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Chapter 1
Linux Booting on the Apollo Agilex

1.1 Introduction

This guide describes how to boot the HPS on the Apollo Agilex board using the Micro SD Card with
Linux image, and use the UART interface to allow the Host PC to communicate with the HPS of the
Apollo Agilex board.

1.2 Required Hardware

To boot Linux on the Apollo Agilex board, the following hardware is required:

® Apollo Agilex board
® Mini USB Cable
® Micro SD Card (At least 4GB capacity )

1.3 Install the MicroSD Card

This section will show you how to how to install it into the Apollo Agilex board. In addition, if user
want to recover the factory image file to the MicroSD Card. It will show how to download the Linux
image file for the Apollo Agilex board and how to write it into the MicroSD Card.

B [nstall the MicroSD Card to the Apollo Agilex board
The Apollo Agilex board will be shipped with a MicroSD card that has been written with Linux
image. Users can install the Micro SD Card on theApollo Agilex by referring to Figure 1-1.
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Figure 1-1 Steps for installing MicroSD card
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B Download Linux image file
If the user wants to copy or re-program the MicroSD card, you can download the Linux image file
(Find “Linux BSP (Board Support Package): MicroSD Card Image”) by referring to the link below:

https://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&CategoryNo=166&N0=127
8&PartNo=4#contents

B Download the programming tool
To program a MicroSD card Linux image you can use a free tool called Win32Diskimager.exe from

http://url.terasic.com/win32diskimager on a Windows machine.

B Program the MicroSD Card
The SD card image file needs to be programmed to a MicroSD card before it can be used.
The steps below present how to create MicroSD card on a windows machine using
Win32Diskimager.exe.
1. Connect the MicroSD card to a Windows PC
2. Execute Win32Disklmager.exe
3. Select the image file for MicroSD card
4. Select the MicroSD card device
5. Click “Write” to start writing the image file to the MicroSD card. Wait until the image is
successfully written.

%4 Win32 Disk Imager - 1.0 — O *

Image File Device

}ap,.".ﬁ.giIex_SOM_Iinux_chscule_E. 10, 100-t= /Agilex_SOM_linux_console.img | o] -

Hash

Mone * | | Generate Copy

[] read only Allocated Partitions

Progress

Cancel Read Write Verify Only Exit

Waiting for a task.
Figure 1-2 Win32 Disk Imager
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1.4 Power On the Apollo Agilex board

To power up the Apollo Agilex board in stand-alone mode, user need to connect a 2x4 PCle power
connector on the Apollo Agilex board to the external 12V DC power supply, then turn on the power
switch SW1 on the board to power on theApollo Agilex (See Figure 1-3).

INTEL AGILEX™
AGFBO14R24B1ETV
99AH50
MY
11220978 (1)

M1JX861100956

: ﬂz!‘)\g\llxllf)%% SKYWORKS®

Figure 1-3 Power on theApollo Agilex form external Power

1.5 Setting Up UART Terminal

This section presents how to install the drivers for the USB to UART chip on the Apollo Agilex
board and how to set up the UART terminal on your Host PC. The Apollo Agilex board
communicates with the PC through the Mini USB connector. You should install the USB to UART
driver and configure the UART terminal before you run Linux on the board.
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B Installing the Driver

1. Connect your computer to the development board by plugging the USB cable into the
mini USB connector of Apollo Agilex. (Connection setup is shown in Figure 1-3)

2. Please refer to the section 5.2 (Install driver for FT232R) of the
Apollo_Agilex_SoM_User_Manual.pdf to install the USB to UART driver for HPS fabric.

B Configure UART terminal UART terminal spec

115200 baud rate

no parity

1 stop bit

no flow control settings

The following steps show how to configure a PUTTY terminal window (can be downloaded from the
link: http://the.earth.li/~sgtatham/putty/latest/x86/putty.exe)

1. Open putty.exe, click Serial go to a serial configure interface.

2. Configure the window like the flowing picture and click “save” button to save the setting
and click “Open” to open the terminal window. Note that the “COMb5 ” on the Serial Line
column needs to be modified according to the actual com port on the user's computer.
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% PUTTY Configuration o4

Category:
=- Sfassion Basic options for your PuTTY session
] ~ Logging Specify the destination you wart to
= Terminal
- Keyboard
- Bell
- Features onnection type:
- Window ORaw O Telnet O Rogin (O §SH

- Appearance
ggﬁaviour Load, save or delete a stored session 1

. Tranalation Saved Sessions

- Selection | Apoolo-510 |
~ Colours Default Settings
—I- Connection 1

- Data

- Proxy

... Telnet Delete
- Rlogin

+- 55H

‘... Serial

Speed
[115200 | |

Close window on exit:
() Mways () Never (@ Only on clean exit

About Open Cancel

Figure 1-4 Putty Window

3. After the board is successfully booted, the Linux will ask for the login name. Type "terasic"
for account name and type “123” for the password (See Figure 1-5).

EP COMS - PUTTY - | ®

3 shut down.
Snapshots.

ization Manager.
em Manager...

Figure 1-5 Putty Window

Apollo Agilex 8 www.terasic.com.tw
Linux Booting Started

Guide

July 20, 2022


http://www.terasic.com.tw/
http://www.terasic.com.tw/

[lasic

www. terasic.com

1.6 Appendix

This section will introduce what check items can be done if Linux cannot be boot and the putty
window does not print any messages.

1. Check if the USB Serial Port shows on the device manager on the computer.

a = terasic-PC210
. yM Computer
g Disk drives
. .Bl Display adapters
> &) DVD/CD-ROM drives
.- IDE ATASATAPI controllers
J&F Junge
2= Keyboards
) ﬂ Mice and cther pointing devices
. I Monitors
. ¥ Metwork adapters
4 73" Ports (COM & LPT)
L +" Communications Port (COML)

. I Processors

. & Sound, video and game controllers
. A+ Storage controllers

. M Systemn devices

-~ ig Universal Serial Bus controllers

Figure 1-6 Hardware Setup for UART Terminal

2. The QSPI flash on the Apollo Agilex board had programmed the boot file when shipped.
After power on, user can check if the user LED is flashing, and after 10 seconds of booting,
the HPS LED has light on. If not, please refer to following steps to re-program the QSPI
flash with the factory code.

® Connect the MiniUSB cable to USB blaster 1l connector of the Apollo Agilex board.
® Copy the factory code from the path :

System CD\ Demonstration\SoC_FPGA\GHRD\output_files\program_gspi_flash\
® Execute “flash_program.bat” to erase and program the QSPI flash.
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Contact Terasic

Additional Information

Here are the addresses where you can get help if you encounter problems:

B Terasic Technologies

No0.80, Fenggong Rd., Hukou Township, Hsinchu County 303035. Taiwan

Email: support@terasic.com

Web: www.terasic.com

Apollo Agilex Web: agilex-som.terasic.com

B Revision History
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2022.07 First publication
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