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Introduction
Thank you for purchasing a KEIm product.
Before using this product, please carefully read this manual and related documents, and use

this product correctly while observing all precautions.

CAUTION

The contents of this manual are subject to change without prior notice. Please contact Kondo
Electronics Industry or refer to its website for the latest information before using the product.

This product uses components intended for general electronic equipment. Do not use it in
applications requiring extremely high reliability, such as aerospace, nuclear control systems, or
life-support medical equipment.

This product has been developed and manufactured for use in Japan. If this product, or any product
incorporating it, is exported, the customer is responsible for complying with the Foreign Exchange
and Foreign Trade Act and all other applicable export laws and regulations, and for completing all
necessary procedures.

Always turn off the power before connecting or disconnecting cables to connectors other than LAN
and USB.

Do not use this product in environments with high levels of water, humidity, dust, or oil smoke.
Unauthorized use or reproduction, in whole or in part, of this product’s related documents is
prohibited.

All company and product names mentioned in these manual and related documents are trademarks

or registered trademarks of their respective companies.

Contact Information

For inquiries about this product, please contact us at the email address below:

keim-support@kd-group.co.jp



mailto:keim-support@kd-group.co.jp
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1. Overview

This document describes the procedure for operating the Agilex™ 5 SoC FPGA on the Sulfur-Mini
Development Kit (hereafter referred to as “Sulfur-Mini”) using a prebuild image file.

The procedure includes FPGA fabric configuration, as well as booting the Arm processor embedded in the
Hard Processor System (HPS) and starting Linux.

This document covers the following.
Sulfur-Mini hardware setup

Creating and SD boot disk

Performing FPGA configuration (downloading a .sof file)

Booting the Arm processor and starting Linux

1.1. Requirements

To perform the procedures described in this document, prepare the following items:

®  Sulfur-Mini Development Kit
® USB Power Delivery-compatible AC adapter
Output: 45 W or higher (15V /3 A)
Recommended model: ACDC-PD8445BK (ELECOM)
® microSD card
Capacity: 32GB or larger recommended
Recommended model: KLMEA032G (KIOXIA)
® Altera FPGA Download Cable Il or llI
Recommended model: PL-USB2-BLASTER or PL-UB3-CABLE
® UART terminal cable
Specification: USB Type-A to Type-C
Recommended model: U2C-AC10BK
e PC
Quartus Prime Pro 25.3.1 or later is used as the development tool.

For system requirements of the PC, refer to the official Altera website.

]
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2. Setup of the Sulfur-Mini

Follow the steps below to connect the equipment and configure the switches.

UART Termial Cable
(USB Tyep-Ato C)

o’msw" Sulfar-Mini

FPGA Download Cable

AC100

USB-PD Adapter

SDMMC SEL
MSEL2 —
MSEL1 —§¢

Power Switch

Figure 2-1 Equipment Connections
2.1.1. SoM Mode Switch Settings

The functions of the DIP switches for configuring the SoM mode are shown below.

In this document, follow the settings indicated by the blue cells in the table.

Table 2-1 SoM Mode Switches

Reference Name Description
SW8.1 MSEL1 Configuration mode selection
Mode MSEL2 MSEL1
SW8.2 MSEL2 AS Normal mode ON OFF
' AS Fast mode ON ON

Storage device selection
SW8.3 SDMMC_SEL h

OFF: eMMC mode

SW8.4 - Not used (set to OFF)

KD-KEIM1084
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3. Creating SD Boot Disk

This section describes the procedure for creating an SD boot disk for Sulfur-Mini by writing a prebuild SD
card image to a microSD card.

Download the prebuild SD card image from the website below:

Download | KONDO ELECTRONICS INDUSTRY CO.,LTD.

To create an SD boot disk in a Windows environment, install and use Win32 Disk Imager.

Follow the steps below to write the image.
(1) Insert the microSD card into your PC.
2) Launch Win32 Disk Imager.
3) From the Device drop-down menu, select the drive corresponding to the microSD card.

