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FPGA setup for 2-Ch RAIDO by NVMe-IP Demo

Rev2.2 29-Jun-23

This document describes the FPGA and test environment setup for running 2-ch RAIDO by using
NVMe-IP, NVMeG3-IP, NVMeG4-IP, or NVMe-IP for Gen4 demo on FPGA development board by
using the AB17-M2FMC board or AB18-PCleX16 board with Quad M.2 card for connecting with
two M.2 NVMe SSDs. It is recommended to use the same SSD models for RAIDO operation to
match SSD characteristic. User controls test operation via Serial console.

1 Test Environment setup

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

1)
2)

3)
4)
5)
6)

7

FPGA development board: VCK190, VCU118, ZCU106, ZCU102, KCU105
The adapter of M.2 SSD

a. AB17-M2FMC board

https://dgway.com/ABseries E.html

b. AB18-PCleX16 board with Quad M.2 card

https://dgway.com/ABseries E.html
https://www.asrock.com/mb/spec/product.asp?Model=ULTRA%20QUAD%%20M.2%20CA
RD

Two M.2 NVMe SSDs, inserting to M.2 connector on AB17/Quad M.2 card

For AB18 only, ATX power supply for PCle adapter board

Xilinx power adapter for FPGA board

Two micro USB cables/one USB type-C cable for programming FPGA and Serial console,
connecting between FPGA board and PC

PC installing Xilinx programmer software (Vivado) and Serial console software such as
TeraTerm and HyperTerminal
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GPIO LED[3:0]

micro USB cable
for Serial console
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Figure 1-1 NVMe RAIDOx2 demo setup by AB17 on KCU105
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Figure 1-2 NVMe RAIDOx2 demo setup by AB17 on ZCU106
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Figure 1-3 NVMe RAIDOx2 demo setup by AB17 on ZCU102
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Figure 1-4 NVMe RAIDOx2 demo setup by AB18 on VCU118
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Figure 1-5 NVMe RAID0Ox2 demo setup by AB17 on VCK190
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2 FPGA board connection setup

1) Power off system.
2) Connect two M.2 NVMe SSDs to AB17-M2FMC/Quad M.2 card
a) For AB17, connect two M.2 NVMe SSDs to Drive#1l and #2 connector and then
connect AB17-M2FMC to HPC on KCU105 (J22), HPC-1 on ZCU106 (J5), HPC-0 on
ZCU102 (J4), or FMCP-1 on VCK190 (J51) as shown in Figure 2-1.

HPC connector on KCU105 (J22)/
HPC-1 connector on ZCU106 (J5)/
HPC-0 connector on ZCU102 (J4)
FMCP-1 connector on VCK190 (J51)
7 ML

Drive#1
M.2 connector

T A T

(4]
- e
— -
- =)
« @
i =
=
& i s
7

Figure 2-1 Connect M.2 NVMe SSDs to AB17-M2FMC

29-Jun-23 Page 8



dg_nvmeip_raidOx2_fpgasetup_xilinx_en m

b) For Quad M.2 card, please follow below steps.
I. Insert two M.2 NVMe SSDs to M2_1 and M2_2 connectors on Hyper Quad M.2
card, as shown in Figure 2-2.

‘o /ISRedk

Figure 2-2 Two M.2 NVMe SSDs on Hyper Quad M.2 Card

ii. 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 Hyper Quad M.2 NVMe SSD Card to device side (B-Side) on AB18, as
shown in Figure 2-3.

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

iii. Connect ATX power supply to AB18-PCleX16 board.

L8 E
L mmllll Ill““m“l‘“w SW

Ovpean F’ _
FPGA Board AN N

Figure 2-3 AB18, Quad M.2 Card, and FPGA board connection
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3) Connect USB cable between FPGA board and PC for FPGA programming and Serial

console as shown in Figure 2-4

a) VCK190: Connect one USB type-C cable.
b) Other boards: Connect two micro USB cables.

VCK190

USB type-C for Serial console
and FPGA Programming

KCU105/ZCU102/2CU106/VCK118

microUSB for FPGA

# i H
gess==— Programming

- . ~ —

microUSB for
Serial console

Figure 2-4 USB cable connection

4) Turn on power switch of AB17/AB18, ATX power supply for AB18 (when using AB18), and
FPGA development board as shown in Figure 2-5.

Turn on power
switch on AB17

Turn on power switch
on AB18

Turn on power switch on
FPGA development board

Figure 2-5 Turn on power

29-Jun-23
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5) After connecting USB cables to PC, many COM ports are detected.
a) KCU105/VCU118: Select Standard COM port
b) ZCU106/ZCU102/VCK190: Select the lowest number of the additional COM ports.

