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FPGA Setup for TOE/UDP1G IP with CPU Demo

This document describes how to setup FPGA board and prepare the test environment for running
TOE1G-IP or UDP1G-IP demo. The user can setup two test environments for transferring TCP
data or UDP data via 1Gb Ethernet connection by using TOE1G-IP or UDP1G-IP, as shown in
Figure 1-1.

=
‘tcpdatatest.exe’ or
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Figure 1-1 Two test environments for running the demo

First uses one FPGA board and Test PC with 1Gb Ethernet card for transferring the data. Test PC
runs test application, i.e., tcpdatatest (half-duplex test for TOE1G-IP), tcp_client_txrx_40G for
(full-duplex test for TOE1G-IP) or udplgdatatest (test application for UDP1G-IP). Also, Serial
console is run on Test PC to be user interface console.

Second uses two FPGA boards which may be different board or the same board. Both boards run

TOEL1G-IP or UDP1G-IP demo with assigning the different initialization mode (Client for Server)
for transferring data.
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1 Test environment setup when using FPGA and PC

Before running the test, please prepare following test environment.

FPGA development boards: ZC706/KC705/AC701 board

PC with 1 Gigabit Ethernet or connecting with 1 Gigabit Ethernet card

1Gb Ethernet connection: Cat5e or Cat6 cable for between FPGA and PC/FPGA

Note: When using ZC706, SFP+ to RJ45 adapter for connecting to SFP+ connector on
ZC706 board must be used.

micro USB cable for programming FPGA, connecting between FPGA board and PC

mini USB cable for Serial console, connecting between FPGA board and PC

Test application provided by Design Gateway for running on Test PC:

TOEL1G-IP: “tcpdatatest.exe” and “tcp_client_txrx_40G.exe”

UDP1G-IP: “udplgdatatest.exe”

Serial console software such as TeraTerm installed on PC. The setting on the console is
Baud rate=115,200, Data=8-bit, Non-parity and Stop=1.

Vivado tool for programming FPGA, installed on PC
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2 Serial Console
|

TR ol —

‘iwm.wm

k- e r 192.160.7.42 4000 0 1

I ‘tcpdatatest.exe’/

‘tcp_client_txrx_40G.exe’
or ‘udp1gdatatest.exe’

CAT5e/CAT6 cable [e— i
for 1Gb Ethernet

SFP to RJ45 adapter l

mini USB cable
(UART)

micro USB ca
(JTAG)

Figure 1-1 TOE1G-IP/UDP1G-IP with CPU demo (FPGA <-> PC) on ZC706
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Figure 1-2 TOE1G-IP/ UDP1G-IP with CPU demo (FPGA <-> PC) on KC705
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Figure 1-3 TOE1G-IP/UDP1G-IP with CPU demo environment setup on AC701
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The step to setup test environment by using FPGA and PC is described in more details as
follows.

1) Power off system.

2) Connect micro USB cable and mini USB cable from FPGA board to PC for JTAG
programming and USB UART (Serial Console).

3) Connect power supply to FPGA development board.

FCLF-8521-3
MADE IN MALAYSIA
siN: ps22ces |/l

"\ ACTIVE COPPER SFP

micr B cable |
(JTAG)

CAT5e/CAT6 cable
for 1Gb Ethernet

CAT5e/CAT6 cable
for 1Gb Ethernet

Figure 1-5 Connect cable between FPGA and PC

6) Power on FPGA board.
7) Open Serial console to connect to FPGA board. Serial setting is Baud rate = 115,200,
Data=8-bit, Non-parity, and Stop = 1.
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8) Download and program configuration file and firmware to FPGA board.
a) For ZC706 board, open Vivado TCL shell and change current directory to download

folder which includes demo configuration file. Type “xxxlgcputest zc706.bat”, as
shown in Figure 1-6 .

B Vivado 2017.4 Tcl Shell - E:\Program\Xilinx\Vivado\2017.4\bin\vivado.bat -modetcl — O X

Vivado% cd D:/Temp/download
Vivado%|udpigcputest_zc766.bat_l

Figure 1-6 Example command script for download to ZC706 by Vivado tool

b) For AC701/KC705 board, configure FPGA by using Vivado, as shown in Figure 1-7.

