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4-Ch RAIDO (NVMe-IP) Demo Instruction

Revl.1 20-Apr-20

This document describes the instruction to run 4-ch RAIDO demo on FPGA development board by
using the PCle adapter board (AB18-PCleX16 board) and Quad M.2 Card. The demo is designed
to write/verify data with four M.2 NVMe SSDs as RAIDO operation. It is recommended to use the
same SSD model for all channels. User controls test operation through Serial console.

1 Environment Requirement

To run the demo on FPGA development board, please prepare following environment.

1) FPGA Development board: VCU118

2) PC installing Xilinx programmer software (Vivado) and Serial console software such as
TeraTerm.

3) AB18-PCleX16 board + ATX power supply for AB18.

4) Xilinx power adapter for FPGA board

5) ASROCK Ultra Quad M.2 Card, connecting B side (Device) of AB18.
https://www.asrock.com/mb/spec/product.asp?Model=ULTRA QUAD M.2 CARD

6) Four M.2 NVMe SSDs.

7) Two micro USB cables for programming FPGA and Serial console, connecting between
FPGA board and PC
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Figure 1-1 NVMe-IP RAIDO demo setup by AB18 on VCU118
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2 Demo setup

1) Power off system. Then, connect ATX power supply to AB18-PCleX16 board and Xilinx
power adapter to FPGA development board.

=1 XNOX3 &

ATX power supply

Figure 2-1 Power supply connection

2) Connect four M.2 NVMe SSDs to four connectors on Ultra Quad M.2 Card as shown in
Figure 2-2.

Figure 2-2 Four M.2 NVMe SSDs with Ultra Quad M.2 Card

3) Confirm that two mini jumpers are inserted at J5 connector on AB18. After that, connect FPGA
Side (A-side) on AB18 to PCle connector on FPGA board and connect Quad M.2 NVMe SSD
Card to device side (B-Side) on AB18, as shown in Figure 2-3.

Warning: Please confirm that the Quad M.2 NVMe SSD is inserted in the correct side of
AB18 (B-side, not A-side) before power on system.

SRR | 1111
FPGA side on AB18 (A-side) "

GBI § v ||I||Hl|||l|lﬂl||ll’ SW
Sl FPGA Board o

Figure 2-3 Connect Adapter board to Quad M.2 NVMe SSD Card and FPGA board

20-Apr-20 Page 3



dg_nvmeip_raidOx4_instruction_xilinx_en.doc Dg

4) Connect two micro USB cables between FPGA board and PC for FPGA programming and
Serial console.

microUSB for FPGA
Programming

microUSB for
Serial console

Figure 2-4 USB cable connection

5) Power on FPGA development board, ATX power supply for AB18, and AB18 board, as shown
in Figure 2-5.

\ Power switch on AB18

Figure 2-5 Turn on power switch on FPGA and adapter board

6) On PC, additional COM port is detected after connecting USB cables to FPGA board.
More than one COM ports are detected.

In case of VCU118, select Standard COM port as shown in Figure 2-6.
On Serial console, the setting is as follows.
Baud rate=115,200, Data=8-bit, Non-Parity, and Stop = 1.

X

& Device Manager - Tera Term: Serial port 1

Serial setting ‘

File Action View Help
EICEIL] ——
e mEHEm B EXE
Speed: 115200 v
[ Monitors
[ Network adapters Data: 8 bit v Cancel
B Portable Devices .
v @ Ports (COM & LPT) Two additional COM ports Parity: HonG v
f Communications Port (COMT) Stop bits: 1 bit » Help
& Silicon Labs Dual CP2105 USB to UART Bridge: Enhanced COM Port (COME)
| & Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COMS_Jl w control: none v

= Print queues

Transmit delay

E’ msec/char E’ msec/line

Figure 2-6 Two COM ports from FPGA connection

20-Apr-20 Page 4



dg_nvmeip_raidOx4_instruction_xilinx_en.doc
7) Use Vivado tool to download configuration file, as shown in Figure 2-7.

¢ Vivado 2019.1 HARDWARE MANAGER - unconnected

d i Q- Quick Acce .
Ele Flow Tools Window  Help - © No hardware target is open.| Open target

£ Auto Connect

/ Hard
Vl\/ADO 'a - | 2. Open target J-> Auto Connect

HLx Editions
Open New Target. ..

QUICk Start HARDWARE MEBIAGER - localhostilinx_tcfiDigilent210308A62118
Gzl Hardware 2 00 Xx| | me-mc1 x| me-me_2
Open Project > - "
Open Example Project > Q = h ¢ C

Name Status

v 1 103 Select FPGA device | copnected Properties

to program bit file
T k ~ 70 PTogre] Open Name: MIG_2
adsSKS v {8 xou9p_0 (3) Prograg~-- 4 Click P dovi

ManaJ 1. Click Open Hardware Manager 3F SysMon (System Monitor H¢ 4. Llick Frogram device
| open Hardware Manager | IE MIG_1 (MIG) ® CAL |Program Device... I

Yiliny Trl Stare

¢ Program Device X
Select a bitstream programming file and download it to your, i ” 3z - dinmnll -
select a debug probes file that corresponds to the debug col 5. Click “...” to select Programmlng
B file (NVMelPRaid0Ox4Test_xxx.bit)
Bitstreamfile: | D/Demo/NVMelPRaid0x4Test_VCU118.bit |IZ||
Debug probes file: E‘
) Enable end of startup check 6. Click Program button to
start FPGA programming
®

Figure 2-7 Programmed by Vivado

8) Check LED status on FPGA board. The description of LED is as follows.

Table 2-1 LED Definition

GPIO LED ON OFF
0 Normal operation SSD is not good status
1 System is busy Idle status
2 IP Error detect Normal operation
3 Data verification fail | Normal operation

9) After programming completely, LED[O] and LED[1] are ON during PCle initialization
process. Then, LED[1] changes to OFF after PCle completes initialization process.

Figure 2-8 LED status after programming configuration file and finishing PCle initialization
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10)On the console, the message is displayed to show current status as follows.
A \Afting PCleLinkup o i s di splayed after finishing
AWai ti nagl il ZPatiind nt dafter Clalis liskped up.y e d
PCle speed and number of PCle lanes are displayed, after RAIDO finishes initialization.
Finally, main menu to run six commands is shown on the console.

Figure 2-9 Main menu after RAIDO finishes initialization

When LBA size is 4 Kbyte, the error message is displayed on the console as shown in
Figure 2-10

Figure 2-10 Error message when LBA does not support
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