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FPGA setup for TOE25G-IP with CPU Demo

Revl.1l 4-Mar-21

1 Overview
This document describes how to setup FPGA board and prepare the test environment for running
TOE25G-IP demo. The user can setup two test environments for transferring TCP data via 25Gb

Ethernet connection by using TOE25G-IP, as shown in Figure 1-1.

‘tcpdatatest.exe’ or
i ‘tcp_client_txrx_40G.exe’
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Figure 1-1 Two test environments for running the demo
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First uses one FPGA board and Test PC with 25Gb Ethernet card for transferring the data. TestPC
runs test application to transfer data with TOE25G-IP on FPGA, tcpdatatest for half-duplex test or
tcp_client_txrx_40G for full-duplex test. Also, Niosll terminal is run on Test PC to be user interface
console.

Second uses two FPGA boards which may be different board. Both boards run TOE25G-IP demo
with assigning the different initialization mode (Client or Server) for transferring data.
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2 Test environment setup when using FPGA and PC

Before running the test, please prepare following test environment.

FPGA development board:

- Stratix10 GX (H-Tile) development board

- Stratix10 MX development board

PC with 25 Gigabit Ethernet card

25Gb Ethernet cable:

QSFP28 transceiver + SFP28 transceiver + MTP-to-LC cable

micro USB cable for JTAG connection

Test application provided by Design Gateway for running on Test PC:
“tcpdatatest.exe” and “tcp_client_txrx_40G.exe”

Quartusll Programmer and Niosll command shell, installed on PC

Note: Example hardware for running the demo is listed as follows.
[1] 25G Network Adapter: Intel XXV710-DA2

https://www.intel.com/content/www/us/en/products/network-io/ethernet/10-25-40-gigabit-
adapters/xxv710-da2-25gbe.html

[2] QSFP28 Transceiver (100GBASE-SR4)

https://www.sfpcables.com/100gbase-sr4-gsfp28-transceiver-for-mmf-70-100-meters-m
po-mtp-4813

[3] SFP28 Transceiver (25GBASE-SR)

https://www.sfpcables.com/25gb-s-sfp28-sr-transceiver-850nm-up-to-100m-2866

[4] MTP to 4 LC breakout cable (Multimode)

https://www.fs.com/sq/products/74297 .html

[5] PC: Motherboard ASUS Z170-K, 32 GB RAM, and 64-bit Windows7 OS
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Figure 2-2 TOE25G-IP with CPU demo (FPGA<->PC) on Stratix10 MX
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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 micro USB cable from FPGA board to PC for JTAG programming and JTAG
UART.

/‘\
i
e
re: PN
o

|

Connect Power Cable

Connect micro USB for
JTAG connection

Power switch: OFF

Figure 2-3 Power connection and microUSB connection

3) Connect 25Gb Ethernet cable between FPGA board and PC. Insert QSFP28 to 4xSFP28
cable between FPGA board and PC. Use SFP28 no.1 to connect to QSFP28, connector
on the right side, as shown in Figure 2-4
Note: On Stratix10 MX board which has two QSFP28 connectors, use the right connector.
(3)
Connect QSFP28 to 4xSFP28 cable ‘

| SFP28 number1 |

QSFP28 cable
onh S10GX

QSFP28 cable

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
oh S10MX :

[
Figure 2-4 25Gb Ethernet connection
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4) Turn on power switch on FPGA board.
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 number.

c. Select Stratix 10 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%.
4 Quartus Prime Programmer Pro Edition - [Chain1.cdf]* - m} X
Eile Edit View Processing Tools Window Help Search Intel FPGA o

» | a) Click Hardware Setup -> USB-1 | | g) Wait until Progress = 100% ‘

R
a g
SB-Blasterll [USB-1] Mode:  JTAG v Progress:k[/ 100% (Successful);

Enable real-time ISP to allow background programming when available

/“Kf) Click “Start” button |
f FIE Device Checksum Usercode Program/ Verify Blank- Examine  Security Erase ISP
I Phstart \l/

Configure Check Bit CLAMP

b) Select FPGA number 2210Z 00000000 00000000

<none> CFI_1Gb
<none> CFI_1Gb
Rv... 5855F4BB 5855F4BB e
d) Click “Change File” button -> e) Check “Program”
Select TOE25CPUTest_XXX.SOF
Bic <
K4 sdusussuns
CFI_1Gb
F® Add Device... o
~ c) Select FPGA
i °
1% : = . H
oI . H - H
— £ —1> S
5M2210Z2 1SG280HU2F5051
TDO
¢
&3] L]
® 0 Q <Filter v Use Regular Expressions Mgind... A¥5Find Next
i |(15) 0 () (0) (©}
|Message Message ID -
@ configuring device index 2 18942
@ configuration succeeded at device index 2 18943
@ successfully performed operation(s) 209011
g @ cnded Programmer operation at Tue Sep 8 15:55:50 2020 209061
4 3
3’.’ System (15) Processing

Figure 2-5 FPGA Programmer
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6) Open Niosll command shell.

a.

b.

