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FPGA Setup for TOE/UDP1G IP with CPU Demo

Rev2.0 11-Feb-21

This document describes how to setup FPGA board and prepare the test environment for running
TOEL1G-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.

Test Env#A

OR

Test Env#B

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 udpdatatest (test application for UDP1G-IP). Also, Niosll
command shell 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
TOE1G-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.
e FPGA development boards:

(@]

0O O O O

©)

Arria 10 SoC Development Kit

Arria 10 GX Development Kit

Arria V GX FPGA Starter Kit

Cyclone 10 GX FPGA Development board
Cyclone V GT FPGA Development Kit
Cyclone V E FPGA Development Kit

e PC with 1 Gigabit Ethernet or connecting with 1 Gigabit Ethernet card
e 1Gb Ethernet connection: Cat5e or Cat6 cable for between FPGA and PC/FPGA

e USB cable for FPGA programming and JTAG UART, connecting between FPGA board and
PC. USB cable type of each board is as follows.

o

micro USB cable:

Arria 10 SoC Development Kit

Arria 10 GX Development Kit
Cyclone 10 GX Development Kit
USB-AB cable:

Arria V GX Starter Kit

Cyclone V GT FPGA Development Kit
Cyclone V E FPGA Development Kit

e Quartusll programmer for programming FPGA and Niosll command shell, installed on PC
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‘tcpdatatest.exe’/
i ‘tcp_client_txrx_40G.exe’
'

or ‘udpdatatest.exe’

YT

IP:192.168.11.25 |
(default) b £ ,3:295 Ghytecs>

1283 11 HByt <s

l \Shure)

1Gb Ethernet
(Cat5e/Cat6)

r Arr|a1 0SoC board

RO R N -

: Power adapter cable

Figure 1-1 TOE1G-IP/UDP1G-IP with CPU demo (FPGA <-> PC) on Arrial0 SoC
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Systen connected

or ‘udpdatatest.exe’

IP:192.168.11.25 |

(default)

”I

‘tcpdatatest.exe’/
‘tcp_client_txrx_40G.exe’

ng 4. Z'lS GByteds>

=
o 1za3 1! Hnyt C5)/8

Figure 1-2 TOE1G-IP/ UDP1G-IP with CPU demo (FPGA <-> PC) on Arrial0 GX
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IP:192.168.11.25
(default)

1P:192.168.11.42
(default)

e~

s
| Press “x""to skip paranctor seteingix
1P init

Niosll terminal

-~ T0E
i D

=

‘tcpdatatest.exe’/
‘tcp_client_txrx_40G.exe’
or ‘udpdatatest.exe’

Figure 1-3 TOE1G-IP/UDP1G-IP with CPU demo environment setup on Cyclonel0Q GX
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1P:192.168.11.25 [
(default)

| ‘tcpdatatest.exe’/
\ 4 ‘tcp_client_txrx_40G.exe’
! or‘udpdatatest.exe’

\y =

@1

: (a Iltl )
| im:m

1Gb Ethernet
(Catb5e/Cat6)

| -y ArrlaV GX Starter board

- HE ‘ :: AE \‘tn.a

™ cl

| ¥ 1
13534 Ndd 13534 XYW

Figure 1-4 TOE1G-IP/UDP1G-IP with CPU demo environment setup on ArriaV GX Starter
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Power adapter cable

1P:192.168.11.25 i .
(default) e it i

| ‘tcpdatatest.exe’/
1 ‘tep_client_txrx_40G.exe’
or ‘udpdatatest.exe’

0N

— = ,7.'2_?1'5’:; ! "".
S B E

"r' CycloneV GT board

1Gb Ethernet
(Cat5e/Cat6)

1P:192.168.11.42
(default)

ResetSW

P Xvi

Figure 1-5 TOE1G-IP/UDP1G-IP with CPU ﬁchl‘eo environment setup on CycloneV GT
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IP:192.168.11.25 |
(default) o -

ta pattern in Client mede

xxxxxxxxxxxxxxx

‘tcpdatatest.exe’/
‘tcp_client_txrx_40G.exe’
or ‘udpdatatest.exe’

I B WP USB AB
)i , RS (JTAG)

1Gb Ethernet
(Cat5e/Cat6)

Cyclone VE board /s

YN g

| PGM_CONFIG. PG, SEL

Figure 1-6 TOE1G-IP/UDP1G-IP with CPU demo environment setup on CycloneV E
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The step to setup test environment by using FPGA and PC is described in more details as
follows.

1) Turn off power switch and connect power supply to FPGA board.

2) Connect USB cable, micro USB, or USB AB cable, depending on FPGA board, between
FPGA board and PC for FPGA configuration and JTAG UART.

