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FPGA Setup for UDP10GRx-IP demo

Rev1l.1 23-Nov-21

This document describes how to setup FPGA board and prepare the test environment for running
4-session demo or 16-session demo by UDP10GRx-IP. The demo is designed for transferring
data from 10G Ethernet card that is installed on TestPC to the FPGA development board by
running “trans_udp_multi” (test application) on TestPC. The application sends UDP packet to the
FPGA development board via 1-16 sessions. The hardware including UDP10GRXx-IP receives
UDP data with or without data verification. The user interface for controlling the hardware via
Serial console, run on TestPC. More details of the demo are described as follows.

1 Environment Setup

Please prepare following test environment.

1) FPGA development board: ZCU102 or KCU116 board

2) PC with 10 Gigabit Ethernet support or 10 Gigabit Ethernet card

3) 10 Gb Ethernet cable:
e 10 Gb SFP+ Passive Direct Attach Cable (DAC) which has 1-m or less length
e 10 Gb SFP+ Active Optical Cable (AOC)
e 2x10 Gb SFP+ transceivers (10G BASE-R) with optical cable (LC to LC, Multimode)

4) Two micro USB cables for FPGA programming and Serial console monitoring, connecting
between FPGA board and PC

5) “trans_udp_multi.exe” which is test application provided by Design Gateway, prepared on
PC

6) 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.

7) Vivado tool for programming FPGA, installed on PC

Note: Example of test environment is shown as follows.

[1] 10G Network Adapter: Intel X520-DA2
http://www.intel.com/content/www/us/en/network-adapters/converged-network-adapters/
ethernet-x520-server-adapters-brief.html

[2] 10-Gigabit SFP+ AOC (AOC-S1S1-001)
https://www.10gtek.com/10gsfp+aoc

[3] PC: Motherboard ASUS Z170-K, 32 GB RAM, 64-bit Windows10 OS
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Figure 1-1 UDP10GRx-IP demo on ZCU102
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Figure 1-2 UDP10GRx-IP demo on KCU116
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2 FPGA board setup

1) For ZCU102, check DIPSW and jumper setting on FPGA board as shown in Figure 2-1.
e Insert jumper to J16 to enable Tx SFP+
e Set SW6=all ONs to use USB-JTAG.

TxDisable jumper@J16

SW6[4 1] = ON, ON, ON, ON |

llllrl:
LR

oy
3 .
e
— — — — — — — — — — -

Figure 2-1 ZCU102 board setting

2) Connect two micro USB cables between FPGA board and PC for JTAG programming and
USB UART.

3) Connect power supply to FPGA development board.

4) Connect 10 Gb Ethernet cable (10 Gb SFP+ DAC (Length<1m), AOC or SFP+ transceiver
with LC-LC cable) between FPGA board and PC, as shown in Figure 2-2.
a) On ZCU102 board, use the top-right SFP+ channel.
b) On KCU116 board, use the left SFP+ channel.

KCU116

Left SFP+ channel !S

ZCU102
.

s &
Top-right SFP+ channel

‘---Il ! -

Figure 2-2 Connect SFP+ cable on ZCU102 or KCU116 board
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5) Power on FPGA board.

6) Open Serial console. When connecting FPGA board to PC, many COM ports from FPGA
connection are detected and displayed on Device Manager.

a) On ZCU102 board, select COM port number of InterfaceO to be Serial console.
b) On KCU116 board, select Standard COM port to be Serial console.

On Serial console, use following setting: Baud rate=115,200, Data=8-bit, Non-Parity, and

Stop = 1.

& Device Manager

KCU116 board

ZCU102 board

# Device Manager

¥ Network adapters
B Portable Devices
v i@ Ports (COM & LPT)
' Communications Port (COM1)

Silicon Labs Dual CP2105 USB to UART Bridge: Enhanced COM Port (COME
' Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COM3)

= Print queues

Select Standard COM Port

File Action View Help File Action View Help
e mEHM P EXGE e @ EHEHmR B EXE
[ Monitors Portable Devices

|Select COM Port of Interface 0 ‘

v @ Ports (COM &LPT)
@ Communications Port (COM1)
f§ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 0 (COM12) I
@ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 1 (COM14)
' Silicon Labs Quad CP2108 USB to UART Bridge: Interface 2 (COM11)
' Silicon Labs Quad CP2108 USB to UART Bridge: Interface 3 (COM13)
= Print queues

Tera Term: Serial port setup X
Port: COM12 v
Speed: 115200 v
Data: 8 bit v Cancel
Parity: none v
Stop bits: 1 bit v Help
Flow control: none v

Transmit delay
D msecfchar D msecfline

Figure 2-3 COM port number for Serial console
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7) Download configuration file and firmware to FPGA board.
a) On KCU116 board, use Hardware Manager on Vivado tools, as shown in Figure 2-4.

