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Tutorial

This tutorial is separated into five sections that contain the steps you need to run an
Ethernet design through ISim Hardware Co-Simulation (HWCoSim). Perform the steps
in the presented order.

This tutorial contains the following sections:

1.

Using the CORE Generator™ tool, generate a Virtex®-5 Ethernet MAC example
design using the Virtex-5 Embedded Tri-mode Ethernet MAC Wrapper.

Binding the Ethernet MAC wrapper to a packet processor by creating a testbench.

Creating a custom constraints file to specify which ports on the example design are
controlled by ISim and which are mapped to external I/Os.

Compiling the testbench for ISim simulation with the example design targeted for
hardware co-simulation.

Connecting the target FPGA board to your computer, and running the ISim
simulation.

Processing Live Ethernet Traffic
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Intr oduction

This tutorial describes how to use ISim Hardware Co-Simulation (HWCoSim) to capture
live Ethernet traffic through the Virtex®-5 FPGA Embedded Tri-mode Ethernet MAC
and process the captured packets from your Hardware Description Language (HDL)
testbench at runtime.

When developing an FPGA design that uses Ethernet, it is often challenging to verify
the whole design including the Ethernet Machine Access Control (MAC), Multi-Gigabit
Transceivers (MGT) (if SGMII is used to interface between the Ethernet MAC and PHY),
and Ethernet PHY. Traditionally, one either simulates the whole design in software,

or runs the whole design in hardware. A full software simulation approach is useful

in two aspects:

* It offers full visibility into the design
¢ It allows the testbench or design to be changed and reverified in a rapid manner.

The challenges are setting a testbench that covers the Ethernet MAC, MGT, and PHY,
and achieving a reasonable simulation speed.

Often, simulation details of MGT and PHY are bypassed altogether.

Running the design in hardware addresses these problems, but at the cost of reduced
visibility into the design, and the complexity of setting up and changing the testbench
in hardware.

ISim HWCoSim gives you the flexibility to run a portion of your design in hardware
while simulating the rest in software. For example, the Ethernet MAC, MGT, and PHY
are good candidates to put in hardware so that they are modeled exactly and simulated
quickly. The testbench and the application logic, such as the packet processor in your
design, which are still under development, need to be simulated in software so you can
change, verify, and debug them. The following figure shows how a design for Ethernet
packet processing can be partitioned to leverage the ISim Hardware Co-Simulation
features.

Partitioning an Ethernet Design for ISim Hardware Co-Simulation

|
|
: Packet Generator
! running on a PC
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Processor FPGA
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I MAC Traffic
HDL |
Testbench :
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; External
> System Clock
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1
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Prerequisites

This tutorial requires the following software and hardware:
e ISE® Design Suite
e Virtex-5 ML506 Evaluation Kit

* Design Files: rdf0127 live_emac_tutorial.zip

Note Refer to the ML506 Evaluation Platform User Guide (UG347) to connect your ML506
board to your computer using a JTAG cable. This tutorial uses the SGMII mode to
interface with the Ethernet PHY. As shown in the following figure, you change the
jumper J22,]23, and J24 on the ML506 board to select SGMII as the default PHY interface.

PHY Interface Mode Jumpers on ML506

SGMII to copper; no clock

=0 e0®
=0 ©®
e |O) O

J56

* ]22: Jumper over pins 2-3
® ]23: Jumper over pins 2-3
* ]24: No jumper

Tutorial Files

File Description

full_compile.bat Windows batch file to fully compile the design for Hardware
Co-Simulation (HWCoSim) with the Fuse command line.

full_compile.sh Linux shell script to fully compile the design for hardware
co-simulation with the Fuse command line.

incr_compile.bat Windows batch file to incrementally compile the testbench for
hardware co-simulation with the Fuse command line.

incr_compile.sh Linux shell script to incrementally compile the testbench for
hardware co-simulation with the Fuse command line.

ipcore_dir CORE Generator™ directory that contains the Virtex-5 Embedded
Tri-mode Ethernet Machine Access Control (MAC) wrapper and
FIFO cores.

init.tcl Custom simulation command file that tells ISim to initialize the
simulation.

iseconfig Directory containing ISE configuration files.

run_isim.bat Windows batch file to launch the ISim simulation.

Processing Live Ethernet Traffic
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File Description
run_isim.sh Linux shell script to launch the ISim simulation.
simple_arp.v A sample packet processor that responds to Address Response

Protocol requests.

vbemac_hwcosim.ucf Custom constraints file for hardware co-simulation that indicates
which ports on the v5emac_top module to be mapped to external
I/Os and which ports are controlled from the testbench.

vbemac_ml50x.gise ISE project file.

vbemac_ml50x.xise ISE project for this tutorial.

vbemac_tb.prj Hardware co-simulation board support file for PEEP.

v5emac_tb.v Top-level testbench that instantiates the packet processor.

vbemac_top.v Wrapper that instantiates the Ethernet MAC core, ingress FIFO,
egress FIFO, and packet count FIFO.

v5emac_tb.wcfg Custom waveform configuration file.

_Xmsgs Directory containing message files.

Note Before starting the tutorial, copy all the data files to your current working
directory.

Determining the Ethernet Port

Tutorial

If you have multiple Ethernets, you need to determine the Ethernet port. See
Determining the Ethernet Port for more information.

This tutorial is separated into five sections that contain the steps you need to run an
Ethernet design through ISim Hardware Co-Simulation (HWCoSim). Perform the steps
in the presented order.

This tutorial contains the following sections:

1. Using the CORE Generator™ tool, generate a Virtex®-5 Ethernet MAC example
design using the Virtex-5 Embedded Tri-mode Ethernet MAC Wrapper.

Binding the Ethernet MAC wrapper to a packet processor by creating a testbench.

Creating a custom constraints file to specify which ports on the example design are
controlled by ISim and which are mapped to external I/Os.

4. Compiling the testbench for ISim simulation with the example design targeted for
hardware co-simulation.

5. Connecting the target FPGA board to your computer, and running the ISim
simulation.

Step 1. Generating a Design in CORE Generator

The Virtex®-5 FPGA has an embedded Tri-Mode Ethernet MAC (EMAC) block that
provides a simple and reliable way to interface with an Ethernet PHY interface. The
Virtex-5 Embedded Tri-Mode Ethernet MAC wrapper in the CORE Generator™
software simplifies the configuration of the Ethernet MAC block. In this tutorial, you
use the example design generated by the CORE Generator tool and create an ISim
(HWCoSim) testbench that runs on the Virtex-5 FPGA ML506 Evaluation Kit.