3) Connect CAT5e/CAT6 cable between PC and Ethernet connection of FPGA board. User
must use the right port when FPGA board has two 1Gb Ethernet ports.

Connect Power cable

(8 Connect CAT cable to
S 1GbE Port (right port)

Fiquré 1-7 Power, USB, and Ethernet connection

4) Turn on power switch on FPGA board.
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5) Open Quartusll Programmer to program FPGA through USB-1 by following step.

a) Click “Hardware Setup...” to select USB-Blasterll[[USB-1].

b) Click “Auto Detect” and select FPGA device.

c) Select FPGA device icon.

d) Click “Change File” button, select SOF file in pop-up window, and click “open” button

e) Check “program”

f) Click “Start” button to program FPGA

g) Wait until Progress status is equal to 100%
¥ Quartus Prime Programmer Standard Edition - [Chain1.cdf]* - O X
File Edit View Processing Tools Window Help [:‘»earw:n aktera.com |.

@ a) Click Hardware Setup -> USB-1

g) Wait until Progress = 100%

g
- Progress: ’\r‘ 100% (Suoceu!

[ 2, Hardware Setup..| [USB-Blastert USB-1) Mode: | JTAG
[] Enable reaktime ISP to allow background programming when available
f) Click “Start” button
T ° File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase
Ui Start Configure Check Bit
=T Stop F:/Demo/UDP1GIPTest.sof 10AS066N3F40 1D286AD7 FFFFFFFF °
------ snmmne 00000000 <none>
; e) Check “Program”
b) Select FPGA Device 00000000 <nones b 0
<none> 5M2210Z 00000000 <none> | O O
X Delete
d) Click “Change File” button -> Select
M Add File.. UDP1GIP Test.SOF N
Ol :
c) Select FPGA Device N
\ :
2 save File TO!
F® Add Device...
' up
10AS066N3F40 SOCVHPS 5M2210Z SM2210Z
1'b pown ¢ DO
v
x|
sllal (G & & A [¥ <rier @8 Find.. | | & Find Next
— e ID Message A
2 [y g
- @ 209061 Ended Programmer operation at Thu Aug 09 11:34:05 2018
0 v
o
g
@ )
S" System (6) Processing
Figure 1-8 FPGA Programmer
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6) On Niosll command shell,
a. Type “nios2-terminal”.
b. Input ‘0’ to initialize TOE1G-IP/UDP1G-IP in client mode (ask PC MAC address by
sending ARP request).
c. Default parameter in client mode is displayed on the console.

¢ : User Input
UDP1G-IP TOE1G-IP o : User Output

%[nios2-terminal

niosZ-terminal: connected to hardware target
nios2-terminal: YUSB-BlasterII [USB-11", deu
nios2-terminal: (Use the IDE stop button or

[niosZ-terminal.exey
10s2-terminal: connected to hardware target
ios2—-terminal: "USB-BlasterII [USB-11", dewv

| Command to run terminal
Eios2—termina1: (Use the IDE stop button or

Input ‘0’ to initialize
——— UDP1GIP with CPU Demo [Ver = 1.71 —— ——— TOE1GIP with CPU Demo [IPUer = Z-Elin client mode

Input mode = [B] Client [1] Server =>|8
Input mode : [B] Client [1] Server =>

Default TOE1GIP Parameter

+++ Current Network Parameter +++ Window Update Gap =

Mode = CLIENT Mode = CLIENT

FPGA MAC address = Bx000162030405 FPGA MAC address = BxP0A182038405 Default client
FPGA 1P = 192.168.11.42 Target IP = 192.168.11.25 ter displ
FPGA port number = 4000 FPGA IP = 192.168.11.42 parameter display
Target IP = 192.168.11.25 Target port number = 60001 on boot-up screen
larget port number (Target—->FPGA)> = 61000 FPGA port number = 60000

Target port numher (FPGA->Target) = 60000 Press ’x’ to skip parameter setting:
Press *x’ to skip parameter setting:_

Figure 1-9 Message after system boot-up

d. User enters ‘X’ to skip parameter setting for using default parameters to begin system
initialization, as shown in Figure 1-10. 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'IP Reset by using
default parameter
ress 'x’ to skip parameter settingE Press ’'x’ to skip parameter settingm
IP initialization complete IP initialization complete
—— UDP1GIP menu —- ——— TOE1GIP menu —- .
[B]1 : Display UDPIP parameters [B]1 : Display TCPIP parameters Main Menu
[1] = Reset UDPIP parameter [1] = Reset TCPIP parameters
[2]1 : Send Data Test <UDPIP -> Target) [2] : Send Data Test (TIOEIP -> Target)
[3] : Receive Data Test (Target —-> UDPIP)> [3]1 = Receive Data Test (Target -> TOEIP>
[4]1 : Full duplex Test <(UDPIP <-> Target) [4]1 : Full duplex Test (TOEIP <-> Target)
‘ -