3 Network adapters
[l Portable Devices
v R Ports (COM &LPT) PR
- Communications Port (COM1) Additional COM portS ‘
@@ Silicon Labs Dual CP2105 USB to UART Bridge: Enhanced COM Port (COM10)
é Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COMI1)|
, 7= Print queues

& Device Manager \ KCU105/VCU118 \ & Device Manager \ ZCU102/ZCU106/VCK190 ]
File Action View Help Eile Action View Help
e D E HEI B EXE e @ Hm =

[ Monitors I? Network adapters

» B Portable Devices
v & Ports (COM & LPT) Additional COM portsJ
Communica_tions Port (COM1)
@ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 0 (COM9
' Silicon Labs Quad CP2108 USB to UART Bridge: Interface 1 (COM11)
‘ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 2 (COM8)
' Silicon Labs Quad CP2108 USB to UART Bridge: Interface 3 (COM10)

______________ -
A VCK190
File Action View Help
e mE B B BXE
> [ Monitors

» 3 Network adapters

v & Ports (COM &LPT)

I_; communics] Additional COM ports |
o

i USB Serial Port (COM15) |
USB Serial Port (COM16)
#§ USB Serial Port (COM17)

Figure 2-6 Additional COM port when USB cable is plugged-in

On Serial console, the setting is as follows.
Set Buad rate=115,200, Data=8-bit, Non-Parity, and Stop = 1, as shown in Figure 2-7.

Tera Term: Serial port setup X
Port: COM11 v oK
Baud rate: 115200 v
Data: 8 bit v Cancel
Parity: none v
Stop: 1 bit v Help
Flow control: none v

Serial setting
Transmit delay

IZ\ msecichar IE‘ msecfline

29-Jun-23

Figure 2-7 Serial console setting
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6) For KCU105 board by AB17, open Serial console to connect with Enhanced COM port
(Buad rate=115,200 Data=8 bit Non-Parity Stop=1). The console shows System

Controller menu, as shown in Figure 2-8. To
recommended.

Input ‘4’ to select Adjust FMC Settings.
Input ‘4’ to set FMC VADJ to 1.8V.
Input ‘0’ to return to Main Menu.

Input ‘2’ to get PMBUS Voltages.

1.8V to confirm that VADJ has been set

set VADJ of FMC to 1.8V, the following step is

Input 7’ to get VADJ1V8 Voltage. The output voltage of this menu must be equal to

completely.

For more details of System Controller, please check “UG917 KCU105 Board User Guide”

in section “Appendix C: System Controller”.
https://www.xilinx.com/support/documentati

on/boards and kits/kcul05/ug917-kcul05-e

val-bd.pdf

' COM18 - Tera Term VT
File Edit Setup Control

=

Window Help

kCUIBS System Controller v1.0

-> Input ‘4’ to adjust FMC settlngs» "

pil

¥ COMIS8 - Tera Term VT
File Edit Setup Control

o

L
Window H;ln\
-> Input *0" to return Main Menu { ||| )

185 System Controller vi. 0 -
Main Menu -

L

Y1 COM18 - Tera Term VT

File Edit Setup Control Window Hel

cu105 System Controller v1.0

- Main Menu - FMC Menu -

1. Set Programmabhle Clocks 1. Set FMC XMxxx CLOCKS

2. Get Power System (PMBUS) Uoltages 2 'Eead FMC HPC IIC EEPRg:
4. Adjust FPGA Mezzanine Card (FMC) Settingsi 4. Set FMC UADJ  to 1.8V |

. Get GPIU Data o . set F o 1.
6. Get EEPROM Data " 6. Set FMC UADJ to 1.2V
?. Configure UltraScale FPGA P 7. Set FMC UADJ to 8.8V
ect an option - @ Return to Main Menu

ect an option
-> Input ‘4’ to set VADJ=1. 8V1 ii ’
N4

i

¥ COMI8 - Tera Term VT
Edit Setup Control

Window Help

&CUI@S System Controller v1i.0
- PMBUS Menu -

1. Get PMBUS Uoltages
2. Continuous Scan PMBUS Uoltages

3. Get UCCINT Uoltage
e Y 4. Get UCCAUX Uoltage
Adjust FPGA Mezzanine Card (FMC) S 5. Get UCCBRAM Uoltage
Get GPIO Data
Get EEPROM Data 7. Get UADJ1US Uoltage
Conf igure UltraScale FPGA 8. Get ULLL1UZ Uoltage
ect an o t1 T ?. Get MGTAUCC Uoltage
-> Input ‘2’ to get PMBUS Voltages» iv A. Get MGTAUTT Uoltage
N B. Get UTIL3U3 Uoltage
.lReturn to Ha1n Menu ;’ \
; t ti V )
Cnput ‘786 ge tVADJ Voltage \
UAD ' : 0] -> Current VADJ-1 8V
: Wx1C, LSB = 8xC
Figure 2-8 Setting VADJ on FMC for KCU105
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7) Program configuration file to FPGA board.
KCU105 and VCU118 board
Open Vivado tool to download configuration file, as shown in Figure 2-9.