Processing Live Ethernet Traffic
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Note The figures in this tutorial are based on the Virtex-5 Embedded Tri-Mode Ethernet
MAC wrapper version 1.8. The CORE Generator interface might look different in later

versions of the tool.
1.

Launch ISE® Project Navigator.

2. Select File > New Project to open the New Project Wizard. Enter a project name
(vbemac_ml50x ) and location, and click Next.

55 New Project Wizard

=)

Create New Project

Spcily progsct lecabon and type.

Mpme:

|ocabon:

whermad_riSi

Descripton:

Topdewel source Eype:
HOL

[ moreinto |

Enfer & name, locabons, and commenit for e project

C\Tuorials\E therred i Sermac_miSy
Working Diractory:  CriTutorisls'E theme ' Semac_miSih

Select the type of lop-evel source for the project

Come ][ cwen |

On the Project Settings page, select the part for the ML506 board, which is a Virtex-5

device XC5VSX50T, package FF1136, and speed -1. Select ISim as the simulator
and VHDL as the preferred language. Click Next and then Finish to complete

the project creation.

i
O oo

Project Settings

Specily device and promat properbed,

Gt e deeate Arud desicn Sow o e project
Prcperty Mame Vadue

| Product Cateqory | |
Fornily e =
Device XCVSEIT =
Package FFL136 =
Speed <1 =
Top-Level Source Type ”
Synthesis Teol 5T (VHDL Verilog) =
Semulskon ISem (VD Vesog) =]
Prefesred Lanquage VHDL =]
Pioperty Specification in Propect Fe | Store all values E
Manual Compile Cirder
VHDL Source Anabre Standard VHDL-03 EI
Enable Meszage Filtenng

[ terio | [ comn ]

4. Select Project > New Source to open the New Source Wizard.
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5. Select IP (CORE Generator & Architecture Wizard) and name the IP v5emac,

and click Next.

B New Suur:e'llmu-

Select Source Type

Gelect gounce Eype, fle name snd its leesbon.
Y P [CORE Genesatar & Architecture Wizsid)
&) Schematic
k| User Document
| Werilog Module
W Werilog Test Fatuie
WHOL Module
WHDL Library
[:J WHDL Package
Pey WHDL Test Bench

Emibedded Processor Logeton:

2 utonals e therne thy Semac_miS0uypoone_de

T .l

[ taerainke | poct | |

Lans

=

6. Select Virtex-5 Embedded Tri-Mode Ethernet MAC Wrapper version 1.8 or later

from the IP list using one of the selection methods:

e By Function (Communications & Networking)

¢ By Name (Embedded Tri-Mode Ethernet MAC Wrapper version 1.8)

Click Next and then Finish.

' Virtex-5 Embedded Tn-Mode Ethernet MAC Wrapp
! Metworking
"; Virtex-3 Embedded Tn-Mode Ethernet MAC Weapper 1.7

Preduction
Telecommunacations
T Virtex-5 Embedded Tei-Mode Ethernet MAC Weapper 1.7 Production =~
- i L]
Search [P Catslog; | Vrtex-s  Cew

A1 [P versons Cnly [P compatihle with chosen part

T .l

[ taerainke | poct | |

el
@ Mew Source Wizsrd

Select IP
Create Coneger of Archtectine Wizard IP Core,

View by Fucion. |1 Miew b Mo |

Hame = Verson ANH Status A

Communication & Networking £
= 7 Ethemet

7.  When the Virtex-5 Embedded Tri-Mode Ethernet MAC Wrapper dialog box opens,
set the Host Type to None. Ensure that Enable EMAC 0 is checked, and Enable

EMAC 1 is unchecked. Click Next.
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L Ve i Vo B O W e

Yiow Dotuments
I Symbol LES -
= | pgcier Virtex-5 Embedded Tri-Mode
. Ethernet MAC Wrapper )
L cn'wﬂtmlur'q‘;'\'_d_'ﬁuk_-
Shankd lberfaces
Host interface configuration.
Haat Type DCR-specfic options.
The host interface type is shared betwten the DR B Addresss (EMAC 8 ]
ok DCR Basd Address (EMAC 1] L.
) Mot
@ lone
Erabio EMACS
¥ Enable EMAC D
"1 Emable EMALC 1
Mote that the provided demanstration testhench will overwrite 2 subset of the emac configurations defined
in tha GUTvis @ DCR, Host or MOND ingerface. Please rafer b the “Timonstration Testhench Tasks™ section
in the Sarted Guids,
7| [otastent) <t pagetofd [ Meas | | generste | [ Concel | [ bee |

8. Set Phy Interface to SGMII, and the Speed to 1000 Mbps. Leave the MDIO

checkbox unchecked. Click Next.
=)

7] Wirten-5 Ervisecided Tri-Mode Esheret WA Wrapper
Yiow Dotuments

S — wirs Virtex-5 Embedded Tri-Mode

. = Ethernet MAC Wrapper 12
L EMAC 0 Configuration

Py victoce: |
Speed

Clhenk Side Dot Wikl
© Trivspaed
& 508 |@m deitn clnt interis
& 1000 Mbps
' 10/100 Mbps
Glebal Buffar Usbw Msnagemit Data
Dphions o reduce deck buffer usage
Chock Enable
Byt Py £ i
SGME Capabilibes
& 10/100/1000 Mb/'s (o clock constraints requined)

1001000 Mb/s Oft 10/ 100/ 1008 bihy's (dock constraints required])

7| [oatasnen [emoen_| Pogezor3 [ twax | [ Generate | [ comeel | [ twp |

9. Use the default settings for the flow control, transmitter, receiver, and address filter

configuration. Click Generate to generate the core.
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4 Wiex-5 Brbedded Tr-Mode Eshernet WAL Wrapper [=ame )

Wigw Dotuments

F Symbal

10.