4) For Image File, select the extracted prebuild SD card image (img).

5) Click Write.
% Win32 Disk Imager - 1.0 = O >
Imaee File (3) Device (4)
Ciftmpsedimage_aeilexb_sulfur_mini_QOPD525.3.1ime =5 || [0 -

Hazh

MHore v | Generate  Copy

[] Read Only Allocated Partitions

Proeress

Cancel Read Wiite (5) Werify Only Exit

Waiting for a task.
Figure 3-1 Writing the SD Card Image

Note:
If the target SD card contains partitions other than FAT, format the SD card in advance before writing
the image.
Take special care when reusing an SD card that has previously been used to write a Linux image.
A formatting tool for Windows is available from the SD Association website.

Reference: SD Memory Card Formatter for Windows/Mac - SD Association

]
ek KD-KEIM1084
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4. FPGA Configuration and Linux Boot

This section describes the procedure for booting Linux using the created SD boot disk.

4.1. Setup of the USB-to-serial UART Interface

The Sulfur-Mini is equipped with a USB-to-serial UART interface using FTDI FT232RNQ.

This interface is used as the Linux console.

Install a terminal application (e.g., Tera Term) and the VCP driver of the FT232RNQ on your PC in

advance.

4.1.1. Installing the VCP Driver
Install the Virtual COM Port (VCP) driver for the FT232R.
Download the appropriate file for your PC’s operating system from the website below, and follow the
installer instructions to complete the installation.
VCP Drivers - FTDI

4.1.2. Terminal Software Settings

Configure the serial port communication settings as follows:
® Baud Rate: 115200

Data: 8 bits

Parity: None

Stop bits: 1 bit

Flow control: None

Tera Term: Serial port setup and connection had

Port:
Speed:
Data:
Parity:
Stop bits:

Flow control:

COoM13

8 bit

none

1 bit

none

w
New open
115200 v

w
Cancel
“

) Help

-

Transmit delay

] msec/char 0 msec/line

Device Friendly Name: USB Serial Port (COM13)

Device Instance ID: FTDIBUS¥VID_0403+PI1D_6001+BKO10JYTA¥00C
Device Manufacturer: FTDI

Provider Name: FTDI

Driver Date: 7-5-2021

Driver Version: 2.12.36.4

Figure 4-1 Terminal Software Settings Screen (Example: Tera Term)

I ——
. KD-KEIM1084
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4.2. Inserting the microSD

Insert the microSD card with the prebuilt SD card image written to it into the microSD card slot.

When inserting the microSD card, as shown in Figure (a) below, insert the card horizontally into the slot
and push it in the direction of the arrow until it clicks into place.

When removing the microSD card, as shown in Figure (b) below, push the inserted card further in the

direction of the arrow until it clicks. The card will pop out slightly; grasp it with your fingers and gently pull it
out.

(a) Inserting the microSD Card (b) Removing the microSD Card

Figure 4-2 Inserting and Removing the microSD Card

|
- KD-KEIM1084
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4.3. Powering On the Board

When 15V is supplied from USB-PD, LED7 turns on. In this state, power is not supplied to the ICs on the

board, including the SoM. When the power switch (SW9) is slid to the ON position, power is supplied to
the board. While the board is powered, LED8 remains on.

LED7: PD-VBUS LED

Figure 4-3 15V (USB-PD) Applied / Power OFF State

A=)

LED7: PD-VBUS LED

Figure 4-4 Power ON State

The power sequence is initiated by the power switch. Do not power the board by plugging or
unplugging the USB-PD cable while the power switch remains in the ON position.
After use, disconnect the USB-PD cable and confirm that LED7 is off.

KD-KEIM1084
Kondo Electronics Industry Co., Ltd. 9
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4.4. FPGA Configuration

This section describes how to download a .sof file using Quartus Programmer and configure the FPGA.
Download the .sof file from the website below:

Download | KONDO ELECTRONICS INDUSTRY CO.,LTD.

