vo LET,

Virtex=5 TURTYR f—H vk MAC ZNLI=S54T 41— Rk FST09v o DI
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Fa—k)T7 I
Ao e
Yiew Dotuments
mae =5 pgcirr Fifo Generator -
Inibakzation
4] Resat Fin ! Erable Reset Synchronization
Rirzet Type
Synchronous Redst
@ Asynchronous Reset
Ful Flags Restt Value 1 |=]
V] Use Dot Reset
ise Dout Resed Volie |1 )
Frogrammabin Flags
Programenable Full Type tio Programmable Full Threshold =
Full Threshold Assert Vialue W Bnnge: 4..1021
Full Threshold Negate Vol [TRRGNNNN Range: 3..1020
Prograerenable Empty Typs | Vo Programmable Bty Theashold El
gty Thrashold Asseet Valoa [EIIIIN Ronge: 21019
Errgty Thrashodd tiegate Value [T Ronge: 31020
P
- | [oetashen] (xmoa ] pogedore [_iwa> ] [Generase ] [ comeel ] [ o]
25. [Write Data Count] 33X TN [Read Data Count] Z4 2121, [Write Data Count Width] 3
J O [Read Data Count Width] % [5] IZ5% EL£d, [Next] Z#7Vv 7L Fd,
Arm— = =
Yiew  Doruments
—aae =5 pgcirr Fifo Generator -
Data Count Options
17 Use exdra logic for more accurste Dats Counks
HFI;EIWMWW' . r;:ﬂm'l.)
ﬁ'm-llnmcu-
! {Synchronized with Write CK)
Virke Data Coust Width 5 | Range: 1.5
13 F80d Dots Count
(Synchronized With Read )
Reoad Data Coent Width 5 | Fange: 1.5
Simuation Options
171 Disable tming viciation on cross chock domain registers
P = | [nsment) [<moak |rogasore [ dear |[Gensrmte | [ Gomel || wep |
26. [Generate] #271U> 7L C FIFO a7 &£/ LE7,
Virtex5 TUNT YR £ —HRyk MAC ENLI54T 41—HY Rk bST4v I DN
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P Symibed &
| fogiC (P! Fifo Generator
FIFO Gonerator Sumenary
|| Selected FFO Type
Clocking Scheme: Independent Clocks Mamaory Type: Distributed RAM

&3

Sefected Simulation Model

Model Genersted ; Beharioral Model

Hobes : stnded i not Cycke acourate. Use structural medel for opche socurscy
Please nefer to FIFD Generator User Guide generated with the core

FIFO Dimensions

Wiiribe Wdsh - 1 Read Wish : 1

Wit Dégth & 33 Read Digth | 33

Additional Feotures

Aimogt FullEmgty Flags | Hot Selecied [ Mot Seected
Frogrammable Ful Empty Flags : Hot Selected [ Mot Selected
Dusts Count Dutputs © Sehected

Hanadghaking Mot Selacted

Faad Mods [ Reset : Standard FIFD J Asynchronous

Read Latency [From Rising Edge of Resd Clock): ©
Consclt Diptn Shewl for Performanc/Resow of impact of ebth lealure

=
&

| potasaat | [ <Bock |Pogesors | wea- | [Generste | [ comcel || beip

WIZ . v5_emac_locallink &3 =— /L ingress FIFO. egress FIFO., X egress /34w b
H R FIFO AV AR v =— T 5k B EY 2 —/ L vbemac_top ZiEIMLET,
ZDOF 2—hIT MTEEND5ERK LT vbemac_top.vhd  Zff f CE £,

27. [Project] — [Add Source] #7127, vbemac_top.vhd ZiBIMLET,

FIE2: TRAMUFOER

vbemac_top AL AXL A%y Faty NSRS VHDL 7 AU T £V a—
JbvBemac_tb.v  ZBMLEYT, ZOF 2—h T & EFND5EK LT vBemac_thy %
FHTEET,

[Project] — [Add Source] #7Vv 7 L%Ed, ZOF 2—h T /MIZE ENDH vbemac_tb.v 35
X simple_arpv  #iBILET,

FIE 3: hRAZLFNKT7AILDIERK
FHAVEQVIRTYTRHET )=S0 =2 TR H B
ZOFa—RNTNTEEROIL, THFAEZRD 2 OO EITIHENHIZETT,

Virtex®-5 T X5 R A —H Kk MAC 25 L CHMER A —H vk PHY &AL 2 —
T2 AARTDHIV—F0 = T8 55, 8 1/O Eomay ek, A—YRoh A X —
T2 ARINBIRT )V Jay g AV —RTEI{ELET,

[Sim Zf#i HLC HDL 7 AR F TEREN 51y 7 27 > 7 557, 1Sim (2R HEE 4T
BYO AR =THifA 2l —Tary A X —T oA ANDBAT 22T AB LI ay s
ARVINEZFELET, 2070 BIEEE I 720 iE< R ET,