Virtex-5 Embedded Tri-Mode
Ethernet MAC Wrapper 2

EMAC 0 Configuration

= pgiC P

Flow Contrel Configuration
T Flow Conired Enable

R Figw Controd Enable

Transmitter Configuration Raecener Configurntion

Tritsal (ranEmEer SHNNgS Iétial racanar BIENGS
Jumbo Frame Enable Jumbo Frame Enable
In-band FCS Enable Frrband FCS Enable

VLAH Enable VLAN Enable

IFG Adjust Enable FOX Disabde Langth

Address FibEr Confguranon
Iniial Address Filker settings
Address Fiter Enabie

UniBst Pause MAC Address A

Lataatat < ek | Page3eld 1 Genwrate el litlp

Note After the Ethernet MAC wrapper core is generated, use the LocalLink
submodule v6emac_locallink in the example design generated in the
ipcore_dir/vGemac/example_design directory.

In this tutorial, you do not use the entire example design vSemac_example_design ,
because you need to partition the design into two asynchronous halves:

¢ One simulated in lock-step with the ISim testbench
® The other free-running on FPGA through hardware co-simulation

The packet processing module is simulated in ISim to achieve a full debug
visibility and faster turnaround for modifications. The Ethernet MAC and MGT
are free-running on FPGA to interface with the external Ethernet PHY chip on the
ML506 board. This allows the Ethernet MAC to receive and transmit Ethernet
packets on a live Ethernet connection.

Choose Project > Add Source. Go to the ipcore_dir/v5emac/example_design
directory.

Add the following HDL files to the ISE project (all HDL files in the example design
except v5_emac_example_design.vhd  , which is not used in this tutorial):

v5emac.v

vbemac_block.v
vbemac_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

Typically, you could partition the design across the LocalLink interface where

the LocalLink FIFOs serves as asynchronous buffers for crossing clock domains.
However, the LocalLink FIFOs in the example design are not large enough and
do not work well with the emulated clock generated by ISim. Therefore, you
complement the LocalLink FIFOs with a pair of asynchronous FIFOs for buffering
ingress and egress packets.

12
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11. Choose Project > New Source to open the New Source Wizard. Select IP (CORE
Generator & Architecture Wizard) and name the IP packet_fifo. Click Next.

Select Source Type

[ BMm Fie
&2 Chiptoope Defindtion and Connection File
[ Irnplementation Constraints File

(8] User Document [Eibadi
|¥] Werilag Mﬂd* packet_fife

WHDL Meduale ol
CiMstorials Ethemetvfemac_mistwipoore de [

(] A b project

12. Select Fifo Generator version 8.3 from the IP list. Click Next and Finish.

Select P

Crease Conegen or Anchiechure Wizard IP Core,

Hame = Version AXM  Status License
= [ Memories & $osage Elements
2 FF AFds
o Generstor 22 Ve ‘
-_.eumrm FIFO [ e |
] A1 1P versions 71 oy 1P compatile with chosen part

13. When the FIFO Generator core GUI opens, set the FIFO implementation to
Independent Clocks (RD_CLK, WR_CLK) Block RAM. Click Next.

Processing Live Ethernet Traffic
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Eoreess—— e s e

Yeew  Documents
IF Symibod

7| InglCRPF Fifo Generator -

FIFO Implermentation
Choosa the FIFD implementation from oo of the following:
Supparted leatunes
Read(Widte Cock Domaies Hemary Type (1) (2} (3) {41 {5}
* Commenon Clock (CLK) Block RAM X x
Coemenon Ok (CLK) Ditnbuted RAM X
Comnenon Clogk (CLK) Shift Register
) Comman Clook (LK) Bui-in FIFQ X KX
@ Independant Clocks (RD_CLE, WR_CLK) Block RAM N x
Independant Clocks (RO_CLE, WR_CLK) Dustnbuted RAM X
1 Independent Clocks {RD_CLE, WR_CLK) Built-in FIFD XX X

[1) Norv-symimetric aspect rotios (dfferent read and wrie data widths)
(2) First-Weed Fell-Theough

(3} Uses Buik-in FIFD primithes

{4} ECC support

{5} Dynamic Error Injectson

[ porashent | boct | Paga tots [ | [Generate ] [ comeel ] [ 1o

(™ = - =

14. Set the Read Mode to First-Word Fall-Through. Set the Write Width and Read

Width to 10, and Write Depth to 16384. Click Next.
[Q s ——————S R e

W Dorumants
P Symibol 8%
=7 o
fogiC P Fifo Generator .
Read Mode
& Standsrd FIFO
) First-Werd Fell-Through
Buit-in FIFO Opbons
The frequency refationship of WR_CLK and RD_CLK MUST be
SpRCd b GRerBte thin COECt IMmplamantation.
Rund Clock Froquency (Mz) [ | Range: 1.1000
viree Clock Frequeacy (vetz) [N Range: 1..1690
Dt Por Paramtens
Wirfie Width 10 Range: 1,23..1024
Wirte Depth 16384 || Achusl Write Depth: 16383
Read Width 10 [+
fuod Depth [JAS80 || Actusl Read Degth: 16383
Implerrentation Optiens
_| Enable ECC
] Use Embadded Registers in BRAM or FIFO (when possible)

Read Latency (From Rising Edge of Read Clodk): 1

=
-3

[ oaseet [ <poa | ragezors [ mem> | [Generse | [ comcel || pop ]

L) ™ " ] v

15. Use the default settings for Optional Flags, Handshaking Options, and Error

Injection. Click Next.