Figure 1-10 Initialization 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,
Arria 10 SoC Development Kit
Arria 10 GX Development Kit
Arria V GX FPGA Starter Kit
Cyclone 10 GX FPGA Development board
Cyclone V GT FPGA Development Kit
o Cyclone V E FPGA Development Kit
e Catbe 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)
e USB cable for FPGA programming and JTAG UART, connecting between FPGA board and
PC. USB cable type of each board is as follows.
o micro USB cable:
Arria 10 SoC Development Kit
Arria 10 GX Development Kit
Cyclone 10 GX Development Kit
o USB-AB cable:
Arria V GX Starter Kit
Cyclone V GT FPGA Development Kit
Cyclone V E FPGA Development Kit
e Quartusll programmer for programming FPGA and Niosll command shell, installed on PC.

OO O O O O

CAT5e/CAT6 cable for 1GbE

b 0T

<071P:192.168.11.42
E (default)

| | (I8 o

[ 1P:192.168.11.25
(default)

micro USB cable = micro USB cable

JTAG UART
& FPGA Programming

JTAG UART
& FPGA Programming

Figure 2-1 TOE1G-IP/UDP1G-IP with CPU demo (FPGA<->FPGA)
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The s

tep to setup test environment by using two FPGAs is described in more details as

follows.

Follow step 1) — 5) 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,

Niosl|

command shell displays the menu to select client mode or server mode. The step after

FPGA configuration is described as follows.

1) Open Niosll command shell.

a.
b.
c.

Type “nios2-terminal -- cable 1” to open Niosll terminal of FPGA board#1 (USB-1 port)
Type “nios2-terminal -- cable 2” to open Niosll terminal of FPGA board#2 (USB-2 port)
Set ‘1’ on Niosll command shell of FPGA board#1 for running server mode.

Set ‘0’ on Niosll command shell of FPGA board#2 for running client mode.

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

Figure 2-3.
Server UDP1G-IP Client

| a)+b) Call Niosll terminal through USB-1/USB-2 |

$

a (b
nios2-terminal --cahle 1}) [nios2-terminal --cahle 2

ni

0s2-terminal: connected to hardware targeniosZ-terminal: connected to hardware targe

nios2-terminal: “USB-BlasterII [USB-11", denios2-terminal: “USB-BlasterIl [USB-21", de
nios2-terminal: (Use the IDE stop bhutton omnios2-terminal: (Use the IDE stop bhutton or

-== UDP1GIP with CPU Demo [Uer = 1.?]’ == UDP1GIP with CPU Demo [Ver = 1.7] —-=

Input mode : [B] Client [1] Server =>

Input mode : [@] Client [1] Server =>

| c) Set ‘1’ on USB-1 for server and ‘0’ on USB-2 for client |

Server TOE1G-IP Client

| a)+b) Call Niosll terminal through USB-1/USB-2 |

a
[nios2-terminal.exe ——cahle 1 Q [nios2-terminal.exe —--cable 2 @

TOEAGIP with CPU Demo [IPUer = 2.2— ~~ TOE1GIP with CPU Demo [IPUer = 2.%@
=

Input mode : [B] Client [1] Server => Input mode : [@B] Client [1] Server

| c) Set ‘1’ on USB-1 for server and ‘0’ on USB-2 for client |
Figure 2-2 Input mode
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UDP1G-IP

———= UDP1GIP with CPU Demo [Uer = 1.71 —-
[B]1 Client [1] Server => 1

Input mode

+++ UDP1GIP with CPU Demo [IPUer = 1.7] +++

+++ Current Network Parameter +++
SE

Mode = UER

FPGA MAC address = Bx001122334455
FPGA IP = 192.168.11.25
FPGA port number = 60000

Target IP = 192.168.11.42

Target port number (Target—>FPGA)> = 4000

Target port numbher (FPGA->Target)> = 4000( d
ress "x° to skip parameter setting:x

IP initialization conpl=t=

b. Default parameters for
server mode is displayed

—— TOE1GIP with CPU Demo [IPUer
Input mode [A1 Client [11 Server

efault TOEL1GIP Parameter
1Edow Update Gap =0

2,
=>

SERUVER
PGA MAC address Bx001122334455
arget IP

192.168.11.42
PGA IP 192.168.11.25
arget port number

60000
PGA port number (a
1pg;x

TOE1G-IP

251
1

60001
ress "x” to skip parameter sett
5) Default parameters for
server mode is displayed

