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Chapter 1
Linux Boolting on the ATUM A5

1.1 Introduction

This guide describes how to boot the HPS on the 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 board.

1.2 Required Hardware

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

® ATUM A5 board
® USB Type Ato Type-C 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 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 Board and how to write it into the MicroSD Card.

B [nstall the MicroSD Card to the Board
The Board will be shipped with a MicroSD card that has been written with Linux image. Users can
install the Micro SD Card on the board by referring to Figure 1-1.
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Figure 1-1 Installing MicroSD card

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:

http://atum-a5.terasic.com/cd

Linux BSP (Board Support Package): MicroSD Card Image

I3 I A

Linux BSP 1.2.0 Release Note 1.2.0
Linux Console (Ubuntu + Kernel 6.1.68-lts; rev. B 1.9.0
Hardware) -
Linux Console (Poky + Kernel 6.1.68-Its; rev. B 1.1.0
Hardware) o
Linux Console (Poky + Kernel 6.1.68-Its; rev. A 1.1.0

Hardware)

2024-10-18

2024-09-24

2024-08-07

2024-06-18

Figure 1-2 BSP Download site
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B Download the programming tool
To program a MicroSD card Linux image you can use a free tool such as Rufus.

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 Rufus
3. Select the image file for MicroSD card. For Linux Console V1.2.0, please select
“sdcard_ubuntu.img”
4. Select the MicroSD card device
5. Click “START” to start writing the image file to the MicroSD card. Wait until the image is

successfully written.
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& Rufus 452180 — =

Drive Properties

Device

Multiple Partitions (J:) (K:) [64 GEB] e
Boot selection

sdcard_yocto.img b ._:,. SELECT
Partition scheme Target system

MER BIOS (or UEFI-C5M)

v Show advanced drive properties

Format Options

Volurme label

&4 GB
File system Cluster size
Large FAT32 (Default) 32 kilobytes (Default)

~ Show advanced format options

Status

READY

® 0 =

Using image: sdcard_yocto.mg

Figure 1-3 Rufus tool

1.4 Set the MSEL

Make sure the Configure mode switch is set to AS Fast mode. please set MSEL[2:0] to “001”.
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FPGA
Configuration
Setup Switch

Figure 1-4 Position of slide switches SW4 for Configuration Mode

1.5 Power On the Board

To power up the Board, user need to connect a 12V DC power supply to the board, then turn on the
power switch SW5 on the board to power on the board (See Figure 1-5).

~

Figure 1-5 Power on the board form external Power

Atum A5 7 www.terasic.com.tw
Linux Booting Started

Guide
January 15, 2025



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

[lasic

www.terasic.com

Figure 1-6 Power on the board form external Power

1.6 Setting Up UART Terminal

This section presents how to install the drivers for the USB to UART chip on the Board and how to
set up the UART terminal on your Host PC. The Board communicates with the PC through the Micro
USB connector. You should install the USB to UART driver and configure the UART terminal before
you run Linux on the board (see The CP2105 (USB to UART) Driver Installation Instructions).

B Installing the Driver

1. Connect your computer to the development board by plugging the USB cable into the
USB Type-C connector of the board. (Connection setup is shown in Figure 1-5)

Figure 1-7 Connect the Micro USB cable to the board
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2. Please refer to the The CP2105 (USB to UART) Driver Installation Instructions 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 the “Device Manager” on your windows and check the “Port(COM&LPT)” tab. User
may find the Silcon UART device CP2105 on the list. Find the COM number of “Enhanced
COM port”. It represents the HPS UART Port. See Figure 1-8, the COM number of this
Host is COM9. Note that the “COM?9 " on the Serial Line column needs to be modified
according to the actual com port on the user's computer.
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% Device Manager

File

Action  View  Help

o= T HE B

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

3. 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 “COMS9 " on the Serial Line
column needs to be modified according to the actual com port on the user's computer.

Atum A5

h :-'-:

DESKTOP-FEDES4M

i Audic inputs and outputs
g Bluetooth

 Computer

o Disk drives

L& Display adapters

W Firmware

=z |IDE ATASATAP| controllers

§ JTAG cables

=l Keyboards

[ I Memory technology devices

@ Mice and other pointing devices
[ Monitors

8 Metwork adapters

B Portable Devices

i Ports (COM & LPT)

ﬁ Silicon Labs Dual CP2103 USE to UAR’I’BridgeiEnhanced COM Port (COMQ]I
ﬁ Silicon Labs Dual CP2105 USE to UART Bridge: Standard COM Port (COME)

™ Print queues
[ Processors

B Security devices
M - [

Figure 1-8 Device Manager
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ER PUTTY Configuration pe
Categary:

= S!E!ssion | Basic options for your PuTTY session
- Logging Specify the destination you wart to connect to

=~ Terminal Serial i
. Keyboard erial line
- Bell
- Features Connection type:

= Window (JRaw () Telnet () Rlogin (J55H |(@ Seria
.ggp:ea.rance Load, save or delete a stored session o
- Behaviour _
- Translation
- Selection |F¢um AL |
- Colours :

Default Settings

=~ Connection Atum A5 =I5
o=
o | save |
Hlogin

- 55H
- Sefial Close window on exit:
() Mwayz (O Mever (@) Only on clean exit

About @ Cpen Cancel

Figure 1-9 Putty Window

4. After the board is successfully booted, the Linux will ask for the login name.

® [fuser use the image “Linux BSP 1.2.0 (Ubuntu + Kernel 6.1.68-Its; rev. B Hardware)”,
please type "terasic" for account name and “123” for the password to login Ubuntu(See
Figure 1-10).