Virtex-5 TURTYK f—H vk MAC N L1547 A —HRvk bS04 DUNIE
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Fa—rJ)7IL
KON, N—RT =T HF 2L —2ar TOL—H Fuh FHA~Dray 745
BERLET, A—FY=T Hillsal —vay A28 =T 2 AR E, 3SR E B
IR ASVET, AR =T s Il —as (24 —7 = AlL, ML506 R —F L
® 100MHz Da—H— 7y 72 SN TEIalb —k 7ay /& AR LET, TIab—h 2
By ZiE, FAMYF O ck FHOI0y7 AXUNIHIEL, A= R =7 THEL TS
vbemac_top @ clk AN —hZBRE L £, A —H x>y s MAC O MGT 7wy i, ML506 A~ —
F_Ed 125MHz Z#7 vy 7 b S E T, ingress FIFO 38 LT egress FIFOIL, ©=l=
L—h 7ny2 clk & Locallink 424 —7 =A% 71y Il clock DR T/ 7 RALL 2348)Y
BDDEAOIEFM Sy b Ny T 7 —L720ET,
100MHz
a—H—
P viemac_top
[] I;;L;;F i vBemac_locallink
1 1
1 1
¥ ' )
A Ingress |, Virtex—5
VPR T 2|
oyl p{ Clk 1 I_clock FSAE—F Sl =5k
SThL—g— 7 —V]  PHY
L’ Egress |4 | A—4Huk| [T]
FIFO MAC
=Kz F '
B saL—Lay i
£5
MGTCLK_N (1 »ows

R—rZEHNE /0 LU0V T(ZEYHT

HAZ LI T 7 A (FAV 22D UCE 74—~y R Z#EHL T A— Ry =7 Hi#H 2
L —ar TEDR—N FPGA 10B (2<% v 7 357> HDL 7 AR T TE DR — R il 4
THNEFRETEET, ISim 23471280, UCF 77 A /WZ& EN5 LOC N RS
nEd,
LOC #llFID G ESNTWAR—ME, i35 FPGA IOB (A /)3y 7 7—) (Z<
TENET,
LOC IR ESN TR WER—MI, A—FR =T 2l — ary [ ¥ —T =
A<y 7T EN, HDL AU F T 7 BRATEET,

THAL DTV —=F = Ty eay I AT Ty ~D 53 ENL, Jay ) R—bD<v 7
FEizkokwesnEd,
LOC &L Truyy R—F% FPGA OB 12~y 74 5L, ZDray 7 TEREIX
NnNHx3al o737V =S = TSI E ENET,
7 R—RMZ LOC #IFNH ESN TWARWES  TAMNUF TR nT 570y
I ARVERFEALIZLEXIC . N—FRU =T B 2 —vary A X —T 2 A AL
NZDOR—FDERRTAEINET, 2O/ ay 7 CEREIINA T 7iE. av 7 ATy
TSI EENET,

22
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TV—=F = Ty bay ATy I R R b vy s L C R D E CENMET
DHDOT,ZD 2 OO OB TDIay 7 RAL OHIVEDYE T VAL CRYNMEE T 5
VERHVET, ISin N—R7 =7 Wi Ial—iarDa AL TIEF A ORNERIT
BEHEINZNDT, 2 DO OM O EZL R LE T VA CTHUNLE TEH L%
BIHEEL TVET,

RDFIZ, vhemac_top Y 2—/LDOANEL /O I~y T EINDHR—hE, T AT THIEIE
NER—FaRLET,

vbemac top EVa— )L IR—rD TV

SE /0 IRy TEIndR—b TR FTHIEIEH HR—k
CTXP.0 clk
TXN_O reset
RXP_0 resetdone
RXN_0 ingress_sof n
MGTCLK_P ingress_eof n
MGTCLK_N ingress_data
PHY_RST_N ingress_rd_count
ingress_re

ingress_empty
egress_sof n
egress_eof n
egress_data
egress_wr_count
egress_we
egress_full
count_we_o
count_wr_count

Virtex—5 Embedded Tri-Mode Ethernet MAC Wrapper <
7 s h v 7T 7 ¥ A4 v & & . UCF 7 7 A )L
ipcore_dir/vSemac/example_design/vSemac_example_design.ucf BEEN

TWET, ZOFa—F T AT, 2hE T L —reLTHEHAL T A—Fy =T HE
Rab—varHODAZ LR T 7 ANV EERLET,

1. ipcore_dir/v5Semac/example_design/vSemac_example_design.ucf %
v5_emac_top.v A& END ISE® VY =/h F4LIRZat—LEd, ar’—L7z
77 AND4 Ri% vSemac_hwcosim.ucf  ([ZEFELET,

2. vsemac_hwcosim.ucf 77 A/L&ERDIHIT ML506 R —K AT L £,
a. TUTyR A —HFvh MAC O AREA GROUP i1z A h 7L E T,