14
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Yiow  Documents
IF Symibod

LR

Optional Flags
] Almest Full Flag
Handshaiong Cptions

Virite Port Hasdshaking

177 teirite Acknawdedge Flag

& Active High

Ao Low

Fetad Port Handshaling

7 vakd Flag

Vil (Rasd Acknoudedga)
@ At Hgh

Aciren Low

Error Infection
Single Bit Ervor Injectan

Fifo Generator

Overflow (Wit Erres)
@ hckive High

Artwe Lo

7] undesfiow Flag
Undarficw (Raad Ervee)
1 Artson High

Actve Low

Double Bit Ermer Ixjecton

e — e m—

g

16. Use the default settings for Initialization and Programmable Flags. Click Next.

Yiow  Documents
IF Symibod

LR

Inialzation
1 Resat Fin
Rieset Type
Synchronius. Ressd
@ Asynchronous Reset
Full Flags Ruset Value |1
1] Use Dont Reset
Use Doul Resel Volua 0
Progreenmebie Flags
Frogramemable Full Type
Full Threshold Assert Value

Full Threshokd Negate vilue

Prograsrenable Empty Tres
Emgty Thrashokd Assert Valug

Erghy Threshold tegate Velua

Fifo Generator

! Erable Reset Synchronization

=

()

tio Programmable Full Threshold =
E*‘h‘wx:l. 1021
[EEE rorge: 3.1020
Mo Programmable Empty Theashold [
E range: 2.1m8
i. Range: 3.-1020

e — e m—

g

17. Set the Write Data Count and Read Data Count to 5. Click Next.
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| IglC P Fifo Generator

Data Count Oplions
Use exira ogic for more accurade Data Counts

Data Count
{Synchroned With Cic)

Data Count Width 1 Boogs: 1,14

= WrRn Dabs Count
" [Synchronized With Write Ck)

Wirfe Data Coust Width |14 | Range: 1.14

) Fad Datn Coent
! [Synchronered with Read CIk)

Feoad Data Count Width 14 | Range: 1..14

Simulation Dptiens
~1 Disnble tming viedation on crorss check domain registers

y [ porashent| (xmoa ] poge sore [_iea> | [Generase ] [ comeel ] [ o]

18. Click Generate to generate the FIFO core.

| logiC P Fifo Generator -
FIFD Generator Summany
Selected FFO Type
Clocking Scheme: Independent Clocks: Mastnory Type: Blodk RAM
Seleched Simulation Model

Model Generated | Bebavoral Model

Hotes © el i not cycke sccurabe. Use struchural medel for cycke socuracy.
Please nefer o FIFD Generator User Guidé penerated with the core

FIFO Csmensions

WWiribe Wicth ; 10

Write Diget © 16303

Block RAM resecrce{s] (185 BRAMS): 1
Bloxck RAM rescearce(s]) ( 36K BRAMS]: 4

Fesd Width - 10
Raepd Dispth : 16380

Addtiomal Features

Aimoft FullfEmgty Flags | Hot Selectad [ Nol Selected
Frogrammabie Full Empty Flags : ot Selecied | Mot Selected
Data Count Cutputs Selected

Handihaking - ot Sulected

Read Mods [ Reset : ‘Standard FIFQ / Asychronous

Read Latency (From Bising Edge of Resd Clack): 1
Corusult Dtn Shaet for ParformieosResourcs impact of sbeh faature

[ Dotasteet | [ <moak | Fagucors | nea~ | [Generste | [ comel | [ mel |

Note In this tutorial, the egress FIFO forwards a packet to the TX LocalLink First In
First Out (FIFO) only when there is at least one complete packet in the egress FIFO.
For this purpose, add another FIFO to monitor the packet count in the egress FIFO.

19. Select Project > New Source to open the New Source Wizard. Select IP (CORE

Generator & Architecture Wizard) and name the IP count_fifo. Click Next.
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Select Source Type

15 Brana Fite

B name:
‘packet_fifo
LogaSon:
€:iorials EthemetiySemac_misOxiocore de | [yaa)

9] e o proect

20. Select Fifo Generator version 8.3 from the IP list. Click Next and then Finish.

Select [P

Create Conegen or Archiecture Wizard IP Core,

[ vewby rnson | inem by ame |

= [ Memories & orage Elements
= [ AFos

Search [P Catslog: | FIFD.
7] 88 1P versons

HName = Wersion

I7] ondy 1P compatible with chosen part

21. When the FIFO Generator GUI opens, set the FIFO implementation to Independent
Clocks (RD_CLK, WR_CLK) Distributed RAM. Click Next.

Processing Live Ethernet Traffic
UG819 (v13.3) November 11, 2011

www.Xilinx.com

17



& XILINXs

Tutorial
ErCEEEEEE—— 2 2SS oy
Yew  Documents
P Symibol LR
= 7| InglCRPF Fifo Generator -
Carmpanent iame [GRUCRRG) 1
FIFO Implemantation
Choosa the FIFD implementation from oo of the following:
Supparted leatunes
Resd/Write Clock Domaiss Hemony Type (1) (2} (3) (4) (5}
© Comenon Clock (CLK) Block RAM x x
Comandn Cladk (LUK} Destrbatid RAM X
Comenon Closk [CLK) Shift Register
| Commenan Cloi (LK) Budlt-in FIFD il G
+ Independant Clocks (RD_CLE, WR_CLK) Elock RAM HE x
@ ndependent Clocks (RD_CLE, WR_CLK) Distrbuted RAM X
1 Independent Clocks (RD_CLE, WR_CLK) Buif-in FIFO o o
[1) Nom-symmetric aspest rotios (dferent read and write data widths)
(2] Frgt-Werd Fall-Theough
(3) Uses Built-in FIFD primitres
{4} ECC support
{5} Dynasmic EXvor Inpacton
g
i . | [Dsmashe] peor | pagetofs [ twax | [Generme | [ concel | [ o |
22. Set the Read Mode to First-Word Fall-Through. Set the Write Width and Read
Width to 1, and Write Depth to 32. Click Next.
[t T S e e
Wi Documents
P Syribel & X e
| JogiC LRt Fifo Generator &
Read Mode
Standard FIFFQ
i & First-Word Fall-Through
: fe Budt-in FIFD Options
The Frequency relationship of WR_CLK and RB_CLK MUST be
= specified s gensrate the comed implamentabon.
LRERE Read Clock Frequancy (MHz) J - Remge: 11000
Wity Clock Fraquancy (Mt} I | Range: 11000
[t Port Parametens
| Wirite Width 1 Range: 1,2.3.1004
- Write Depth 32 [] Actunt write Bepah: 33
o | smad wadth 'l j
Ruad Dopth B8 _ Actusl Raad Degth: 33
Implementation Optons
Enable ECC
Uts Embedded Fegesters in BRAM or FIFO (when possible)
Read Listency (From Rising Edge of Read Clock): 0
= , | [mstastont| | <Bock |Pagezefs | met> || geesrate | [ gancal || peo |
23. Use the default settings for Optional Flags, Handshaking Options, and Error
Injection. Click Next.
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IF Symibod
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Optional Flags