Type “nios2-terminal” to run the console.

Altera Nios2 Command Shell
Version 18.08, Build 219

_ _ Command to run terminal
$| nios2-terminal

¢ : Userlnput
¢ : User Output

niosZz-terminal: connected to hardware target using JTAG UART on cahle
nios2-terminal: “USB-BlasterIl [USB-11", device 2, instance O
nios2-terminal: (Use the IDE stop hutton or Ctrl-C to terminate)

Figure 2-6 Run Niosll terminal

Input ‘0’ to initialize TOE25G-IP in client mode (asking PC MAC address by sending

ARP request).

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

If Ethernet connection has the problem and the status is linked down, the error message

¢ : UserInput
4 : User Output

+++ TOE25GIP with CPU Demo [IPUer = 1.8] +++

Input ‘0’ to initialize
in client mode
Input mode : [B] Client [1] Server [2] Fixed MAC =>| 8

+++ Current Network Parameter +++ |

Window Update Gap = 0 -

Mode = CLIENT D_efault client parameter
FPGA MAC address = BxB@A1@2@3@4@5 | displayed on boot-up screen
FPGA IP = 192.168.25.42

FPGA port number = 60000

Target IP =192.168.25.25

Target port number = 600081

Press ’'x’ to skip parameter setting:

Figure 2-7 Message after system boot-up

is displayed on the console instead of welcome message, as shown in Figure 2-8.

4-Mar-21

+++ TOE25GIP with CPU Demo [IPUer = 1.@] +++|Error message when

Ethemet does notlink up

Please cable
H connect'Y Please
WARNING: Link not connect!! Please check cable
WARNING: Link not connect!! Please check cahle
WARNING: Link not connect?!! Please check cable
WARNING: Link not connect'!! Please check cable
WARNING: Link not connect!! Please check cahle
WARNING: Link not connect?!! Please check cable
WARNING: Link not connect!! Please check cable

connect?!?

connection...
connection...
connection...
connection...
connection...
connection...
connection...
connection...
connection...

Figure 2-8 Error message when cable is linked down
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d. User enters ‘X’ to skip parameter setting for using default parameters to begin system

initialization, as shown in Figure 2-9. If user enters other keys, the menu for changing
parameter is displayed, similar to “Reset TCPIP parameters” menu. The example

when running the main menu is described in “dg_toe25gip_cpu_instruction”
document.

Reset by using
default parameter

Press ’x’ to skip parameter setting[iJ
IP initialization complete

-— TOE25G-IP menu --—-

[@] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] = Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP>
[4]1 : Full duplex Test (TOEIP <{-> Target)

Main Menu

Figure 2-9 Initialization complete

Note: Transfer performance in the demo is limited by Test PC performance in Test platform.

The best performance can be achieved when the test is run by using FPGA-to-FPGA
connection.
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3 Test environment setup when using two FPGAs

Before running the test, please prepare following test environment.
e Two FPGA development boards:
Stratix10 GX (H-Tile) and Stratix10 MX development board
e 25Gb Ethernet cable:
o 2xQSFP28 transceivers
o MTP-to-MTP cable
https://www.fs.com/products/68017.html
e Two micro USB cables, one cable for connecting one FPGA board to PC
e Quartusll Programmer for programming FPGA and Niosll command shell, installed on PC

2xQSFP28 transceivers with MTP cable

JTAG UART
JTAG Programmlng

JTAG UART
& JTAG Programming

micro USB cable#2

¢ —

T ——
Niosll command
shell#1 for server

: NIOS" command
2 for client

Figure 3-1 TOE25G-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) — 5) of topic 2 (Test environment setup when using FPGA and PC) to prepare
FPGA board.

1) Connect 25Gb Ethernet cable between two FPGA boards.
Note: If using Stratix10 MX board, please use the right connector, as shown in Figure 2-4.

QSFP28 transceiver
(100GBASE-SR4)

MTP-MTP
cable

QSFP28 transceiver
(100GBASE-SR4)

Figure 3-2 QSFP28 transceiver connection
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2) Connect micro USB cable of each FPGA board to PC. After that, PC detects two
USB-Blaster cables as USB-1 and USB-2 from two USB connections with two FPGA
boards. Follow step 5) of topic 2 (Test environment setup when using FPGA and PC) for

FPGA configuration.

» Hardware Setup

Hardware Settings JTAG Settings

sl

Currently selected hardware:

Available hardware tems

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

USB-Blasterll [USB-2]

Hardware

USB-Blasterll
USB-Blasterll

No Hardware
USB-Blasterll [USB-1
USB-Blasterll [USB-2]

Local
Local

usB-1
usB-2

Remove Hardware

Figure 3-3 Two USB-Blaster cables when connecting two FPGA boards to PC

3) Open Quartusll Programmer to program FPGA board#1 by using USB-1 connection and
then switch to program FPGA board#2 by using USB-2 connection.

» Quartus Prime Programmer Standard Edition - [ChJ
File Edt View Processing Tools Window He

@a) Click Hardware Setup |
a

USB-Blasterll [USB-1]

[ i Hardware Setup...