#INST v5_emac_ll/* AREA_GROUP = AG _v5 emac ;
#AREA_GROUP "AG_v5_emac" RANGE = CLOCKREGION_X1Y2,CLOCKREGION_X1Y

MGTCLK_P @ LOC #l#% P4 12, MGTCLKN @ LOC #l#% P3 1A ELE T (i
NEI2DEER),

INST "MGTCLK_N" LOC = "P3"
INST "MGTCLK_P" LOC= "P4",

b. GTP U547 ® LOC #l#1% GTP.DUAL_X0Y2 7> GTP_.DUAL X0Y3 (& F L
iﬁ—o

INST "™GTP_DUAL_1000X_inst?GTP_1000X?tile0_rocketio_wrapper_i?gtp_
dual_i" LOC = "GTP_DUAL_XO0Y3"

Virtex-5 TURTYR f—H Ryt MAC Z L5347 41—HRubk FS5T09v DL
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c. A—HFyhMAC FUIFT 47 D EMACO D HE RIS =—3 a0 %F 74V TA
R =T NVIZLET,

INST "*?v5_emac" EMACO_PHYINITAUTONEG_ENABLE = TRUE;
d. TXN.O, TXP.0.RXN.O, RXP.0, 33X PHY_RST N (2. ML506 "R —R D ¥ &[0 Y
TIZ—%3% LOC #lzBMmL£9,
INST "TXN_0" LOC = "N2%
INST "TXP_0" LOC = "M2"
INST "RXN_0" LOC = "P1%
INST "RXP_0" LOC = "N1%
INST "PHY_RST_N" LOC = "J14%
3. WIT.ISim N—FRT =T HHHI2L —arOELEZIST T vbemace hweosim.ucf 7 7 A

NEEFLET,

a. ROFKTHEB SAOFKIINZTANR IR XFEI+)ZBMLET, 2,
vbemac_locallink 23 N—R =T il ol —arHicar AL EN5BICY 7
EVa— VLTI R—IZEENDLINHLTT,

NET "*clk125" TNM_NET = "clk_gtp"
b. resetdone 1 5% ISim T AR FICIVEREND DT, TIG (ZAI 7 HEH) H#i
KIERELTHAI T =T —NRAELZWVWIDIZLET,
NET "resetdone" TIG;
Virtex-5 TUNTYR A —H Ry MAC ZRL=54T 1 —H Rk F5T4v 0 DUNE
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FIE4: N—FY9xF7RFAZIaAL—aBHOTHFAoDaAVIN)L

T AN F AL DK T 7 ANV EVER L=, 1Sim 2 AT 2L T, T A2 —
R =7H#Hs =L —ar ficar AL LEd, Zhid. Project Navigator TF A2 D
BINULIAA VAR ATAN—RI 2 T ol — a2 A R — T NS T AL FEITTEET,
BN UM AR AEFNICEEFNAY T BT 2—LiE, ISim a2l —ar B lon—R
7 TR I —varEnET, FOMOEY 2 — Lk, V72T T lal—ug

EnET,

1. Project Navigator @ [View] ~XA > C [Simulation] #4112 L ¥ 7, [Hierarchy] ~A T
[vbemac_dut - vhemac_top] A+ AZ L A% 4527271 [Source Properties] 27Uy 7L %

T
=] IS€ Project Navigator (M.70d) - CATutorial\EthemetivSemac,misOdvSemac miS0uxse - [VSemac tovhd]
@ File Edit View Project Source Process Tools Window Layout Help -
DAHA L 40DXIve| = 2R AR|ABED LR PEL |
lm — S ~0&x 4 g architecture testbench of ;Smc_r.b is -
(] |ew: € 5} Implementation @ [f Smulation » £ -
=1 |Behavioral =] —| 1 component viemac_top is [}
l | \ 11 port | -
3 | = 12 c in scd logie: -
[x3] | Hierarchy [ 1k
= ] vEemac_miSix 13 reaet in  avd_logic;
oo | B O xcSvsS0t-161136 14 resetdone ocut acd_logic;
ﬁ ne_elastic_buffer - structural (n_elastic_buffervhd) | = 15
o =] viemac_th - testbench (vSemac_tb.vhd) 15 ingress sof_n ocut scd_logic:
a O 2 vSemac_dut - viemac top - il (v —— o ingress ecf n out atd logic;
iy T packet_processor - address_swap) L VW SoUrce.. ingreas daca : out acd_logic ve
f_. packet_processor - simple_arp - it (] Add Source... ingreas rd count @ out acd logic ve
- " ingress re in =cd logie:
= d}ﬂ .ﬁdd(n?}'.ﬂfsnul\t&.. ingress empty out acd logic;
o sgrass sof n in scd legie:
di| Remove egress ecf n in =cd logie;
; egresa daca in acd _logic_ve
i = | Manual Compile Order egress Wr_count cut acd_logic_ve
L ST ) - ﬂ"n Set a5 Top Module egrass we in =cd legie;
| P o Processes Running SmartGuide.., egress full ocut =cd_logic:
VL | Processes: vSemac_dut - vSemac_top - ntl File/Path Display ¥ count_we_o out scd_logic;
e E W ISim Simulater SONNT WE_SAUnT out scd logic ve
= Behavieral Check Syntax Sl
e 1 Sirmulate Behavioral Model Collapse All TXE 0 out = o =
= XN 0 out = ogic;
| My Find... Ctrl+F RXP 0O in scd logie: e
"
T ™ B Design Propertes... = ; = T
[Bsm B2 Design 'ﬁﬁslﬁl—lﬂm eozes 1 | [B) veemac_topbd [ | B vsemac_thvhd 3
— e - Source Properties...
Edit the preperties for the highlighted source L p LnECall VHDL