1] Akmost Full Flag
Handshaisng Cptans

Write Fort Hesdshaking

1) Wirite Acknowdedge Flag

& Achive Hgh

Ao Low

Read Port Hasdshaling

I} vailkd Flag

“alid (Read Adoowdsdga)
@ Acthe High

Aciren Low

Error Infection
Single Bit Ervor Injectan

Fifo Generator

Overflow (Wit Erres)
@ hckive High

Artwe Lo

7] undesfiow Flag
Undarficw (Raad Ervee)
1 Artson High

Actve Low

Double Bit Ermer Ixjecton

AT —— s e

g

24. Use the default settings for Initialization and Programmable Flags. Click Next.

Yew  Documenks
IF Symibod

LR

Inialzation
1 Resat Fin
Rieset Type
Synchronius. Ressd
@ Asynchronous Reset
Full Flags Ruset Value |1
1] Use Dont Reset
Use Doul Resel Volua 0
Progreenmebie Flags
Frogramemable Full Type
Full Threshold Assert Value

Full Threshokd Negate vilue

Prograsrenable Empty Tres
Errgty Threshold Assedt Valus

Erghy Threshold tegate Velua

Fifo Generator

| Enable Reset Synchronization

=

()

tio Programmable Full Threshold =
E*‘h‘wx:l_ 1021
[EEE rorge: 3.1020
1 Programaie Evgty Theashold El
E mange: 21019
Eaar.;,ﬂ. wzn

e — e m—

g

25. Ensure that the Write Data Count and Read Data Count are set to 5. Click Next.
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e 2 =
Yew  Documents
et

| logiC P Fifo Generator -

Data Count Oplions
1] Use extra logic for more accurste Data Counts

Data Count
{Synchronired With Cic)

Data Count Widkh B monge: 1.5

o WrRn Dabs Count
" [Synchronized With Write Ck)

Wirfie Data Count Width 5 Range: 1.3

) Fad Datn Coent
! [Symchronered with Read CIk)

Road Data Count Width 3 | Range: 1.5

Simulation Options
~] Disnbie tming vielation on cross deck domain registers

y [ porashent | (xmoa ] poge sore [_iwa> | [Generase ] [ comeel ] [ o]

26. Click Generate to generate the FIFO core.

e 2 =
Wirw  Decuments
P Symibol LR
= | glC P Fifo Generator -

FIFD Generator Summany

Selected FFO Type

Chocking Scheme: Independent Clocks. Mastnory Type: Distributed RAM

Seleched Simulation Model

Model Genersied ; Behavioral Model

Neotes - el i not cycke sccurabe. Use struchural medel for cycke socuracy.

Please nefer to FIFD Generator User Guide generated with the core

FIFO Dimensions

Viiribe Width ¢ 1 Foead Width : 1

Vit Dégth 33 Read Dipts : 13

Additiceal Fentures
Aaaet Full Ermpty Fligs | Vot Selected | ot Sebected
Frogrammabile Full Empty Flags : Mot Selected | Hot Selected
Dk Count Outputs : Selected

Handshaking : Mot Selected

Forad Mode | Resat : ‘Standord FIFD | Asyexcheonous

Ritad Labency (From Rising Edge of Resd Clack):
Corsult Diotn Shawt for Performance/Rescuros mpact of ebdh faature

| [aetasheat] (Cxma | pogusore | nen - | [enerase ] [Ccomeel ] [t ]

Next, you Add a top-level module vSemac_top that instantiates the
v5_emac_locallink module , ingress FIFO, egress FIFO, and egress packet count
FIFO. You can use the completed v5emac_top.vhd  provided in this tutorial.

27. Select Project > Add Source, and add the v5emac_top.vhd
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Step 2: Creating a Testbenc h

Now, you can add a VHDL testbench module vbemac_tb.v  that binds the vSemac_top
instance to a packet processor. You can use the completed v5emac_tb.v file.

Select Project > Add Source. Add the vSemac_tb.v and simple_arp.v  provided
in this tutorial.

Step 3: Creating a Custom Constraints File

Partitioning the Design into Lock-Step and Free-Running Portions

The key concept of this tutorial is to partition the design into two portions:

* A free-running portion that interfaces with the external Ethernet PHY through the
Virtex®-5 Embedded Ethernet MAC. It connects to external I/Os and clocks, and
runs at the full clock speed required by the Ethernet interface

* A lock-step portion that is driven by the HDL testbench through ISim. It is
synchronized to ISim , and receives stimuli and clock events virtually over the
Hardware Co-Simulation (HWCoSim) interface. As a result, it runs at a much
lower speed.

The following figure shows how the Ethernet design is clocked under HWCoSim. The
HWCoSim interface is inserted automatically during the compilation. It generates an
emulated clock based on the 100 MHz user clock on the ML506 board. The emulated
clock corresponds to the clock event on the clk signal in the testbench, and drives the
clk port of vSemac_top running in hardware. The MGT clock for the Ethernet MAC
is received from the 125 MHz differential clock on the ML506 board. The ingress and
egress FIFO provide an asynchronous packet buffer for crossing domains between the
emulated clock, clk and the LocalLink interface clock, |l_clock

100 MHZ
User Clock viemac_top
Emulated
" Clock i vsemac_locallink
: E
1
¥ l‘ | 1
ngress
| RRo | Virtex-5
Embedded
Clock ¥ » Clk i l_clock y /LSW'\ Ethernet
Generator Tri-m ode A
L’ Egress | | Ethernet N
FIFO [~ FAAC
1
Hardware !
Co-Simulation !
Interface i MGTCLK P 125 MHz
' - Differential
MGTCLK_I D Clock
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Mapping Ports to External I/Os and Clocks

You can provide a custom constraints file, in Xilinx® UCF format, to instruct the ISim
compiler about which ports of the instance under Hardware Co-Simulation (HWCoSim)
are to be mapped to FPGA IOBs, and which ports are controlled by the HDL testbench.
The ISim compiler looks for LOCconstraints in the provided UCF file.

* A port with a LOCconstraint is mapped to the corresponding FPGA Input Output
Buffer (I0B).

* A port without a LOCconstraint is mapped to the hardware co-simulation interface
and is accessible from the HDL testbench.

