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TOE1G-IP Full Duplex Demo Instruction

Revl.3 19-Oct-16

This document describes the instruction to run TOE1G-IP for transferring data between FPGA
development board and PC in both directions at the same time through Gigabit Ethernet.

1 Environment Setup

As shown in Figure 1-1- Figure 1-4, to run TOE1G-IP full duplex demo, please prepare

1) FPGA Development board (StratixlV GX/CycloneV E/ArriaV GX Starter /Arrial0 SoC
board)

2) Quartus Programmer

3) PC with Gigabit Ethernet support

4) Ethernet cable (Cat5e or Cat6) for network connection between FPGA Development
board and PC

5) USBA-B cable (StratixlV GX/CycloneV E/ArriaV GX Starter board) or micro USB cable
(Arrial0 SoC board) connecting between FPGA Development board and PC for FPGA
programming

6) Test Application “tcp_client_txrx.exe” running on PC, provided by Design Gateway
‘tep_client_txrx’

H - Ethernet
= Quartusll
‘Pragrammer

IP:192.168.11.25 Programming

Figure 1-1 TOE1G-IP Full Duplex Demo Environment Setup on StratixlV GX board
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Figure 1-3 TOE1G-IP Full Duplex Demo Environme t Setup on ArriaV GX Starter board
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Figure 1-4 TOE1G-IP Full Duplex emo Environment Setup on Arrial0 SoC board
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2 Demo description

The logic on FPGA is designed to connect data input and output of TOE1G-IP as loopback
connection. So, total transmit data from test application on PC will be returned to PC for
checking the data by test application. TCP connection is opened by PC, so PC runs on TCP
Client mode while FPGA runs on TCP Server mode. The definition of LED on FPGA
Development board is described in Table 2-1.

Table 2-1 LED Definition

LED

ON/BLINK

OFF

ON: IP initialize complete

Not complete.

Please check that StartSW (PB0-SW) has already been
pressed and confirm IP address setting on PC that is
correct.

1 BLINK: Operation timeout or | Normal operation
cable lost
2 N/A N/A
3 ON: Port is established No operation
3 PC Setup
Please follow the same setting as described in “dg_toelgip_instruction_altera” document
(half duplex demo).
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4 How to run demo
4.1 FPGA Programming
To run the demo, please follow these steps.

- Connect USB A-B cable/micro USB cable from FPGA Development board to PC and
connect power supply to FPGA board.

- Connect Ethernet cable between FPGA Development board and PC.

- Set up network setting on PC, following Topic 3.

- Power on FPGA Development board.

- Open Quartus Programmer and download SOF file to FPGA Development board, as
shown in Figure 4-1.

% Pi’ogrammer--[.l:hafnl.cdf]"-"' E
File Edit Yiew Processing Tools  ‘Window  Help £ Seatch alkera, conm @

. ry B T
|_5“Hardware Setup...| IISEB-Elaster [USB-0] Mode: [JTF'.G "l Progress! 100%: (Suc;e_s_ﬁFﬁi} _3

[7] Enable real-time ISP ko allow background programming (For MaY 1T and Max ¥ devices)

- T T File Device Zhecksum Usercode Program) Werify Blank-
| et Skart Configure Check
T D JPakiTOEFUllTest . sof EP45a5230KF40 07542021 07542021 [ '
w4 <nones EPMZZ10 00000000 <none | =

ﬁ Auko Deteck |
3 Delete
PR fif | P
]IIn .
| (M add File... -
l_t";,"" hange File..,

Al Save File )
TOI E 1
|2 Add Device... —p —
i Up 5
EP45ix230KF40 EPMZ210
__‘Eﬂ Down
_ ¢ | TDO -

Figure 4-1 Programmer Environment

- Check LED status on FPGA Development board now and LEDO/1/3 are all turn off.
- Check 1G link status LED of PHY chip must be ON, as shown in Figure 4-2.
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- Press StartSW as shown in Figure 1-1 - Figure 1-4 to initialize system parameter, and then
LEDO will turn on, as shown in Figure 4-3. Now system is ready to transfer data.
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Figure 4-3 LED Status after press StartSW

Note:
- Transfer performance on the demo depends on the performance of Ethernet controller on
Test PC.
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4.2 Run Test Application

Test application will operate to send and receive 4 GB data at the same time. When all 4 GB
are transferred for both directions, port connection will be closed by FPGA. Test application
is designed to operate in loop, so new connection will be created by Test application to rerun

the test. User needs to cancel the application to stop the test.