2. [Category] T [Hardware Co—Simulation] % #&4R L% 9", [Enable Hardware Co-Simulation]
AN L ET, [Clock Port] % [clk] 125 & L £ 7, [Target Board for Hardware
Co-Simulation] % [ML506 (JTAG)] IZ@% EL £,

| Categary Use this to change the selected design unit's Hardware Co-Simulation properties.
I Design View Source File: | vSemac_top.vhd
| Hardware Co-Samulation T
Property Name Value
Enable Hardware Co-Simulation |
Clock Part clk
Target Board fior Hardware Co-Simulation | BLS06 (JTAG) -
Re-Uze Last Bitstrearn File r '__
ok || cones || soy [[ neo |

Virtex-5 TURTYR f—HRyk MAC ENLF=54T 1 —H vk bST70vo DN
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Fa Ry £ XILINX:
SR ARy T B el — A e R T LA AR AT, W T
v BRfrEET,
N=RT 2T B2l —ar GRS AV AX L ANRZE DB D FITTERS
72 E 1% [Enable Incremental Implementation] 24124 5E N—Ru =7 i
Salb—var 0. A TIAT—ar By AN — A E R ARy TENE T,
IO TvarEERT 5L TANUFELITY T 2T T Ralb— a5
ZTIEKERL, Hiial—arTEET,
3. [Hierarchy] ~XA > C [vbemac tb] Z#27VUw 27 L £9, [Processes] XA > T [Simulate
Behavioral Model] #4527V~ 21T [Process Properties] #2727 1L %9,
il ISE Project Navigator (M.70d] - CATutorials\EthermetiSemac_miS0xvSemac_misOxxise - [vSemac_thvhd] | o | D
[2) File Edit View Project Source Process m:l_s Window Layout Help _ =l x|
[O2HG| L] % X|o o] » -prrAlAmeoclrefr L@ |
jm +0Of x, + 8 architecture testbench of viemac th is = |
7 | ew: 0 {8 tmolementaion @ B Semulation ; ] o
- 4 = = 10 component vSemac top is | .
4 11 part | =4
[y | Hierarchy " 12 elk : in  sed legicy
S = vSemac_miStx 13 resec : in  =cd legie;
ﬂul.'! = G oeSvRSit-17f1136 14 ressacdons i Oout 3'::3_;\;(}'1-\:;
i ri_elastic_buffer - structural (n_elastic_buffervhd] | < 15
v wiemac_th - testbench (viemac_th.vhd) — 16 ingress saf n : out std legie;
a B g vSemac_dut - viemac_top - rtl (vSemac_top 4 17 ingress sof n : out std logie;
= |‘_‘ packet_processor - ddress_swap_module 8 - a % i8 ingress daca : ouc scd_logic ve
A [ packet_processor - simple_arp - rtl (simple_arp 19 ingress rd count @ Aur scd logic ve
_-_ .H' 20 .'L!!IQ‘_‘E!!_IE : 1in s:::i_-.,q‘.. H
"_,‘ 21 J.ngr.ess_ﬂ:pt.',' i out 3':13_2:":."1{","
22
23 eqxe.!s_.!r_u:_n : in 2T ﬂ_l agicy
24 eq:esa_eal:_n : 1in Stﬂ_l-.',\:'.'l.-:,"
25 eqxeaa_dm:.a : in =td J. ogic \"'
7 —~ i ‘ 26 egress wr_count : out scd_logic ve
——— e s L 27 EGYE.!.!_HE T in 2T 3_l agicy
P El mhmﬁm 28 eq:’e.!.!_zull : out !":ﬂ_l-:ﬂ'l-:,"
— 29
EH: Processes: viemac_th - testbench an COUnt We o out =td logiec;
=] ¥ 15im Sirulater 31 count:ur:caunt outr st 3:1 ogiec_ve
e f) Eehawnrna Check Syntax 32
A 23 450 guE.med RoidE:
— T4 Run THN_© : out =std_logic;
o Rerun All RXP_O : in acd logier -
B sto — :
E_Sm | "':D“'““ ‘j_ﬂ? 0 Lbrarie F:u:'.'frlh Current Dats. ey L3 l E"'m“ L[5 viemaxc nid B
Edit the properties fior the highlighted process
4. [Process Properties] Z A7 127" 7827 AT [Property display level] % [Advanced] 228 5
L £, [Simulate Behavioral Model] 72 AD KD 7 a T 4R ELET,
[Use Custom Simulation Command File] : 4>
[Custom Simulation Command File] : init.tcl
ZDOF T a i, [Use Custom Waveform Configuration File] 2342 D& & D Ak
ETEET,
[Other Compiler Options] : —hwcosim_constraints vbemac_hwcosim.ucf
ISim 232l —arZBiAT AL, init.tcl AZVFIREITFENET, ZORZVFMIY
Lalb—valrk 50ns EITLCT PAL OBy M RITLET,
vsemac_tb.wcfg 77 AL, ZOF a— T NVHICHAZ~ A XN T a7 ¢
Xal —ay Ba—ZgtLES,
Virtex=5 TURTYR f—HRybk MAC N LTIz54T 4A—H Ryt b3 T0voDNEE
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& XILINXe