Target port number

Input mode : [B] Client [1] Server => 0
+++ Current Network Parameter +++

Mode = CLIENT

FPGA MAC address = BxB080102030405
FPGA IP = 192.168.11.42

FPGA port number = 4000

Target IP = 192.168.11.25

(Target->FPGA> = 610080
(FPGA—>Target) = 68060 (4
to skip parameter setting:

Target port number

T 7

ress x

b. Default parameters for
___________ client mode is displayed

—— TOE1GIP with CPU Demo [IPUer = 2.251 ——
Input mode : [B] Client [1]1 Server => 0
efault TOE1GIP Parameter

indow Update Gap =

ode = CLIENT

PGA MAC address = Bx000102038405

arget IP = 192.168.11.25

PGA IP = 192.168.11.42

arget port number = 60001

PGA port number = 60000 d

T -7

to skip parameter settil

5) Default parameters for
client mode is displayed

Press "x X

Figure 2-3 Default parameter
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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 console.

b. Set parameters on Client 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.

Server TOE1G-IP Client

—— TOE1GIP | a. Input ‘x’ to use default parameter | ==~ T~ TOE1GIP bye? -
Input mode :| on server Serial console Input mode Ehlgﬁ::txs:ﬁ:ls:o:esf‘:téltparameter
efault TOE1GIP Parameter [ efault TOE arameter [
indow Update Gap = gEH ER / indow Update Gap = - f

ode = U ode = CLIENT |

PGA MAC address = Bx001122334455 ( PGA MAC address = Bx00010620304065 |'
Ren immliE | G cmmin

arget port number = 60008 ( arget port number = 60081 |

PGA port number = 60081 (a) PGA port nunber = 68000 '[/@
ress 'x' to skip parameter settingix / ress “x’ to skip parameter setting

IP initialization complete IP initialization complete

——— TOE1GIP menu ——— ——— TOE1GIP menu ——
[B]1 : Display TCPIP parameters [B]1 : Display TCPIP parameters

c. Main menu

[1] : Reset TCPIP parameters [1] = Reset TCPIP parameters

[2]1 : Send Data Test (TOEIP -> Target) [2]1 : 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] : PFull duplex Test (TOEIP <{-> Target)

Figure 2-4 Main menu of TOE1G-IP
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When running UDP1G-IP,

a. For server mode, if user does not change default parameters, input X’ to skip
parameter setting.

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. “IP initialization complete” and main menu are
displayed on server console and client console.

upPIeAP ¢ : User Input

. Default parameters | | __ . ) . ¢ - User Output
—= UDP1GIP with CPU Demo [Vex for server mode UDP1GIP with CPU Demo [Ver = 1.71
Input mode : [@] Client [1] Server =5> 1 Input mode : [B] Client [1] Server => 8
+++ Current Network Parameter +++ +++ Cuppent Network Parameter +++

ode = SERUER

PGA MAC address = BOxB01122334455

PGA IP = 192.168.11.25

PGA port number = 60008

arget IP = 192.168.11.42

arget port number (Target->FPGA) = 4000
arget port nunber (FPGA-)>Target) = 4000
ress 'x’ _to skip parameter setting{x]

IP initialization comp’{jse default parameter

T = CLIENT
PGA MAC address = 0x008102039405 Default parameters

PG 1P = 192.168.11.42 for client mode
PGA port numher = 4000

arget [P = 192.168.11.25

arget port nunher (Target->FPGA) = 61000
arget port nunher (FPGA-)Target) = 6BA0A
ress "X' to skip parameter settingfy [—
Input mode : [B] Client [1] Server =
lnualigpti;nputc: Paraneter not change
Input A MAC address i i

Invalid input : Paraneter ‘u%t changJ Input invalid value to use old value |
Input FPGA IP address

Invalid input : Parameter no changI

— Input to set parameter |

Input FPGA port number Change Target port to use the same
Invalid input : Pavameter not chang

Input Target IP addvess :mt value for both Tx and Rx directions

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

Invalid input : Parameter not change

+++ Current Network Parameter +++
¢ = CLIENT

PGA MAC address = Bx0B@1602030405
PGA TP =192.168.11.42
PGA port number = 4000 || New parameters
arget IP = 192.168.11.25 for client mode
arget port nunher (Target->FPGA) = 60000
arget port nunher (FPGA->Target) = 60000

+ Please also change [P setting and port number on Test application

Figure 2-5 Main menu of UDP1G-IP
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3 Revision History

Revision Date Description
1.0 3-Mar-17 Initial version release
2.0 11-Feb-21 Setup TOE1G-IP and UDP1G-IP and add Arrial0 GX Board
11-Feb-21
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