Note : If the UART terminal does not respond, please refer to Appendix 1.8 to troubleshoot
the issue.
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BB COM - PuTTY - O X

Figure 1-10 Putty Window

® For the image “Linux BSP 1.1.0 (Poky + Kernel 6.1.68-Its; rev. B Hardware)”, type "root"
for account name and NO Need for the password (See Figure 1-11)

2P COMY - PUTTY - O X

Figure 1-11 Putty Window
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1.7 eMMC Programming

This section will guide you on how to program the user's owned image file to the eMMC (embedded
MultiMedia Card) of the ATUM A5 board and configure the HPS to boot from the eMMC.
A detailed process introduction is as follows:

1. Image Splitting: Due to DDR4 space limitations of the baord, users need to split their image
files into two parts. The split files will be stored on the micro SD card and copied to the DDR4
memory in the U-Boot environment for subsequent programming to the eMMC.

2. Overwriting the SD Card Image: Overlay the split image files onto the FAT partition of the
SD card image provided by Terasic.

3. System Startup and Entering U-Boot: Insert the SD card into the ATUM A5 board and power
it on to enter the U-Boot environment.

4. Image File Programming: In U-Boot, program the two split image files to the eMMC.
sequentially.

5. System Startup Verification: After the burning is complete, verify whether the system can boot
the HPS (Hardware Processing System) from the eMMC.

A detailed process introduction is as follows:

B Step 1: Image Splitting

As mentioned previously, due to the limited capacity of the board's DDR4 memory, users need to
split their image files into two parts. Here we will use the SD card image provided by Terasic

(sdcard_ubuntu.img) as an example to demonstrate the process in detail. Users can split the image
files into two parts using the following command in a Linux or WSL environment:

split -b 1950M --numeric-suffixes=1 sdcard_ubuntu.img sdcard_ubuntu.img

$ zplit -b 1950M Z-numeric-suffixes=1 sdcard ubuntu.img sdcard ubuntu.ing

Atum A5 13 www.terasic.com.tw
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Figure 1-12 Splitting image file
Upon completion of the command, two separate image files were generated.

2] sdcard_ubuntu.img
| ] sdcard_ubuntuimg01
| | sdcard_ubuntuimg02

Figure 1-13 Split Image files

B Step 2: Overwriting the SD Card Image
1. Prepare the SD Card Image:

Download the Image: Go to the Terasic Atum A5 resource page and download the Linux Console file
(version 1.2.0 or later).

Linux BSP (Board Support Package): MicroSD Card Image

Download

Linux Console (Kernel 6.1.68-Its; rev. B Hardware) 1.2.0 2024-09-24 @ 4 Y
Linux Console (Kernel 6.1.68-Its; rev. B Hardware) 1.1.0 2024-08-07 @ O
Linux Console (Kernel 6.1.68-Its; rev. A Hardware) 1.1.0 2024-06-18 @ O

Figure 1-14 Split Image files

Extract the downloaded archive and locate the sdcard_emmc_ubuntu.img file.

| | golden_top_hps.jic
A readmet<t

D sdcard_emmc_ubuntu.img
2] sdcard_ubuntu.img

Figure 1-15 Split Image files

Use a tool like Rufus to program the sdcard_emmc_ubuntu.img file to an SD card.
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& Rufus 3.17.1846

Drive Properties
Device

NO_LABEL (Disk 4) [64 GB] >~
Boot selection

sdecard_emmec_ubuntu.img ~ ‘.:-:/:.‘ SELECT

Partition scheme Target system
MER BIOS {or UEFI-CSM)
» Hide advanced drive properties
[ List USE Hard Drives
Add fixes for old BIOSes (extra partition, align, etc.)

Use Rufus MBR with BIOS ID 080 (Default)

Format Options

Volume label
64 GB

File system Cluster size
Large FAT32 (Default) 32 kilobytes (Default)
~ Hide advanced format options

Quick format

Create extended label and icon files

[ Check device for bad blocks 1 pass ~

Status

READY

® O = START CLOSE

Using image: sdcard_emmc_ubuntu.img

Figure 1-16 Split Image files
2. Overwrite the Split Image Files :

Insert the SD card into your computer and open the FAT partition in Windows or Linux.
You will find two split image files in the FAT partition of the SD card. Overwrite these two split files
with the two image files you generated in the step 1.

s PC » USE Drive (D)
MName ~

J boot.scr.uimg

[ | Image

.j sdcard_ubuntu.imgll
,j 5dcard=uhuntu.ing2

J socfpga_agilex_terasic.dtb
| | u-boot.ith

Figure 1-17 Split Image files
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B Step 3: System Startup and Entering U-Boot:

1. Insert the SD card prepared in Step 2 into the Atum A5 board and verify the following switch
settings:
i. MSEL Setting Switch (SW4): Set to AS mode (MSEL[2:0] = 001), as shown in the figure.
,ﬁ“’}“’:i". ‘ FPGA
&l WO I Configuration
Ln;i(z o Setup Switch
Figure 1-18 MSEL Setting Switch setting
ii. SDMMC Bus Device Select Switch (SW27): Set to the ON position. This setting indicates
that the Hard Processor System (HPS) will boot from the SD card device.
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SDMMC Bus Device Select Switch

Figure 1-19 SDMMC Bus Device Select Switch

2. Connect the Atum A5 board to the host PC using the power cable and Type-C USB cable as
shown in the figure.

Figure 1-20 Power and USB cable setting

3. Open a UART terminal tool (e.g., PuTTY) on the host PC to communicate with the HPS on the

Atum A5 17 www.terasic.com.tw
Linux Booting Started

Guide
January 15, 2025



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

[lasic

www. terasic.com

Atum A5 board. User can refer to section 1.6 for detailed.

4.  Power on the Atum A5 board and observe the terminal window. When the prompt "Hit any key
to stop autoboot™ appears, press any key to enter U-Boot.

EF COMS - PuTTY - ] X

Figure 1-21 Enter the U-Boot
B Step 4: Image File Programming:

1. In U-Boot, In U-Boot the following commands to load the sdcard_ubuntu.img01 file from the
SD card to the DDR4 memory:

fatload mmc 0:1 $loadaddr sdcard_ubuntu.img01
setexpr blkentl ${filesize} / 0x200

2. Switch the SDMMC bus device select switch (SW27) to the OFF position to allow the HPS to
access the eMMC.,

Atum A5 18 www.terasic.com.tw
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S0/ eMMC

0
an
meu ¥

SDMMC Bus Device Select Switch

Figure 1-22 Setting eMMC boot

Execute the following commands to verify that the HPS is currently accessing the eMMC and
its capacity is 7.3 GiB.

mmc rescan
mmc info
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BB COMY - PuTTY — O x

plock # 0, coun

Figure 1-23 Check eMMC size

4. Execute the following commands to write the data in the DDR4 memory to the beginning of the
eMMC.

mmc write $loadaddr 0 $blkcntl

5. Switch the SDMMC bus device select switch (SW27) back to the ON position to allow the HPS
to access the SD card.

Figure 1-24 Setting SD Card boot

6. Execute the following commands in sequence and confirm the capacity. At this time, the
capacity of the SD card should be displayed, not eMMC.

mmc rescan
mmc info
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EP COMO - PUTTY - O x

Figure 1-25 Check SD Card size

7.  Execute the following commands to load the sdcard_ubuntu.img02 file from the SD card to the
DDR4 memory:

fatload mmc 0:1 $loadaddr sdcard_ubuntu.img02
setexpr blkent2 ${filesize} / 0x200

8. Set the SDMMC Bus Device Select Switch (SW27) on the board to the OFF position again so
that the HPS can access eMMC.

9. Execute the following commands in sequence to confirm that the capacity is correct (7.3 Gib),
which means that the current HPS access device is eMMC.

mmc rescan
mmc info

10. Confirm that the capacity is correct, and then execute the following command to write DDR4
data to eMMC.

mmc write ${loadaddr} ${blkcnt1} ${blkcnt2}
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11. Keep the SDMMC bus device select switch (SW27) in the OFF position to ensure the system
boots from the eMMC.

B Step 5: System Startup Verification:

Power cycle the board and observe the system boot process in the terminal tool. If the system boots
successfully from the eMMC, you will enter the Linux system login screen.
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1.8 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.

% Device Manager
File Action View Help
o= @ Him B
v M DESKTOP-FBDE4M
i Audic inputs and outputs
a Eluetooth

EH Computer
o Disk drives

L& Display adapters
i Firmware

=z |IDE ATASATAP| controllers

§ JTAG cables

Ed Keyboards

L I Memory technology devices

@ Mice and other pointing devices

[ Meonitors

8 Metwork adapters

B Portable Devices

v @ Ports (COM &LPT)

ﬁ Silicon Labs Dual CP2103 USE to UAR’I’BridgelEnhanced COM Port (COMQ]I
ﬁ Silicon Labs Dual CP2105 USE to UART Bridge: Standard COM Port (COME)

™ Print queues

[J Processors

B Security devices

k- s

Figure 1-26 Hardware Setup for UART Terminal

2. Make sure the Configure mode switch is set to AS mode.
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FPGA
Configuration
Setup Switch

Figure 1-27 Position of slide switches SW4 for Configuration Mode

3. The QSPI flash on the 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 USB cable to USB blaster 11 connector of the 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

Agilex 7 FPGA Starter Kit Web: ATUM Ab5.terasic.com

B Revision History

Date \ersion ‘ Changes
2024.07 First publication
2024.09 V11 Add eMMC programming guide
2025.01 V1.2 Update V1.2 BSP
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