There are two operation modes for running the demo, i.e. Performance test mode, and

Verification mode. The details of each mode are follows.

4.2.1 Performance Test mode

- Open “command prompt” on PC, and run “tcp_client_txrx” test application by following

command

>> tcp_client_txrx <FPGA IP address> <FPGA port number> <mode>

o IP address and port number cannot change without vhdl code modification.

o0 Mode: ‘0-All ‘0’ pattern are sent out and no data verification

For example,
>> tcp_client_txrx 192.168.11.42 4000 O

- Test application displays the current number of transmit and received data every second.
Time usage with performance will be displayed when end of each loop, as shown in Figure

4-4,
- User can cancel operation by pressing “Ctrl+C”.

BN Administrator COMIndowshsystern32hemd. exe EI@

D:~SW tcp_client_txrx 192.168-11 .47 4008 G|

PERE Start Full-Duplex Check BRE
Server: 192.168.11.42,. Port: 4888, Send_Cnt: 262143, Uwef: DIS

[INFO]1 Waiting for connection ...
System connected

Rcu: 31.37 KB,.Snd: 32.88 KB
Rcw: 1.72 MB.Snd: 1.73 MB
Rcu: 112 .48 HMB.Snd: 112 .58 MB

BRew: 3768.51 MB.Snd: 3768.53 MB

Rcu: 3879.31 MB.Snd: 3879.33 MB

Rev:  3990.89 MB.Snd: 3990.11 MB
[INFO]1 [Spend 39.5@ gecunﬂZSS for sending 4895 MBytels?
[INFO] |Sending Data Rate: 183.78 MBytec(s)- Sec
[INFO1 |Spend 39.58 Second{s» for receiving 4895 MBytedls)
[INFO] |Receiving Data Rate: 1683.78 MByted(s)-Sec

[INFO]1 Yaiting for connection ...
4 I

-

Figure 4-4 Test Result on Performance test mode
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Stratix IV GX Arria10 SoC

Figure 4-5 LED Status when running full duplex Demo for both modes

4.2.2 Verification mode
- Open “command prompt” on PC, and run “tcp_client_txrx” test application by following
command
>> tcp_client_txrx <FPGA IP address> <FPGA port number> <mode>
o IP address and port number cannot change without vhdl code modification.
0 Mode: ‘1’-32-bit increment data are sent out and data verification is enabled.

For example,
>> tcp_client_txrx 192.168.11.42 4000 1

- Test application displays the current number of transmit and received data every second.
Time usage with performance will be displayed when end of each loop, as shown in Figure
4-6.

- User can cancel operation by pressing “Ctrl+C”.
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BN Administrator: CAWMindowshsystem3Domd, exe

D:SUdtcp_client_txrx 192.168.11.42 40860 1 |

SErVEer:

Rcu:
Rcu:
Rcu:

Rcu:
Rcu:
Rcu:
Rcu:
[INFO]
[INFO1]
[INFO]
[INFO1]

@ Start Full-Duplex Check (QRQE

192.168.11 .42, Port: 4888, Send_Cnt: 262143, Urf: EN

18.65 MB.Snd: 18.6%7 MB

117.56 MB.Snd: 117.58 MB

224_65 MB.Snd: 22467 MB
3757.18 MB.Snd: 3757.28 MB
3864.22 MB.Snd:= 3864.23 MB
3971.18 MB.Snd: 3971.28 MB
4A73.18 MB.Snd: 4@%Y8.20 MB

Spend 39.70 Second{s> for sending 4895 HBytels?

Sending Data Rate: 183.1%7 MByte(s)- Sec
Spend 3?.78 Second<s) for receiving 4895 MByteis)
Receiving Data Rate: 183.1%7 MByted(s)-/Sec

[INFO1 Waiting for connection ...
System connected

[INF0O]1 Waiting for connection ...
System connected
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Figure 4-6 Test Result on Verification mode
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5 Revision History

Revision Date Description
1.0 22-Aug-14 Initial version release
1.1 3-Dec-14 Add performance options
1.2 19-Aug-16 Change IP name and support Arrial0
1.3 19-Oct-16 Support CycloneV E board
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