Fa—rJT7IL

5.

FEE N —RUT AL a L —a O DA LK) T 7 A V1%, ~hweosim_constraints
A7 aTHRELET, 2047 > a0% [Other Compiler Options] THEL £,

% rocen ropeier B peier 1 IS &

Switch Hame Property Name Value
Use Customn Simulation Command File [
Custom Ssmulation Command File nit.tel L'qz]
-incremental | Incremental Compilaticn el
| [-nodebug Compile for HDL Debugging il [
Use Custom Project File F
= Custom Project Filename
Run for Specified Time
Simulation Run Time 1000 ns
Waveform Database Filename Ca/Tutenals/Ethermnet/viemac_miSi/vSemac_th_isim_beh.wdb []
Use Custormn Wavefiorm Configuration File (7]
Custom Waveform Configuration File viemac_th.wefg [:1]
Other Compiler Options ~hweosim_constraints viemac_hweoosim,ucf
-rangecheck  Value Range Check Fl
Library for Venlog Sources
i Specify Search Directories for Include | ()
-d Specify ‘define Macro Name and Value |
Specify Top Level Instance Names work.viemac_th

Other Simnulator Commands

Property cispiay level: |Advanced [v] (V] Diplay gvdtch names | pefault

Lok J[ conct || sy || nep |

vbemac_tb A AH L A®D [Simulate Behavioral Model] a2 4 7 7)oy 71T 3o
L—rarmFETLET,

Virtex=5 TURTYR f—H vk MAC ZNLI=S54T 41— Rk FST09v o DI
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Fa—rJTIL & XILINXe

aAvRUK SAUMLOaV AL

ISim 22 XA T % fuse A~ R A2 V=V HLUCREICEET, B2/ 7 =T ¥
Ralb—vay 7a—LREERIC, TaYelh TrAn THA O FLEY 2— b BEO
VoG4 T TVRTA T TVRREBNAIRE DB A EL T, fuse ZFEITLET, N—FK
YT Il — ar ST WAL Bar S AT I, ISR TSI AR ET 540
EWRHVET,

fuse -prj <project file> <top level modules>
-hwcosim_instance <instance>
-hwcosim_clock <clock>
-hwcosim_board <board>
-hwcosim_constraints <constraint file>
-hwcosim_incremental [0]1]

-hwcosim_instance N—RU T THHY 2L —2ar DI A AT A
DFEREREE AR ELET,

-hwcosim_clock — : AV AZ L AD Iy NFJDOR— b4 R ELET,
- eI ATy Iy D Iay T T AN T CTHIIEIVET,

- BRIy I EFERTAET VA TR, 20T v ar TREEO Iy I ERIRTE
L. ISim Ty Ral —YardixifbEnsIoicLfd, zothoray s R—RE,
WHEOT —Z R—h L TUEINET,

-hwcosim_board  : s 3=l —va AT —F U =7 R—FE&fELE
T T 7 AV RTIL, IRD Virtex®-5 R — R AR —hSH TWET,

- ml501-jtag : AV 7 A ML501 34l 77 v b7 4 — A

- ml505-jtag : AU 7 & ML505 §HA4fi 75 b7 4 — A

- ml506-jtag : AV 7 A ML506 #FAf 7T v b7 4 — L

- ml507-jtag : AV 7 A ML50T FEA 75~ b 74— A

- ml510-jtag : AU 7 & ML510 FE4fi 75 b7 4 — A

- xupvh-jtag i AV 7 Z XUPVS-LX110T 34l 75 v 7 4 — 24
-hwcosim_constraints (F7var): "—Fu=THiH Iz —Tar oA
AB o R A T YA N DT DB Z & T AL LHIFKI 7 7 AV E e ELE