(1) Launch Quartus Programmer from the Windows menu.

| & Quartus Prime Programmer Pro Edition - [Chainl.cdf]

File Edit View Processing Tools Window Help
¢ i
b -
]

£, Hardware Setup... | |USB-Blaster variant [USB-1] Mode: |[TAG ~ | progress :

Enable real-time ISP to allow background programming when available

o
2
A

l

| Adobe Acrobat

File Device | Checksum | Usercode  Programy | Verify Blank- Examine | Security |Erase ISP
hStart Configure Check Bit CLAMP
Alters 25.3,0.108 Pro Editian T
L2 shling RiscFree IDE for Atera 25.3 8 Auto Detect
2B esign Space Explorer Il (Quartus Prime Pra 25.3) ! Delete
) Device Installer (Quartus Prime Pro 253 i Add File..
e Change File.
2, E0A Serwistion Lirary Campier (Quarus Prime Pra 5.3) Change Fil
o 3 Save File
B i nd Shell (Quartus Prime Pro 25.3)
* Add Device .
-
hyp
' Down
X ~
Anslog Devices : e ™ [<<Fire ~ | 7] Use Regular Expressions || Show Nen-matching | A#Find... | |A¥sFind Next
© o © o (0
¢ Message Message ID
1 | Caden
: o H
2| system | Processing

4-1 Launch Quartus Programmer

(2) Click Hardware Setup button, and select USB-Blaster Il [USB-1] for Currently selected
hardware and 24000000 for Hardware frequency.

© Quartus Prime Programmer Pro Edition - [Chain1.cdf]
File Edit View Processing Tools Window Help
-

&, Hardware Setup .. || USB-Blasterll [USB-1] & Hardware Setup X

Enable real-time ISP to allow background prograr

Hardware Settings | [TAG Settings

File Device | Ch

o Select a programming hardware setup to use when programming devices. This programming
Start | | herdware setup applies only to the current programmer window.
#hstop Currently selected hardware: |USB-Blasterll [USB-1] -
@ Auto Detect Hardware frequency 24000000 Hz
Delete | Auto-adjust frequency at chain scanning
o [ aa e Available hardware items:
B Change File.. Hardware Server Port Add Hardware
USE-Blasterll Local use-1 ————
Boa Remove Hardware
* Add Device
i Up
'S Down

Mo e ~ s
o © @ @ o :

Blessadg Close | Message ID

Messages

System | Processing

Figure 4-5 Hardware Setup

KD-KEIM1084
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(3) From File > Open, select the target .sof file to be written.

&b Quartus Prime Programmer Pro Edition -

[sulfur_ghrd_top. hps.caf]

File Edit View Processing Tools Window Help

4, Hardware Setup... | |USB-Blasterll [USB-1] Mode: |[TAG - Progress: :

Enable real-time ISP to allow background programming when available

File Device Checksum Usercode Program/  Verify Blank- Examine Security Erase ISP
wistart Configure Check Bit CLAM
SEDOL3BMIGACS 0628BA4T3 FFFFFFFE v
o stop
@8 Auto Detect
Delete
| | P Add File
JFe*Change File
|
) save File

# Add Device. |
hup ASEDO13BM1BACS
b Down 00
X -
0o ® A | [ ] Use Regular Expressions || Show Non-matching | AAFind... Find Next
= () (@ L) (o) [0}
Message Message ID *
@ 10 hash is F907ECA67B3F6BFDGFDAE16102DA60B4F 2BBOBCO3OABT AEDCISCOBT116ABERDS 19848
@ Keyed hash is 3EE1D7FOF427BCSIESAED255440A224A5ABF 484D615DDD131AB184FA45813A04 19848
@ Design hash is 47F2F1F5F48BEC7C9B189454E55FC6FEABS26D32E CCE7BSACDAE 1221BCEOTFAL 10848
.| @ 10 hash is F9B7EC467B3F6BFDEFDAE16102D46984F 2B89BCO39ART AEDCO5COBT116ABED3 10848
5| @ Keyed hash is 72BBB7325B463850FCD78774E737C51575548C08F251 1A0C2ASBC592FAAG2258 19848
| system(8) | Processing

Figure 4-6 Selecting .sof File

(4) Click the Start button. When the write operation is successful, the screen will appear as shown
on the right.