¢ Vivado 20174 HARDWARE MANAGER - unconnected
File  Flow Tools Window  Help Q- Quick Access

© No hardware targetis open.| Open target

\/ | VADO / T £ Auto Connect

HLx Editions ' | b. Open target -> Auto Connect ‘

Open New Target...
Quick Start

: HARDWAR ER-Iocthos!b(ilinx_tcﬂDigile( d. Click Program device
Create Project >

Open Project > © There are n¥ debug cores. [Program device |Refresh device

Open Example Project >

Hardware ? 00 X
Q = =2 o
Ta S kS Name Status
a. Click Open Hardware Manager ~ H localhost (1 Con| ©- Select FPGA device
LSEEEELR to program bit file
~ @e xilinx_tcf/Digilent/2102033360 Ope prog
Oen Hardware Manaer b —
Xilinx Tcl Store » v {8 xc7k325t_0 (1) ‘ Programmed
2§ XADC (System Monitor
s S
¢ Program Device X

Select a bitstream programming file and download it to your hardware device. You
can optionally select a debug probes file that corresponds to the debug cores g

contained in the bitstream programming file. e. Click “..." to select Programming file
(TOE1GCPUTest.bittUDP1GCPUTest.bit)
Bitstreamfile:  |D:Temp/TOE1GCPUTest bif |-
Debug probes file: B

Enable end of startup check

f. Click Program button to
start FPGA programming

Figure 1-7 Program FPGA by Vivado for AC701/KC705
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9) On serial console, welcome message is displayed.

a. Input ‘0’ to initialize TOE1G-IP/UDP1G-IP in client mode (ask PC MAC address by
sending ARP request).

b. Default parameter in client mode is displayed on the console.

¢ : UserInput
UDP1G-IP TOE1G4P ¢ : User Output
[ Input ‘0’ to initialize
== UDP1GIP with CPU Demo [Ver = 1.6] ==- ~-- TOE1GIP with CPU Deno [IPYer = 2.25 inclientmode
Input mode : [@] Client [1] Server =Y @ Input node : (0] Client [1] Server =>|0
efault UDPIGIP Parameter Default TOEIGIP Paraneter
ode = CLIENT Hindou Update Gap =0
PGA MAC address = BxB00102030405 Hode = CLIENT
PGA IP = 192.168.11.42 FPGA HAC address = Ox000102030405 | Default client parameters,
arget IP = 192.168.11.25 Target IP = 192.168.11.25 | displayed on boot-up screen
PGA port number = 4000 FPGA 1P = 192.168.11.42
arget port number (Target->FPGA) = 61000 Target port nunber = 60001
arget port number (FPGA->Target) = 60000 FPGA port nunber = 60000
ress ’'x’ to skip parameter setting:[i Press *s” to skip pavareter setting:

Figure 1-8 Message after system boot-up

c. User enters ‘X’ to skip parameter setting for using default parameters to begin system
initialization, as shown in Figure 1-9. If user enters other keys, the menu for changing
parameter is displayed, similar to “Reset TCPIP/UDPIP parameters” menu. The
example when running the main menu is described in “dg_toelgip_cpu_instruction” or
“dg_udplgip_cpu_instruction document.

UDP1G-IP TOE1G-P Reset by using
default parameter
Press 'x’ to skip parameter settingfx | Press 'x' to skip paraneter settingdx
IP initialization complete IP initialization conplete
—-- UDP1GIP menu ——- - TOE1GIP neny --- Main Menu
[@] : Show UDPIGIP parameters [0 : Display TCPIP paraneters
[1] : Reset UDP1GIP parameter (1] : Reset TCPIP paraneters
[2] : Send Data Test (UDP1GIP -> Target) (2] : Send Data Test (TOEIP -> Target)
[4] : Full duplex Test (UDP1GIP <-> Target) (4] : Full duplex Test (TOEIP <=> Target)

Figure 1-9 Initializati_dn complete

Note: Transfer performance in the demo depends on Test PC resource in Test platform.
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2 Test environment setup when using two FPGAs

Before running the test, please prepare following test environment.

e Two FPGA development boards which are the same board or the different board,
ZC706/KC705/AC701

e Cat5e or Cat6 cable for 1 Gb Ethernet connection between two FPGA boards (Ethernet
connection between two FPGA boards could be connected directly or connected through
other network devices such as Ethernet switch)
Note: When using ZC706, insert SFP to RJ45 adapter to SFP+ connector on FPGA board.