The partitioning of a design into a free-running portion and a lock-step portion happens
implicitly, based upon how clock ports are mapped.

*  When the clock port is mapped to an FPGA I0OB using a LOCconstraint, the logic
driven by this clock belongs to the free-running portion.

*  When the clock port has no LOCconstraint assigned, the hardware co-simulation
interface toggles the value on this port when a corresponding clock event occurs in
the testbench. The logic driven by this clock belongs to the lock-step portion.

Because the free-running and lock-step portion run at different speeds with separate
clocks, the design should handle clock domain crossing between the two portions. The
ISim HWCoSim compilation does not modify the design internals, and the assumption
is that the design can handle the speed difference and synchronization between the
two portions.

The following table lists the ports on the vbemac_top module that are mapped to
external I/Os, and those are controlled by the testbench.

Partition of ports on the vbemac _top module

Ports Mapped to External I/Os Ports Controlled by Testbenc h
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
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The example design provided by Virtex-5 Embedded

Tri-Mode Ethernet MAC wrapper has a UCF file,
ipcore_dir/vbemac/example_design/vS5emac_example_design.ucf . You use
it as a template to create the custom constraints file for HWCoSim.

1. Copy
ipcore_dir/vSemac/example_design/vS5emac_example_design.ucf to
the ISE® project directory where v5_emac_top.v  is located. Name the
copied file vSemac_hwcosim.ucf

2. Modify the vbemac_hwcosim.ucf file as follows for the ML506 board:
a. Comment out the AREA_GROUEBbnstraints for the embedded Ethernet MAC.

#INST v5 _emac_lI/* AREA GROUR- AG_v5 emac ;
#AREA _GROUPAG_v5 emac" RANGE= CLOCKREGION_X1Y2,CLOCKREGION_X1Y3

Change the LOCconstraints of MGTCLK_Rind MGTCLK_No P4 and P3,
respectively, if the default values are different.

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

b. Change the LOCconstraint of GTPprimitive from GTP_DUAL_XO0? to
GTP_DUAL_X0%8.

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

c. Enable auto-negotiation by default on EMACQof the Ethernet MAC primitive.
INST "*?v5_emac" EMACO_PHYINITAUTONEG_ENABLE TRUE;

d. Add the LOCconstraint for TXN_0O, TXP_0, RXN_Q RXP_Q and PHY_RST_No
match the pin assignments on the ML506 board.

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. Next, modify the vSemac_hwcosim.ucf file for ISim HWCoSim requirements.

a. Add a wildcard character (*) at the beginning of the hierarchical path for the
following constraints. This is required because the v5emac_locallink wraps
as a submodule when it is compiled for HWCoSim.

NET "clk125"  TNM_NET= "clk_gtp";

b. Put a timing ignore constraints (TIG) on the resetdone  signal to avoid any
timing error, because that is monitored by the ISim testbench.

NET "*resetdone" TIG;

Processing Live Ethernet Traffic
UG819 (v13.3) November 11, 2011 www.xilinx.com 23



Tutorial & XILINXs

Step 4: Compiling the Design for Hardware Co-Simulation

After you create the testbench and the custom constraints file, you can compile the
design for Hardware Co-Simulation (HWCoSim) using the ISim compiler. You do this in
Project Navigator by enabling hardware co-simulation on a selected instance in your
design. The selected instance, including its submodules, are co-simulated in hardware
during the ISim simulation. Other modules are simulated in software.

1. Switch to the Simulation View in Project Navigator. Right-click the v5emac_dut —
v5emac_top instance from the Hierarchy Pane, and click Source Properties.

i IS€ Project Navigator (M.704) - CATutorials\EthereflwSemac_miS0xivSemac_mi50xise - [vSemac_thvhd] L ) S
[2) File Edit View Project Source Process Tools Window Layout Help - | & o
D2 dDEX[wo| « ALBRLPEIABED: LR P LY
loﬁiﬂ" 8 «0&x 4 g architecture testbench of vSemac thb i -
[ | view: ) $i Implementation % [ Semudation ;
= [Bakavioral 3 ot 10 component viemac_top ia |
4l = 11 port 3
(5] | Hierarchy - 12 clk
: @_1 \ﬁgmar_mlsﬂx 13 Ceset
oo | B O schveS0t-101136 14 resetdone
;fij re_elastic_buffer - structural (n_elastic_buffervhd) | 18
= = viemac_th - testbench (vSemac_th.vhd) 15 ingress sof n
R I Semac_dut - viemac_top - il [ 8 e ingreas ecf n
- fe) packet_processor - address_swap LU Mew Source... ingress_data
R packet_processor - simple_arp - it (] Add Source... ingress_rd count 3
= o ingress re
] Hs| Add Copy of Source... ingress empry
en
oe egresa sof n : in scd
di| Remave egress eof n : in =cd
; egress daca . in scd
o = Manual Compile Onder egress Wr count : out scd
- _.':l St as Top Module Bgress we » in acd c:
| P Mo Processes funning SmantGuide.., egress full : out =cd e:
11 | Processes: vSemac_dut - vSemac_top - il File/Path Display b count_we o
20|25 P imSimulstor COUNT_WE_count
= B)  Behaviosal Check Syntax Expand All
i Simulate Behaviaral Model Collapse Al TXP 0
TN O
| {My Find... Cirl+F BXE_D -
— Design Properties... :
bl Start | W2 Design | U] Fles IE Libraries @ Design Prop || [E] vsemac_top.vhd [ ]
Edit the properties for the highlighted source LnEColl VHODL

2. Select the Hardware Co-Simulation category. Check the Enable Hardware
Co-Simulation checkbox. Set the Clock Port to clk. Select ML506 (JTAG) as the
Target Board for Hardware Co-Simulation.

B Source Properties - Hardware Co-Simulation Properties o —
Category U this to change the selected design unit's Hardvware Co-Simulstion properties.
[ I}!s.ign View 1 Source File: | vSemac_top.vhd
Hardware Co-Simulation T
Property Mame Value
Enable Hardware Co-Simulation 7]
I Clock Part clk I
Target Board for Hardware Co-Simulation :MLSW UTAG) =
Re-Usze Last Bitstrearn File & .