¢ Vivado 2019.1

File Flow Tools Window Help & QuickAccess

VIVADO'

HLx Editions

Quick Start

Create Project >
Open Project >
Open Example Project >

Tasks

HARDWARE MANAGER - unconnected

ii. Open target -> Auto Connect ‘

© No hardware target is open.| Open target

&' Auto Connect

Manage IP )

Open Hardware Manager > O. >
=

AlinxTel store > |, Click Open Hardware Manager

Learning Center

Documentation and Tutorials >
Quick Take Videos >
Release Notes Guide >
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Hardware I
= |
Open New Target ...
HARDWARE MAN - localhost/xilinx_tcf/Digilent/210308AB9D59
Hardware ? 00O X MIG - MIG_1
= & &
Name Status
Properties
~ K localhost (1) Connected

~ @@ xilinx_tcf/Digilent/2 Open

iii. Select FPGA device
to program bit file

4 Program Del

v 8 xckuSp_0 (2) Programmed e iatus
Har : i
SysMl(Syste iv. Click Program device
15 MIG_l1G) @ CAL PASS Program Device... |
X

Select a bitstream programming fil V. Cllck “.

You can optionally select a debug

cores contained in the bitstream pr (U DP1OGRX1GSSTeSt_KCU1 16.bit/
UDP10GRxTest_KCU116.bit)

..”" to select Programming file

Bitstream file: | D:/Download/UDP10GRx1655Test_KCU116. biti III

Debug probes file

[+] Enable end @f ctactun chacl:

(-]

vi. Click Program button to
start FPGA programming

‘._?,' .m Cancel

Figure 2-4 Program FPGA by Vivado
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b) On ZCU102 board, open Vivado TCL shell and change current directory to download
folder which includes demo configuration file and command script file for download.
After that, run “udplOgrxtest_zcul02.bat/udplOgrx16sstest zculO2.bat” to configure
FPGA and download firmware, as shown in Figure 2-5.

BX Select Vivado 2019.1 Tel Shell - C:\Xilinx\Vivado\2019.1\bin... — O

krkdkk Vivado v2019.1 (64-bit)
*#4k SW Build 2552052 on Fri May 24 14:49:42 MDT 2019
**%% TP Build 2548770 on Fri May 24 18:01:18 MDT 2019
** Copyright 1986-2019 Xilinx, Inc. All Rights Reserved.

Vivado% cd D:/download
Vivado% [udpl@grx16sstest_zcul@2.bat,]

Figure 2-5 Example command script for downloading ZCU102 by Vivado tool

8) After finishing downloading configuration file, default common parameter is displayed on
the console.

+++ UDP1BGRxIP 16 Session Demo [IPUer = 2.8]1 +++
> Test with LL1BGEMACIP Uer 2.3

+++ Set Common UDP1BGRxIP parameter +++ | Default common parameters
oqQe

FPGA MAC address AxABA162030485
FPGA IP 192.168.7.42
Press ’'x’ to skip common IP parameter setting:

Figure 2-6 Display default common parameter
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9) User enters X’ to use default common parameters and then enters ‘X’ to use default
session parameters which enable only session#0 by Unicast mode, as shown in Figure
2-7. Otherwise, user enters other keys (not ‘x’) to change common or session parameters.
More details to change parameters are described in demo instruction document. After

finishing system initialization, main menu is displayed on the Serial console.

Note: Transfer performance in the demo depends on Test PC resource in Test platform.

+ 4+ +

UDPiBGRxIP 16 Session Demo [IPUer = 2.81 +++

> Test with LL1BGEMACIF Uer 2.3

+ 4+ +

IP Mode
FPGA MAC address
FPGA IP
[Press ’x’ to skip common IP parameter setting: x

Set Common UDP1AGRxIP parameter +++

= UNICAST

Bx0081 02830405
192.168.7.42

Default common parameters ‘

Default session parameters

L+ +

Set Session UDP1BGRxIP parameter +++

(Session#0-#15)

Session

SSEnable Target IP

Target Port Number

FPGA Port Number

a ENABLE 192.168.7.25

= e e e = =
=== me s = =

616088

4888

Press "x" to skip S8 B IP parameter setting: x

Session

£5Enable Target IP

Target Port Mumbepr

FPGA Port Number

1 DISABLE 192.168.7.25

61881

4881

ress ‘x’ to skip SS# 1 IP parameter setting: x

+++

Current IP Parameter +++

| |
All parameters before

IP Mode = UNICAST . e are s .
FPGA MAC address = Bx0001820838485 starting initialization
FPGA IP = 192.168.7.42

E Session E £SEnable E Target IP E Target Port Mumber E FPGA Port Humber E
i a i ENABLE | 192.168.7.25 H 610680 i 4608 H
i 1 i DISABLE | - H - i - !
i 2 i DISABLE | - i - i - i
i 3 i DISABLE | - i - H - H
i 4 i DISABLE | - i - H - i
H 5 i DISABLE | - i - H - H
' 6 i DISABLE | - H - H - !
i ? i DISABLE | - i - H - |
H 8 I DISABLE | - H = H - H
i 9 i DISABLE | - H - H - H
i 18 i DISABLE | - i - H - H
H i1 § DISABLE | - H - H - H
H 12 i DISABLE | - H = H - H
' i3 i DISABLE | - H - H - H
i i4 | DISABLE | - H = i - |
E 15 E DISABLE E = E = E = E

+++

[al
[1]
[2]

IP initialization complete +++

UDP1BGRxIF menu ———

Display UDP1AGExIP parameters
Set UDP1BGRxIF parameters

Run Receive Data Test

Finish initialization and
display Main menu
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Figure 2-7 Input parameter setting and display main menu
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3 Revision History

Revision Date Description

1.0 23-Jun-20 Initial version release

1.1 23-Nov-21 Add KCU116 board and 16-session demo
23-Nov-21
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