T, ZOHKI T 7 AN TIZ AV AZ L AZADE DR —F 2 /0 £iidruy i~y
TTHENLIEELET,

-hwcosim_incremental (AFvar): fuse THIBIAEKRSILIZ N—RDU =7 il
Yialb—var By b AN —LEBAHL, A TVAT —vary Tn—2 A%y
TTLHIREELET,

72202, ZOF 2—RIT VD EMAC TH AL &2 A 3512F, RO IHIza<wr K F
AN ANFSILT Fuse (T TEET,

fuse -prj vbemac_tb.prj vbemac_tb
-0 vbemac_th.exe
-hwcosim_instance /v5emac_tb/v5emac_dut
-hwcosim_clock clk
-hwcosim_board mlI506-jtag
-hwcosim_constraints v5emac_hwcosim.ucf

Virtex=5 TUAT YR A —H Yk MAC N L1547 41 —H vk bS5 T49 0 DRE
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& XILINXe Fa—kuTL

FIE 5: ISim /N—FDOz7HRASaL—a>DEST

[Sim 2 AT THEEESNDLY 2L —var ET 77 AL, B/ 72T v Ial—
LarBLON—RU=TH#HIIaL — gy 7a—0OW S CRBEICE R TExEd, a3
AV T T D&, Project Navigator (21032l —aFEIT7 7 A0 GUI £—R T
TS ET,

IN=RU =TI I 2L — o a NBIREN A A X 2 A2, [Instances and Processes]

RN T B T AL RERSNET, N R =T AL R AR EFT DL DN
S EBIUOY T E 2 LA E=F—T BT LI TEE A,

'E‘-“a- ISim (M.70d) - [vSemac_tb.wcfg]

@ File Edit View Simulation Window Layout Help
OFE|IS $DEX® v oM@
Instances and Proces... + O & XHDbjects +0O& X|

E}mg}@ma 4| Simulation Objects for v5emac_ .
- MEELED @

Instance and Process Name =
vl ﬂ vSemac_th Object Mame Val =
=] o_init_reset = 1 ak 1
=] g_no_init_reset T reset a
[z :El g_arp_reply = 1 resetdone 1 (B
1 ingress_sof_n 1
g 123 1L ingress_ eof n 1
g 130 ingress_datal... 111~
g 140 ingress_rd_co.. 00C
g 143 ingress_re ]
g 144 ingress_empty 1
g 1145 egress_sof n 1
g 146 Al egress_eof n 1
P IT‘fM n [~ & egress_data[f.. 111
= @4 egress wr co.. 00C T
&Insmnc... Memory 419 LI [T 3

PRalb—var T 580, N— R =T iy Iab —var HICAE RS s e Yy R AR
J)— AT FPGA 2’7/ T AXIVET, ISim @ [Console] /XK /T B RAR) — L% KT
0 —RHTHHIE%E T Ayt — TDownloading bitstream, please wait till status is READY |
NFERENET, FPGA BNar 7 4F¥al —ard&nbé, EvhAN —ADF 7 a—R 358
TL, a2l —arO¥ENTEIZ %R T Ay — [ Bitstream download is complete.
READY for simulation | N&/RENET, ZORF R T, Y7y x7 vIalb—ary 7r—L[H
FRIZ, ISim GUI T332l —ar a2 EITTEET,

FTT AU FNZLY reset (EENT H—F&dL, VAT 2N BV REILET, reset 5 5N
T AT =S EZIZ, resetdone 155 72% Low 75 High [IZEBLET, Ziux, Uiy
N B EARN—RT =T TT/V AL =R THETEINL0HTT, AL eteRx% Y7 =7
Ty Rzl —rar$he, BRI D ATREERHY T,

Virtex-5 TURTYR f—HRybk MAC N L1547 41— vk FST70v o D0
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Fa—rJTIL & XILINXs

[l 15im (M.704) - [vSemac_thuwetg]
(= Eile Edit View Simulation Window Layout Help
1 H| %)% I X ® e o | M

Instances and Proc.., = O & X || Chjects =08 X
Simulation Objects for wSemac_dut

767 (661 £ | L . i
Instance and Process Nam * il Sl BIL e
i vsemac o Object Name Value
3] ginit_reset & dx 1
2| g.no init_reset L5 reset a
| alp_upt:.- g resetdone 1
-, whemac_dut @ ingress_sefn 1
(I3 123 U ingress_eofn 1
(g 1130 &% ingress_datal.. 1111113
) 140 = -f; ingress_rd_co.. O00888¢
3 (143 43 ingress_re a
g 1144 iy ingress_emply 1
(3 145 4 egress_sefm 1
Y 1146 Ul egress_eofn 1
(F :248 ) egress_datall.. 1111113
199 -l':"” EQrEsS_WI_{0... 040000
L 200 i egress_we a
oy e G earess_full a
3 202 Y@ ount_we_ o o
Y 03 )_‘” Count_wr_go.. 030060
(2 1205 I tp 0 o
Y 1206 'l ten_ 0 a
g 207 43 rp 0 Zz
Ly 1208 i nn 0 z
(3 1209 i 45 mytdi_p Z
W std loagic 1164 5 mghadk_n 4
‘_' i = '___J_\. Ik phy_rst_n o
o Instanc, | Ligh Memor 4 [k || 4 i ’
{| Console ~08 x|
1Sm M. 70d (sgnature On16fet94) -1