Note The instance enabled for hardware co-simulation is now marked with a
special icon 18,

24
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If the instance selected for hardware co-simulation does not change in subsequent
runs, you can turn on the Enable Incremental Implementation option to skip the
synthesis, implementation, and bitstream generation for hardware co-simulation.
It allows the testbench or any portion simulated in software to be modified and
simulated again quickly.

3. Select the vBemac_tb instance from the Hierarchy Pane. In the Processes Pane,
right-click Simulate Behavioral Model, and click Process Properties.

] 1SE Project Navigator (M.70d) - CA\Tutorials\EthernetyySamac_miS0x\vSemac_mi30xxise - [vSemac_tbvhd) il
E File Edit View Project Ssurce Proceszs  Teols Window Layewt Help = [{ =] ™
Q2 Hd aDDX|wa| o FLFRBREABIA BB FRIPEL)T
| Design “#O& % | g architecture tesctbench of viemac th is =
i \iew: ) {6 tmplementation @ K smulation E ]
= 1 10 component vSemac top is
:EJ Eﬂ\ﬂwd E 11 port | E
JI| Hierarchy | 12 clk
= ] vSemac_miStx 13 resec
oo |2 0 xcSvsSt-1f1136 14 rasardans
i&'iJ re_elastic_buffer - structural (n_elastic_buffervhd) | = is
| viemac_th - testbench (vIemac_th.vhd) | 16 ingresa sof n : out =
a B H, viemac_dut - vSemac_top - tl (viemac_top % 17 ingress =of n t out =
= packet_processor - address_swap_module 8 - a g ia ingress data ! OUT =
15 packet_processor - simple_arp - ril (simple_arpy is ingress rd count : out =
- * 20 ingress ra i in =
g ! 21 ingress empty : out =
22
23 esgrass sof n : in =
24 egre=s eof n : in =
25 egress data : in =
i — =t 26 agress wr count i out =
27 agrass we : in =t
B B) hoProcesses Running 28 egress full i out =
he - - - 29
:H: Processes: viemac_th - testbench 30 COuUnt_we o L H A
U |5 9 15im Simulstor 31 count_Wr_count : out st ve
| = ¥  Behsvioral Check Syntax 3z
|Ix A TXE_ O : out =
= T4l Run TAN O : ouc st
! Rerun All RAF O : in scd -
. . - <, Stop g
g L ] ™ Desgn |1 HH. E m“ Run With Cumrent Data it =] vsemac_top.vhd =] viemac_tb.vhd %]
Edit the properties for the highlighted process Ln8Call WVHDL

4. Change the Property display level to Advanced. Set the following properties for the
Simulate Behavioral Model process:

e Check Use Custom Simulation Command File.
e Set Custom Simulation Command File to init.tcl.

* To set this option, the Use Custom Waveform Configuration File needs to be
checked.

e Set Other Compiler Options to -hwcosim_constraints vSemac_hwcosim.ucf.

The init.tcl script executes when ISim starts. It runs the simulation for 50ns to
perform an initial reset of the design.

The vbemac_tb.wcfg  file provides a customized waveform configuration view for
this tutorial.

Note The custom constraints file for hardware co-simulation is provided to the
ISim compiler through the —hwcosim_constraints  switch. Specify this property
through the Other Compiler Options.
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mm:;;m-m@

Switch Hame Property Name Value
Use Customn Simulation Command File [V
Custom Simulstion Command File inittel =
-incremental | [ncremental Compilaticn e
-nodebug Compile for HDL Debugging il
Use Custom Project File B
-pij Custom Project Filename
Run for Specified Time y
Simulation Run Time 1000 ns _ _ _
Waveform Database Filename | C/Tutorials/Ethemet/vSemac_miS0nvSemac_th_isim_behwdb [ue)
Use Customn Wavefiorm Configuration File (7]
Custom Waveform Configuration File viemac_th.wcfg [.:.J
Other Compiler Options -hwiosim_constraints viemac_hweoosimouct
-rangecheck  Value Range Check F
Library for Venlog Sources
i Specify Search Directories for Include | [l )
=-d Specify ‘define Macre Mame and Value
Specify Top Level Instance Names | work.vSemac th
Other Simnulator Commands [

Property deplay level: Advanced EI [¥] Drmplay gwitch names _@Tu.l:

Lox J[ cms |[ sy || reo |

5. Run the Simulate Behavioral Model process for the v5emac_tb instance.
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Compiling from the Command Line

You can invoke the ISim compiler through the Fuse command line tool. As in the pure
software simulation flow, you need to provide Fuse a project file, the design top-level
module(s), and other optional arguments, such as libraries to link in and library search
paths. To compile the design for Hardware Co-Simulation (HWCoSim) , provide the
extra arguments listed below:

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 specifies the full hierarchical path of the instance to
co-simulate in hardware.

¢ -hwcosim_clock  specifies the port name of the clock input for the instance.
—  This is the clock in the lock-step portion, to be controlled by the testbench.

- For a design with multiple clocks, specify the fastest clock using this option so
that ISim can optimize the simulation. Other clock ports are treated as regular
data ports.

e -hwcosim_board specifies the identifier of the hardware board to use for
co-simulation. The following Virtex®-5 boards are supported by default:

- ml501-jtag: Xilinx® ML501 Evaluation Platform
ml505-jtag: Xilinx ML505 Evaluation Platform

- ml506-jtag: Xilinx ML506 Evaluation Platform

- ml5074tag: Xilinx ML507 Evaluation Platform

- ml510jtag: Xilinx ML510 Evaluation Platform

- xupvb-jtag: Xilinx XUPV5-LX110T Evaluation Platform

e -hwcosim_constraints (optional) specifies the custom constraints file that
provides additional constraints for implementing the instance for hardware
co-simulation. We also use the constraints file to specify which ports of the instance
are mapped to external I/Os or clocks.

e -hwcosim_incremental (optional) specifies whether Fuse should reuse the last
generated hardware co-simulation bitstream and skip the implementation flow.