e Connect micro USB cable and mini USB cable for programming FPGA and Serial console
between each FPGA board and PC (two sets are used for two FPGA boards)

e Serial console software such as TeraTerm, installed on PC. The setting on the console is
Baudrate=115,200, Data=8-bit, Non-parity, and Stop=1.

e Vivado tool for programming FPGA, installed on PC

£ CONG - Tera Term VT
B SetwpCgotrel Window _Hep

CAT5e/CAT6 cable P s ———— \ = Serial console
for 1Gb Ethernet | Ethernet Switch | for server
l or direct CONNECtion  p—— et o= e )

Serial console
for client
o

Y

micro USB cable mini USB cale
__(JTAG) (UART)

| ™ Ii | S | X '
S micro USB cable B mini USB cable
(JTAG) ¥ (UART)
" & i .,l.

GO B::
O O G .

e~
Board#1
(8 (Server) [

.r ‘ A\l
Figure 2-1 TOE1G-IP/UDP1G-IP with CPU demo (FPGA<->FPGA)
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The step to setup test environment by using two FPGAs is described in more details as

follows.

Follow step 1) — 8) of topic 1 (Test environment setup when using FPGA and PC) to prepare
FPGA board for running the demo. After two FPGA boards have been configured completely,
Serial console displays the menu to select client mode or server mode. The step after FPGA

configuration is described as follows.

1) Open Serial console for board#1 and board#2 which are initialized as Server and Client

respectively.

a. Set ‘1’ on Serial console of FPGA board#1 for running server mode.

b. Set ‘0’ on Serial console of FPGA board#2 for running client mode.

C.
Figure 2-2.

Default parameters for server or client are displayed on the console, as shown in

Server Client

UDPAG-IP  |cOM26 - Tera Term

O

¥ COM10 - Tera Ter

Set ‘1’ to select server
mode for FPGA board#1

File Edit Setup Control

File Edit Setup Control | Set ‘0’ to select client

——— UDP1GIP with CPU Demo [Ver = 1.61]
Input mode [B] Client [1] Server =>

mode for FPGA board#2

——— UDP1GIP with CPU Demo [Uer = 1.61
Input mode [B]1 Client [1] Server =>

efault UDP1GIP Parameter

= SERVER
Bx001122334455
192.168.11.25
192.168.11.42
60000

PGA port number
arget port number (Target—->FPGA)
arget port number (FPGA->Target)

4000

40680( c

efault UDP1GIP Parameter

ode = CLIENT

PGA MAC address = BxB00102030405
PGA IP = 192.168.11.42
arget IP = 192.168.11.25

PGA port number 4000
arget port number (Target->FPGA>

arget port number (FPGA->Target)

61000
60060

ress "x° to skip parameter setting:

b. Default parameters for
server mode is displayed

Fress “x” to skip parameter setting:

b. Default parameters for
client mode is displayed

W COM10- Tera

TOE1G-IP M22 - Tera Term VT

a. Set ‘1" to select server
mode for FPGA board#1

File Edit Setup Ceontrol

Client

File Edit Setup Centrol |b. Set‘0’to selectclient

——— TOE1GIP with CPU Demo [IPUer = 2.
Input mode : [@] Client [1] Server =) |1~

efault TOE1GIP Parameter (iLD

indow Update Gap = 0
ode = SERUVER
= Bx001122334455

192.168.11.42
192.168.11.25

arget port number
PGA port number
Press 'x’ to skip parameter se}t’ing

c. Default parameters for

a)

v

mode for FPGA board#2

35@”)’

- =—— TOE1GIP with CPU Demo [IPUer
Input mode [@] Client [1] Server

Default TOE1GIP Parameter

Window Update Gap =0

Mode = CLIENT

FPGA MAC address = Bx000102030405
Target IP = 192.168.11.25
FPGA IP = 192.168.11.42
Target port number = 608001

FPGA port number = 60000

Press "x’ to skip paramet/e{' setting:

c. Default parameters for

server mode is displayed

client mode is displayed

Figure 2-2 Input mode
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2) Input ‘X’ to use default parameters or other keys to change parameters. The parameters of
server mode must be set before client mode.

When running TOE1G-IP,
a. Set parameters on server Serial console.
b. Set parameters on client Serial console to start IP initialization by transferring ARP

packet.
c. After finishing initialization process. “IP initialization complete” and main menu are
displayed on server console and client console.