¢ Vivado 2017.4 HARDWARE MANAGER - unconnected
File Flow Tools Window Help Q- Quick Access

© No hardware target s open.| Open target

VIVADO ’ s &7 Auto Connect

HLx Editions ' [ii) Open target -> Auto Connect |

Open New Target...
Quick Start

HARDWARI ER - localhostixilinx_tcf/Digile
Create Project

Open Project © There are n¥debug cores. |Program device |Refresh device

J iv) Click Program device

Open Example Project

Hardware ?2 00 X
Q| =€ &
Tas kS Name Status
i) Click Open Hardware Manager v W localhost (1 Connected| 11i) Select FPGA device
Manage IP > A =
2 v o xilin_tcfDigilent’2103089568...  Open to program bit file
Open Hardware Manager >
Xilinx Tcl Store > v & xcku040_0 (1) Not program.
8 SysMon (System Monitor)
r; Program Device @‘

Select a bitstream programming file and download it to your hardware device. You can optionally
select a debug probes file that corresponds to the debug cores contained in the bitstream

P
programming file. v) Click “...” to select Programming
file (NVMelPRaid0x2Test_XXX.bit)

Bitstream file: D:/download/NVMelPRaid0x2Test_KCU105.bit

Debug probes file: B

v Enable end of startup check

) Program Cancel

- vi) Click Program button to
start FPGA programming

Figure 2-9 Programmed by Vivado on KCU105/VCU118

~\)/)

[/ N\
.

ZCU102, ZCU106, and VCK190 board

Open Vivado TCL shell and change directory to download or directory that batch file is
located. Next, type “NVMeXXRaid0Ox2Test ZCU106/Z2CU102/VCK190.bat”, as shown
in Figure 2-10.

BEX Vivado 2017.4 Tcl Shell - E\Xilinx\Vivado\2017.4\bin\vivado.bat -mode tcl -

peexxex Uivado v2017.4 <64-bit)>
2% Sl Build 2086221 on Fri Dec 15 208:55:39 MST 2017
»xx% [P Build 2085808 on Fri Dec 15 22:25:07 MST 2017

»x Copyright 1986-2017 ¥ilinx,. Inc. All Rights Reserved.

Go to download directory

Vivadox| cd D:/download
Vivadox| NUMeG3TPRaid®x2lest at

\ Run script file to download bit and elf file ‘
Figure 2-10 Command script to download demo file on Vivado TCL shell
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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 1) PCle Clock or system Clock is not locked.
2) Reset button is pressed.
1 System is busy Idle status
2 IP Error detect Normal operation
3 Data verification fail | Normal operation

9) After programming completely, LED[0] and LED[1] turn ON until finishing PCle
initialization process. After that, LED[1] changes to OFF when PCle completes
initialization process.

ZCU106

| [
| [

| [

| [

| [

| [

| | VCK190
| [ :

| [

| [

| [

| [

| [

EETI?:

ONCE&K SDAO4

~r=m=E8080

| |
Figure 2-11 LED status after finishing PCle initialization
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10)Main menu is displayed in Serial console and ready to receive command.

29-Jun-23

+++
Fait1ng PCle Linkup

IP Information

NUMeIP [RAIDBX2 Test design [[IPUer = 5.@7 [r++

aiting IP initialization [——

IChIB1PCle Gen4 x4 Device Detect
ICh[11PCle Gend4 x4 Device Detect

Initialization
process status

[al
[11]
[21]
[31
[4]
[51

NUMeIP RAIDBX2 menu ——-—

Identify Command
Write Command
Read Command
SMART Command
Flush Command
Shutdown Command

Main menu to

select the command

Figure 2-12 Main menu after RAIDO finishes initialization
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3 Revision History

Revision Date Description
2.2 3-Aug-22 Include NVMe-IP for Gen4 and support VCK190 board
2.1 15-Jul-21 Include NVMeG4-IP demo
2.0 29-Jun-20 | Remove demo instruction from the document and add NVMeG3-I1P
1.0 9-Oct-17 Initial version release
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