For example, to compile the EMAC design for this tutorial, you can run the Fuse
command line as follows:

fuse -prj vbemac_tb.prj vbemac_tb
-0 vbemac_th.exe
-hwcosim_instance /v5emac_tb/v5emac_dut

-hwcosim_clock clk
-hwcosim_board  mI506-jtag
-hwcosim_constraints v5emac_hwcosim.ucf
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Step 5: Running I1Sim Hardware Co-Simulation

The simulation executable generated by the ISim compiler runs in the same way in both
the pure software simulation and the hardware co-simulation flow. Project Navigator
automatically launches the simulation executable in GUI mode after the compilation
finishes.

In the Instances and Processes view, a special icon ¥4 indicates that an instance is
selected for hardware co-simulation. As the instance runs in hardware, you cannot
expand it to see its internal signals and submodules.

g-n I5im (M.70d) - [v3emac_th.wicfg]

@ Eile Edit View Simulation Window Layout Help
DA d DBX®[0 oM@
Instances and Proces... + OO0 & X | [Objects +08&F x

mmama .| Simulation Objects for vSemac_...
] L Y Y Y [

Instance and Process Name *
1} vSemac_tb Object Name Val =
I:E-I g_init_reset = I ek 1
;E-I g_no_init_reset I reset 0
:El g_arp_reply 8 It resetdone 1 (B
l ingress_sof_n 1
g1 It ingress_eof n 1
g 130 &4 ingress_datal... 111—
g :140 ingress_rd_co... 00C
G 143 I, ingress_re a
D 144 It ingress_empty 1
(g 1145 5, egress_sof n 1
G 146 il B egress_eof n 1
[ = n &4 egress_data[7... 111
B eqress wr co.. ooc T
&Instanc... Memary E 4 [ F

Before the simulation starts, ISim programs the FPGA with the bitstream file generated
for hardware co-simulation. The message in the ISim console window reads:

Downloading  bitstream, please wait till status is READY After the
FPGA is configured, the console shows Bitstream  download is complete.
READY for simulation . From this point, you can run the simulation and interact

with the ISim interface the same way you do in the software simulation flow.

The testbench initially resets the system by asserting the reset signal. The resetdone
signal transits from low to high quickly after the reset is de-asserted. This is because the
reset process takes place in hardware at full speed. It could take a much longer time if
the same process is simulated in software.
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tn_0
rp 0
. ran 0
g 209 Uh mgtdk_p
%l atd logic 1164 mgtak_n
J_' i —_— ' _— S e rst_n
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This is & Full version of 1Sim.

Time resolution is 1 ps
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at 0 ps: Note: Downloadng bitstream, pheass wait tl status is READY, B
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If the Ethernet MAC receives packets, the packets are forwarded from RX LocalLink
FIFO to ingress FIFO. When the testbench runs for a few thousand nanoseconds, it
starts to read packets out from the ingress FIFO. The ISim console prints out a message
like receive a packet at 110 ns when there is a packet read from the ingress
FIFO. You can also observe the packet data (ingress_data) from the ISim waveform.

If you run the ISim simulation continuously (using the Run All command), you

can observe the packet stream and how the packet processor processes the packets.

As a validity check, you can install a third-party packet sniffer such as Wireshark
(http://www.wireshark.org) to compare the packets captured by the ISim testbench, and
the ones captured by the sniffer.
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Now you can modify your packet processor in your testbench and recompile the
ISim testbench with the Enable Incremental Implementation turned on in the
Hardware Co-Simulation (HWCoSim) properties. This substantially speeds up the
develop-compile-debug cycle for your HDL design.
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Additional Resources

e Xilinx Glossary -
http://www.xilinx.com/support/documentation/sw_manuals/glossary.pdf

¢ Xilinx Documentation - http://www.xilinx.com/support/documentation

e Xilinx Support -http://www.xilinx.com/support/documentation
o Virtex®-5 ML506 Evaluation Platform User Guide (UG347)

o Virtex®-6 ML605 Documentation

e Spartan®-6 Boards and Kits

e [Sim User Guide (UG660)

e [SE Hardware Co-Simulation Tutorials: Accelerating Floating Point FFT Simulation
(UG817)

e |SE Hardware Co-Simulation Tutorial: Interacting with Spartan-6 Memory Controller
and On-Board DDR2 Memory (UG818)

e [SE Hardware Co-Simulation Tutorial: Processing Live Ethernet Traffic Through Virtex-5
Embedded Ethernet Mac (UG819)
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http://www.xilinx.com/products/boards/ml605/reference_designs.htm
http://www.xilinx.com/products/boards_kits/spartan6.htm
http://www.xilinx.com/cgi-bin/docs/rdoc?l=en;v=13.3;t=ise+tutorials;d=ug660.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=en;v=13.3;t=ise+tutorials;d=ug817.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=en;v=13.3;t=ise+tutorials;d=ug817.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=en;v=13.3;t=ise+tutorials;d=ug818.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=en;v=13.3;t=ise+tutorials;d=ug818.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=en;v=13.3;t=ise+tutorials;d=ug819.pdf
http://www.xilinx.com/cgi-bin/docs/rdoc?l=en;v=13.3;t=ise+tutorials;d=ug819.pdf
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Determining the Ethernet Port

Determining the Ethernet Port

To run an Ethernet-based Hardware Co-Simulation when multiple Ethernet interfaces
are present, you must select the Ethernet interface that you want to co-simulate.

If you ran a previous hardware co-simulation using the Point-to-Point interface option,
you see the following error message:

"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."

Use the following steps to determine the Ethernet port, set and verify the Ethernet
address, and verify that the simulation runs. Refer to the following figure for Step 1.

1. Determine the Ethernet port to which the co-simulation board is connected.
a. Onyour system command prompt, open a command terminal window (cmd)

In the command window, type ipconfig -all  to list all Ethernet ports and
connections.

c. Locate the physical address of the Ethernet port connected to the co-simulation
board.

d. Convert the physical address delimiter from a dash (-) to a colon (:). For
example: 00:19:B9:75:E5:95
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2. Set and verify the correct Ethernet port in ISim, as follows:
Open the ISim GUL

a.
b. Select the Design under Test (DUT).

o n

Go to the Tcl console.

i.  Set the Ethernet address:

hwcosim set

<## HE LA LA

ii. Verify the Ethernet address:
hwcosim get

iii. Verify that the simulation runs:

run 10us

ethernetinterfacelD

ethernetinterfacelD

In the Tcl console, enter the following commands:

address>

The following figure outlines the process within the ISim GUL
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