¥ COMI0-TeraTerm| Server - TOE1G-IP V22 - Tera Term Client : . gzz:lgﬁgtut

File Edit Setup ( a iInputx’to use default parameter | | File Edit Setup | nput x’ to use default parameter
on server Serial console on client Serial console
—== TOE1GIP with CPU Demo [IPUer = 2.2 G === == TOE1GIP with CPU Demo [IPUer = 2. 25] -
Input mode : [@] Client [1] Server => Input mode : [B] Client [1] Server >IB
|

Default TOELGIP Parameter efault TOE1GIP Parameter '
Window Update Gap =@ indow Update Gap = 0 |
Mode = SERVER ode = CLIENT f
FPGA MAC address = Bx001122334455 PGA MAC address = Bx000102038405
Target IP =192.168.11.42 arget IP = 192.168.11.25
FPGA IP = 192.168.11.25 PGA IP = 192.168.11.42 |
Target port number = 60000 | — arget port number = 60001 '
FPGA port number = 66001 ?) PGA port nunber = 60000 /
Press ’x’ to skip parameter setting{§}~ ress 'x’ to skip parameter setting: x
IP initialization complete IP initialization complete

c. Main menu

— TOEIGIP menu ——-— ——— TOE1GIP menu ——-

: Display TCPIP parameters [B]1 : Display TCPIP parameters
[1] : Reset TCPIP parameters [1] : Reset TCPIP parameters
[2] : Send Data Test (TOEIP -> Target) [2] : Send Data Test (TOEIP -> Target)
[3]1 : Receive Data Test (Target -> TOEIP) [3]1 : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP {-> Target> [4] : Full duplex Test (TOEIP <{-> Target)

!

Figure 2-3 Main menu of TOE1G-IP
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When running UDP1G-IP,
a. For server mode,
parameter setting.

if user does not change default parameters,

input X’ to skip

b. For client mode, user must change target port number (Target->FPGA) to use same
value as target port number (FPGA->Target).

c. After finishing initialization process.

displayed on server console and client console.

f comw-TeraTermvﬂ Server - 0

UDP1G-IP

16 - Tera Term VT

EI'E Edlt §etup antrcd ﬂmdow I_'Defau't parameters
for server mode

——= UDPL1GIP with CPU Demo [Uer = 1.61 ———
Input mode : [B] Client [1] Server => 1

efault UDP1GIP Parameter

SERVER
0x001122334455
192.168.11.25
192.168.11.42

PGA port number = 60000

arget port number (Target FPGA> = 4600

w o
=1~
o o>
(1]
o
==3
— 0
-
o
a
a
=
o
@
@
nmnnn

Press ’'x’ to skip parameter settlng:E]

Use default parameter

File Edit Setup Control Window Help

“IP initialization complete” and main menu are

4 : Userlnput
¢ : User Output

~=— UDPL1GIP with CPU Demo [Ver = 1.6]1 -—
Input mode : [B] Client [1] Server => @

el-'ault UDPAGIP Paramet er

CLIENT
PGR MAC address = Bx@00102030405
PGA IP = 192.168.11.42
arget IP = 192.168.11.25
PGA port number = 4060
arget port number (Target->FPGA) = 61000
arget port number (FPGA->Target) = _6PAAA

Input mode : [B] Client [1] Server =
Invalid input : Parameter

ress 'x’ to skip parameter settingfyl——

Default parameters
for client mode

= Input to set parameter

Input FPGA MAC address

t change
ﬁf | Input invalid value to use old value

Invalid input : Parameter not change
Input FPGA IP address ﬂf

Invalid input : Parameter

Invalid input :

[:_.Tt change
Input Target IP address : Change Target port to use the same
Pa"a“““ﬂ-_ft change| yajue for both Tx and Rx directions

Input FPGA port numbep

Invalid input : Parameter not change
Input Target port number (Target-— }FPGH)
Input Target port number (FPGA->Target)
Invalid input : Parameter not change

DP1GIP Parameter

ode LIENT

PGA MAC address = BxBBBIBZEBMBS
PGA IP 192.168.11.42
arget [P = 192 168.11.25

PGA port numbher = 4008
arget port number (Target ->FPGA) = 60060

New parameters
for client mode

ARNING: Please also change IP sett:l.ng and port number on Test apyp

Figure 2-4 Main menu of UDP1G-IP
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3 Revision History

Revision Date Description
1.0 2-Nov-18 Initial version release
2.0 31-Jul-20 Remove test result on the console
3.0 10-Nov-20 TOE1G-IP and UDP1G-IP
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