) Quartus Prime Programmer Pro Edition - [sulfur_ghrd_top_hps.caf] & Quartus Prime Programmer Pro Edition - [sulfur_ghrd_top_hps.cafl®

File Edit View Processing Tools Window Help File Edit View Processing Tools Window Help )
L]

&, Hardware Setup_.. | |USB-Blasterl [USB-1] Mode: ||TAG - Progress 100% (Successful

Enable real-time ISP to allow background programming when available

&, Hardware Setup... | |USB-Blasterl [USB-1] Mode: ||TAG

Enable real-time ISP to allow background programming when available

File Device Checksum  Usercode  Program/  Verify | Blank- | Exami File Device Checksum Usercode Programi | Verify Blank- Examine Security Erase ISP
nfigure Check Phsrar Configure Check Bit <
Ciftmplsulfur_g. ASEDOT3BMIGACS 0628A473 FFFFFFFF  |v. <nonex ARM_CORESIGHT SOC 600 00000000 _<none>
s Stop it Stop
@ Auto Detect #8 Auto Detect
Delete 3 Delete
I | ™ Add File A Add File.

J# Change File.

hange File. rcenaaeea
Ysave File ave File ™ - E
—_— E—E b
 Add Device. . % Add Device. . = H
3 R
b Up Thup ARM_CORESIGHT _S0C_600ASED013BM16ACS
b Down b Down e
[nd < MU . XN e ~ . -
2 S jse Regular Expressions || Show Non-ma | [] Use Regular Expressions || Show Non-matching | AAFind... | |AfiFind Next
(8 [} (] (V] ) = (14) ) (Qr [ (0)
Message Message Message ID *
@ 10 hash is FO07EC467B3F6BFDGFDAEL61D2DA69BAF2BBOBCO3IABTAEDCISCOBT116ABED] @ configuring device index 1 18942
@ Keyed hash 1s 3EE1D7FOF427BCS3ES4ED255440A224A5ABF484D6150DD131AB184FA45813 @ configuration succeeded at device index 2 18943
@ Design hash is 47F2F1FSF48BECTCIB189454ES5FC6FSABS26D32ECCETA5ACDAE]221BCER @ Added ARM_CORESIGHT_SOC_600 at device index 1 after configuration succeeded. 20104,
.| @ T0 hash is F9O7ECA67B3F6BFDEFDSE16102D46984F2BBIBCO3IABTAEDCISCO87116A8E803 || @ Successfully performed operation(s) 209011
S| @ Keyed hash is 72BBB7325B463859FCD7B774ET37C51575548C98F2511A0C2ASBC592FAA62 | @ Ended Programmer operation at Mon Apr 13 16:20:26 2026 209061
S| system (8) | Processing 8| system(14) | Processing

Figure 4-7 .sof Download

KD-KEIM1084
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4.4.1. SoM Status LEDs

The SoM mounted on this product is equipped with status LEDs for monitoring its operation.

The functions of each LED are described below.

You can confirm that configuration is complete by checking LED1.

see qu.u--u 4

(a) Not configured

(b) Configuration complete

Table 4-1 SoM Status LEDs

Reference Name

Description

SoM : LED1 CONF_DONE LED

Indicates the configuration status
ON: Configuration completed
OFF: Configuration not completed

SoM : LED2 Power LED

Indicates the power input status.

This LED turns ON when power is supplied.

