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This document describes the process of configuring an FPGA and setting up the environment to
run the NVMe IP for Gen5 series demo with NVMe SSDs on an FPGA development board. These
demos enable direct access to NVMe SSDs through a PCle adapter board. The user can control
the test operation through the Niosll command shell.

1 Environment Requirement

To run the demo on the FPGA development board, the following environment must be
prepared.

1) Supported FPGA Development board: Intel Agilex 7 FPGA I-series Development Kit.

2) A PC with Quartus Prime programmer and Niosll command shell software installed.

3) The PCle adapter board (AB19-M2PCl), provided by Design Gateway
https://dgway.com/ABseries E.html

4) An Intel power adapter for the FPGA board

5) An ATX power supply for the AB19-M2PCI adapter board

6) One, two, or four NVMe Gen5 SSDs connected to the PCle adapter board

7) A micro USB cable for FPGA programming and Niosll command shell, connecting the
FPGA board to the PC.
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Figure 1-1 NVMe-IP Standard demo setup on Intel Agilex 7 FPGA |-series Development kit
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Figure 1-2 NVMe-IP 2-ch RAIDO demo setup on Intel Agilex 7 FPGA |-series Development kit
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Figure 1-3 NVMe-IP 4-ch RAIDO demo setup on Intel Agilex 7 FPGA |-series Development kit
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2 Demo setup

2.1 Board setup
Follow these steps to set up the board for the demo.

1) Power off system.
2) Set SW3[3] to ON to select PCle reference clock from PCle connector.

3) Connect the AB19, NVMe SSD, and FPGA board by following these steps.
i) Check that the two mini jumpers at JP1 on AB19 are shorted between 1-3 and 2-4.
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Figure 2-2 Check jumpers on AB19
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i) Connect the NVMe SSDs to the AB19 board, as shown in Figure 2-3.
a. For standard demo, connect the NVMe SSD to CN1: PCle Lane3-0.
b. For 2-ch RAIDO demo, connect two NVMe SSDs to both CN1 and CN2.
c. For 4-ch RAIDO demo, connect four NVMe SSDs to all CNs (CN1-CN4).
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Figure 2-3 Connect NVMe SSDs to AB19
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iii) Connect the 6-Pin PCle AUX from the ATX power supply to AB19-M2PCI as shown in
Figure 2-4.

| 6-pin PCle AUX from
d ATX power supply

Figure 2-4 Connect 6-Pin I5C|e power supply to AB19

iv) Connect AB19 to the PCle connector on the FPGA board.
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Figure 2-5 Connect AB19 to FPG board

v) Adjust the height of AB19 by sliding up-down the support board until AB19 is at the
same vertical level as the PCle connector on the FPGA board. Then, tighten the wing
nut to fix the height.

AB19
Support board

Figure 2-6 Adjust the height of AB19 support board
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4) Connect the micro USB cable from the FPGA board to the PC for JTAG programming and
Niosll command shell.

Connect micro USB cable for
JTAG programming/JTAG UART

-

Figure 2-7 micro USB cable connection

5) Connect the Intel power adapter to the FPGA board.

,,,,,,

Intel Power adapter

Figure 2-8 Connect Intel power adapter to FPGA board

6) Turn on the power switch of the FPGA development board, AB19-M2PCI adapter board,
and ATX power supply.

Turn on Power switch Turn on
on FPGA Board Power switch on AB19

)i
e
(Du*x‘l’anOWER_ON} '_'

Figure 2-9 Power on FPGA board nd AB19 board
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2.2 File Programming

Follow these steps to program the demo file to FPGA board.

1) Use Quartus Programmer to download the SOF file, as shown in Figure 2-10.
a. For standard demo, use “NVMelPG5Test_xxx.sof”.
b. For 2-ch RAIDO demo, use “NVMelPG5RAIDOx2Test_xxx.sof”.
c. For 4-ch RAIDO demo, use “NVMelPG5RAIDOx4Test_xxx.sof”.

% Quartus Prime Programmer Pro Edition - [Chain1.cdf]*

. . . o
Eile Edit View Processing Tools Window Help ‘IV. Wait until 100% PrereSS ‘ Search Intel FPG

- | iii. Click Start button to start FPGA configuration

;.Hardwaresatup... AG| FPGA Development Kit [USB-1]

Mode: | JTAG =

€ ISP to allow background programming when available

File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP

Cgo =

Check Bit CLAMP

IC;fdownloadfNVMEIPGSRAIDO:RTestJMBﬁAGLI.soF I agib027r29a7e2vr3 7821104D FFFFFFFF

=
b etor
<none> | 1_BIT_TAP 00000000 <none>
88 Auto Detect <none> VTAP10 00000000 <none>
Delete

B 5 dd File.. ‘ i. Select SOF file to program to FPGA device ‘ — -
| ii. Check Program/Configure
P ChangeFile. | susswssss  _ sssssssss
T i : ‘ :
—i > - — —>:
* Add Device... : : ‘ :
.........
byp AGIBO27R29AR3 1_BIT_TAP VTAP10
TDO
) 4
B Dowr
® (o
0 e Filter> i Use Regular Expressions Show Non-matching mEirld.. MiFind Next
= an (©) () (] (0)
Message Message ID =~
@ configuring device index 1 18942
0cnnfiguratinn succeeded at device index 1 18942
g’ 0 successfully performed operation(s) 209011,
]
g System (11) Processing

Figure 2-10 Programmed by Quartus Prime Programmer

2) Launch Niosll Command Shell and input the command “nios2-terminal.exe -d 1”. This will
display the boot message.

.[ Command script ‘

1
g _ipdevBDESKTOP-5GDAINK: /nnt/c/inte IFPGA_pro/23.1%| nios2-terminal.exe —d 1 |
nios2-terminal: connected to hardware target using RT on cahle
nios2-terminal: “AGI FPGA Development Kit [USB-11", device 1, instance @
nios2-terminal: (Use the IDE stop button or Ctrl-C to terminate)

Figure 2-11 The command for executing Niosll Terminal
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Figure 2-12 Niosll Terminal after FPGA is completely configured

i) “Waiting PCle Linkup” is displayed, indicating that the PCle-IP linkup status is being

monitored.

i) Once the PCle-IP link is established, “Waiting IP initialization” will be displayed,
indicating that the NVMe-IP initialization is in progress.
iii) After the IP initialization is successful, the details of the PCle connection for each SSD
are presented, including the PCle speed and the number of PCle lanes. For this demo,
it is expected to show PCle Gen5 and 4 lanes.
iv) Finally, the main menu to execute the NVMe-IP commands is displayed. The user can
select the test operation from this menu.

3) Check the LED status on the FPGA board. The LED description are as follows.

Table 2-1 LED Definition

GPIO LED

ON OFF

0

Normal operation

Clock is not locked

System is busy

Idle status

IP Error detected

Normal operation

1
2
3

Data verification failed

Normal operation
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4) After FPGA programming is complete, LED[0] and LED[1] will be ON when PCle
initialization is processing. LED[1] will turn OFF after the PCle initialization process is
complete, indicating that the system is ready to receive commands from user.

Figure 2-13 LED Status for user output
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3 Revision History

Revision Date Description
1.2 3-Oct-23 Support 4-channel RAIDO demo
1.1 28-Jun-23 Support 2-channel RAIDO demo
1.0 3-May-23 Initial version release
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