("] Enable real-time ISP to allow background programming

6

» Hardware Setup

Hardware

Hardware Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

qCurrenw selected
| No Hardware
A h
vailable hardware tems m erll [USB-11
(’\) USB-Blasterl [USB-2)

| JTAG Settings |

hardware: [USB-Blasterl [USB-1]

USB Blasterll
USB-B

usB-1

'[ b) sefect USB-1 ]ow use-1

move Hardwar

| ¢) Click Close buttor{ \

Ofw—w

2(a

d) Select Auto Detect ‘

A Select Device

Found devices with shared JTAG ID for device 1. Please select your device.

v

(T

10AS066N2

) 10AS066N2l e

9 10AS066N3

-

e) Select FPGA Device |

m

1

i

] f) Click OK button oK

Figure 3-4 Select USB-Blasterll
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4) Open Niosll Command Shell.
a. Run nios2-terminal --cable 1 command for FPGA#1
b. Run nios2-terminal —cable 2 command for FPGA#2

¢ : UserInput

Board#1 console Board#2 console ¢ : User Output
Altera Nios2 Command Shell Altera Nios2 Command Shell
Uersion 18.0, Build 219 Uersion 18.8, Build 219
'3 = 23 a IntelFPGA_pro/18.8 fpga A2 — drive telFPGA_pro/18.0
nios2-terminal: connected to hardware target usiniosZ-terminal: connected to hardware target us
nios2-terminal: "USB-BlasterIl [USB-11", device nios2-terminal: "USB-BlasterII [USB-21", device
nios2-terminal: (Use the IDE stop button or Ctrlnios2-terminal: (Use the IDE stop button or Ct:

Figure 3-5 Run Niosll terminal on two consoles

5) Set the input to the console. To initialize by Server-Client mode, run following steps.
a. Set ‘1’ on console of FPGA board#1 for running Server mode.
b. Set ‘0’ on console of FPGA board#2 for running Client mode.
c. Default parameters for Server or Client are displayed on the console, as shown in

Figure 3-6.
¢ : User Input
Board#1 console Board#2 console ¢ : User Output
a. Set “1’ to select Server b. Set ‘0’ to select Client
mode for FPGA board#1 mode for FPGA board#2
+++ TOE25GIP with CPU Demo [IPUer = 1.8]1 +++ ++ TOE25GIP with CPU Demo [IPUer = 1.B] +++

. . a b
Input mode : [@] Client [1] Server [2] Fixed MAC =>[11yr ¢ node : [@1 Client [1]1 Server [21 Fixed MAC =>[B

+++ Current Network Parameter +++
indow Update Gap

a +++dCurﬁe3t Heawork P;rameter ++4
indow Update Gap
SERVER CLIENT

Bx001122334455 G) : -
prespgus ()

60001
60000
192.168.25.42
AAAY 192.168.25.25
600880 608081

c. Default parameters for

c. Default parameters for
Server mode is displayed p

Client mode is displayed

Figure 3-6 Input mode
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6) Input ‘X’ to use default parameters or other keys to change parameters. The parameters of
Server mode must be set before Client mode.

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.

¢ : User Input
| Board#1 console | | Board#2 console | ¢ : User Output

+++ TOE25GIP with CPU Demo [IPUer = 1.8] +++ +++ TOE25GIP with CPU Demo [IPUer = 1.8] +++
Input mode : [B] Client [1] Server [2] Fixed MAC => 1 |[Input mode : [B] Client [1] Server [2] Fixed MAC => @

Mindow Update Gap default parameter on Mindow Update Gap a default parameter on
SERVER CLIENT

+++ Current Netuwork Pgrameter +++ | a, Input ‘X’ to use EH Current Network Parameter +++ b. Input ‘X’ to use
@x081122334455 SCTVEr console 9x088182083@4@5 | C/1°Nt console

ode
FPGA MAC address

oae
PGA MAC address
PGA IP

FPGA IP 192.168.25.25 192.168.25.42
FPGA port number 60601 PGA port number 600608

Target IP 192.168.25.42 arget IP 192.168.25.25
Target port number = 60000 arget port numbher = 60001

Press ’'x’ ress 'x’ to skip parameter setting:

initialization complete initialization complete

— TOEZSG IP menu ---

[@] : Display TCPIP parameters

[11 : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target)
[3]1 : Receive Data Test (Target -> TOEIP>
[4] : Full duplex Test (TOEIP <-> Target>

-—— TOE2SG IP menu ——-

[@] : Display TCPIP parameters

[11] : Reset TCPIP parameters

[2]1 : Send Data Test (TOEIP -> Target)
[3]1 : Receive Data Test (Target -> TOEIP
[4] : Full duplex Test (TOEIP {-> Target

E ¢. Main menu

Figure 3-7 Main menu
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4 Revision History

Revision Date Description
1.0 8-Sep-20 | Initial release
1.1 4-Mar-21 Support S10MX board
4-Mar-21
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