KD-KEIM1084

Kondo Electronics Industry Co., Ltd. 12
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4.5. Linux Boot
This section describes the procedure for booting Linux after configuration.
Once the configuration described in the previous section is complete, logs will be displayed on the

terminal.

i ¥ COM13 - Tera Term VT - o x
File Edit Setup Control Window Help

# Checking hash(es) for Image fdt-0 ...
INOTICE: SOCFPGA: Boot Core = 0

NOTICE: SOCFPGA: CPU ID = 0

INOTICE: SOCFPGA: Setting CLUSTERECTRL_EL1
INOTICE: BL31: v2.13.1(release):
NOTICE: BL31: Built : 18:18:38, Apr 8 2026

crcd2+ OK
U-Boot SPL 2025.10 (Apr 09 2026 - 10:11:48 +0900)
Reset state: Cold
1250000 kHz
400000 kHz
100000 kHz
200000 kHz
100000 kHz
200000 kHz U-Boot 2025.10 (Apr 09 2026 - 10:11:48 +0900) socfpga_agi |ex5
CPU: Altera FPGA SoCFPGA Platform (ARMv8 64bit Cortex-A55/A76
: SoCFPGA Agilex5 Sulfur-Mini - U-Boot DTB

2 GiB (total 4 GiB)

40 devices, 23 uclasses
mmc0@10808000: 0
Loading Environment from FAT...
In serial0@10c02000

© serial0@10¢02000
ser ial0@10c02000

?rgéng ethernet@10830000 (eth2) using random MAC address - 02:5b:04:76:
e
eth2: ethernetulOESOOOO

it

devicetree: separate

Unable to read “uboot.env” from mmcO:1. ..

Figure 4-8 HPS Boot Log and U-Boot Boot Log

After waiting a short time in this state, the U-Boot countdown starts, followed by the Linux boot log.
Finally, a login prompt is displayed. Log in using the following credentials:

® Username: root

® Password: (none)

After logging in, you can operate Linux.

1] COM13 - Tera Term VT - D X
| File Edit Setup Control Window Help

[ 8.168295] socfpga—dwmac 10830000. ethernet eth0:
8.180085] socfpga—dwmac 10830000. ethernet eth0: configuring for phy/

'V"r’ COM13 - Tera Term WT - o X
| File Edit Setup Control Window Help
.504530] NET: Registered PF_BLUETOOTH protocol family
.509882] Bluetooth: HCI device and connection manager initialized
.516285] Bluetooth: HCI socket layer initialized '

registered PTP clock

.521184] Bluetooth: L2CAP socket layer initialized
.526270] Bluetooth: SCO socket layer initialized
1 Finished OpenSSH Key Generation
] Started Connection service
1 Reached target Network.
Starting Avahi mDNS/DNS-SD Stack. .
.613528] audit: type=1334 audit (1748536239.956:48)

.620339] audit: type=1334 audit(1748536239.964:49) :

prog-id=34 op=L|
prog-id=35 op=L|

.627394] audit: type=1334 audit(1748536239.972:50) :

prog-id=36 op=L|

Starting Hostname Service. .
Starting WPA supplicant. .
] Started Avahi mDNS/DNS-SD Stack.
] Started WPA supplicant.
] Started Hostname Service

rgmii |ink mode
[ 1 Finished Enable Persistent Storage in systemd-networkd.
Starting Avahi mDNS/DNS-SD Stack. .
Starting Hostname Service. .
Starting WPA supplicant. .
Started Avahi mDNS/DNS-SD Stack.
Started Hostname Service.
Started WPA supplicant
Reached target Network

Poky (Yocto Project Reference Distro) 5.2.4 agilexb ttySO

agilexb login:| root

WARNING: Poky is a reference Yocto Project distribution that should be us|
ed for

testing and development purposes only
your

own distribution for production use

[t is recommended that you create

root@agilex5: "#

Figure 4-9 Linux Boot Log

This completes the procedure for running the reference design.

I{Ij Kondo Electronics Industry Co., Ltd.
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