This is & Full version of 1Sim.
Time resolution is 1 ps
Smulator is doing arount mitiskzation process.
at 0 ps: Note: Downloadng bitstream, pheass wait tl status is READY, B
{fvBamae_thfvSamac_dut).
at 0 ps: Note: Bitstream dowrload is complete, READY for smulation
{PvSamae_thjvSemac_dut).
Finished cirouit initialzation process.
|| ISim> »
[| S conscle |@ Bresiponts | g FrdinFlesResus |Gy Search Results

Sim Tirme: 50,000 ps

A=Yy F MAC Ty RBEESDHE, 23R8 RX LocalLink FIFO 7% ingress FIFO
WCIERENET, TANTF BT T /P E FEITINTZIRE R T, ingress FIFO 7v6/37 v bk
Mt A HINIRD £97, ingress FIFO T/ A HUBRFE AT B L&, 1Sim @ [Console] 7%
TV receive a packet at 110 ns] DI ST MRZIEEINT-Z LR T AV —UNFRIR
SINFET, ISim DRI H/ vk 5 —H (ingress_data) #5248 TEXFET, [Run Alll
A REMHEALTISim Y2l —ar I RIT T8, STy b AR — L& Ty
kN 7y Ty MRS DRR A B TEE T, Ny NOFIMEE T =y /T 57
¥ . Wireshark (http://www.wireshark.org) 72& DY —K/X—F 4 Ry h A=T7—% AL A
F—/ LU, ISim DT AR F THRY T F ¥ INTN\ Ty NA=T 7 —THRy I FyInioN
TN TEET,

Virtex=5 TUAT YR A —H Yk MAC N L1547 41 —H vk bS5 T49 0 DRE
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& XILINXs Fa—kUTN

[ Bsim P70 - feSemac_towclg] |

= Fle [dt View Simubion Window Lo Help i L B
IR IEEY

Instances and Proces. += O & x| Otvects =OFx

G el ol ol @] 2]

Instance and Process Name = | —

Ll Semas b
2 aUinit_reset ek 1
| g_re i tepet L reset o
| a_arp_reply F reseldene
m wiama:_del ] ingreas_sod_n
5 an & Ingeess_eoln
L5 am % ingress_datal o0C
O ae0 E d;- Ingress_rd_fo. 111
LE o1 Ingredi_ee

i Ingress_empty &
i egreis_sol_n
o earess el n
) egress_dmal.
‘f.:i SQIEEE_WT_Lo
Ll eaness_we

& rneis full
ik count_we o 8
S co_w_co.
i Do 0

oy ton

J' g 0

My ron 0

) mgtei g

oy mgtdicn
S5 phy_fet A & o

oo

o b N

wSemaz_t ety

[]

|| Corraie ad =0

» 0 p= Nefte: Downloadng beistream, please mast B status s READY,
(v Sema_th Sema_dutf)
a0 pic Mote: Bitatroan downitnd @ conglete. READY for srsulaton
| UvSemac_thivSenac_dutf)
| Freshed orouk saliza®on process.

receive & padoet sl 13
- PR P

B ool | Dresipords | (8 Whﬂﬂm W Seerch Results

Sare Tome: 10,050,000 pa

[Enable Incremental Implementation] ~—R 7 =7 Hiis 2l — gy a5 424100
LE, TANUF Ty Ty P EEEL, ISim TANMUFEFHa L L TEET,
ZHUZEY HDL OB%E, /31 )V T80T A 7 AT H 0B IRER 2 RIEIZEHE CE £,

Virtex-5 TURTYR f—H Ryt MAC Z L5347 41—HRubk FS5T09v DL
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£ XILINX.
T8k A

ZTDdD))—2R

YAV 7 A FELE + http://japan.xilinx.com/company/terms.htm

YAV 7 ZE L« http://japan.xilinx.com/support

Y AU 7 A PR —h ¢ http://japan.xilinx.com/support

[ML505/ML506/ML507 §Ali 77 b7 4 —2 L —H— HAR ] (UG347)

Virtex®-6 ML605 & #}

Spartan®-6 R —R&F v b

ISim = —H%— HAK

FISE N—FRo=T7 il Izl —ay Fa—RT7 0 BE/ NI EET7 —) o8
iDL Ial— a0k I(UG817)

[ISE N—Ro =7 i 32— 9 Fa2—hJ7 )L : Spartan—6 AE) a2 ha—7—L
F2 R —R D DDR2 AEVMD#(E ] (UGS18)

FISE N—Rw =7 s 32— 3y Fa—h T Virtex5 T _XF R A —4
F b MAC 2N LT=TA4T7 A—HFvb b7 7007 OALE ] (UGS19)
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http://japan.xilinx.com/support/documentation
http://japan.xilinx.com/support
http://japan.xilinx.com/support/documentation/ml506.htm
http://japan.xilinx.com/products/boards/ml605/reference_designs.htm
http://japan.xilinx.com/products/boards_kits/spartan6.htm
http://www.xilinx.com/cgi-bin/docs/rdoc?l=ja;v=13.3;t=ise+tutorials;d=ug660.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=ja;v=13.3;t=ise+tutorials;d=ug817.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=ja;v=13.3;t=ise+tutorials;d=ug817.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=ja;v=13.2;t=ise+tutorials;d=ug818.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=ja;v=13.2;t=ise+tutorials;d=ug818.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=ja;v=13.3;t=ise+tutorials;d=ug819.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=ja;v=13.3;t=ise+tutorials;d=ug819.pdf
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£ XILINX.
&k B

LA—HRyk R—FDRE

BEDOA—H F s A F—T A APFIET DG E A —T Ry b XR—=ZADNN—F7 =T
F 2L — T a A ETTACL, B IaL — S a R ETTASN— RN A F—T =
A A EIRTHZLERNHYET,

PIRTON—=R 7 =7 Wi 2 —av BRA MY — RAV M A B —T 2 A A F T
THRITTHE. ROTT— Avb—U BRI RINET,

"ERROR: In process wrapper AHIL_INITIALIZE

Failed to open hardware co-simulation instance.

Error in Point-to-point Ethernet Hardware Co-simulation.
There are multiple Ethernet interfaces available.
Please select an interface."

RO FNEIZ > TA—H Ry b R—=FZREL, A=Y HX DT L AZRRE ., MR LT, &
Sab—varyrun ZMRFELET, FIE 113 ROMEZRL TS0,

‘ CAWRDOWS\wystem 3 2\emd. o xe

1. By Iz —rary R—RFRRNERIN TS —T 2y bh R—rERELET,
a. VATLADaAwLR FurFhCavrRN Z—3IF 0 U R RBiExE T (emd),

b. @< K 71> K7T lipconfig -all 1EANLT A= Ry P R—bBLOE
DDV AN R RLET,

c. WA Izl —vary F—RIERSNTWAA— 2y R—hOYET KL 2%
MBELET,

d. WHTRLRAORYILFEEZ v 2 () xbany () [ITEFELET,
5] : 00:19:B9:75:E5:95
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T8 B: A —HRyb R—FDRE

& XILINXe

2. WOFNAUHE, ISim TA—H Ky b R—bEi e, ML ET,
a. 1Sim GUI Z#&EL £,
b. DUT (Design Under Test, #{ilBRT /S A R) Z38@INLFT,
c. Tearvy—nxaFRLET,
d. Telary—niZkoa~rFe AN LET,
. A—PRoN TRLAZRELET,

hwcosim set ethernetinterfacelD
<t L LiE##H>  <physical address>

i A—H%Rob TRUVRAZHERLET,
hwcosim get ethernetinterfacelD

fi. ¥Iab—TarBEITSNINMERLET,
run 10us

KO TIE, ISim GUI TOZ B EARRENTWET,

InstarcesandPr. ++ O & X Cbjects “D&x ,
al®lalc u- o e  Smdation Cbjects for At
Instance and Process Name ™ - Yy a
@ o Clhject Name Walue Data © v
W) reverse _vechor &5 ch [} LoD e
W Cloar_fTe_xk_dl L fe_start 1 Loge
Fa load_fft_m_dat B fe_on re(31:0) 0011111010111281. Amay .
et &5 fe_n_m{31:0]  0000000000000000.. Ay o
vy e B Mt _fwd v v © Log G
5 Cort_89_1 < e_std A Lo
(Js miways 912 o &9 Men nde{ . 00001111100110 Arrwy o
) Awwarys 943 g e _busy 0 Loge »
) Meays_101 4 o ffe_edone [ Loge
Gt ans L te_dore ) Loge
. DI T G e dv 0 Logk v ha < T
= < G ek indes] . 0000000000000 Ay ¥
A hatances . | Kl Sowrce | | ¢ > fo e _thwcfy £
Coracie “D&X Frdl »OFX C =DFX
J;;))ﬁ;::::;v.l.;yﬂj a8l 5 il of bounds -~
iSam > hrcosim set ethernetinterfacelD 00:19:6%75£5:95 sty
fSam > beecosim get ethernetinterfacelD Mo Feurch Reeuks 1| DxComplr
bo: 1989 75:£5:95 el
e v T W JO.E0fS
fverloaluel
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