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]
1. BIZ
AETE. TLEIVRDAA—IT71)VZEERU T, Sulfur-Mini FaFEF v (LA, Sulfur-Mini) D
Agilex™ 5 SoC FPGA ZEMFS B2 FIEZERFALE T FEICIE. FPGA J7JUwoDIA T4 JL—3
. BKU Hard Processor System (HPS) [CHEINTz Arm O v T —ND T —h& Linux DEEINEE
nxd,

AETIE UTORBICDWVWTEH ULTLET,

Sulfur-Mini Dt 7y 7

SD T—hT 4 ZUDIERK

FPGA J2J4JL—23>M3ET (sof DFIO—NK)
Arm OV —NDT—hE LU Linux DFZED

1.1. DERED
REDF|EEEMTDICHIEY . UTDEDZEERL T,

® Sulfur-Mini fFE v~
® USB Power Delivery ¥t AC 7T E25
H77:45W LLE (15V / 3A)
HEEERUFE . ACDC-PD8445BK (ELECOM)
® microSD A—F
BE:32GB LU LR
HESERUE ' KLMEA032G (KIOXIA)
® Altera FPGA ¥ O—R-o—J)L Il £z 1
HESERUE 1 PL-USB2-BLASTER Z/zI% PL-UB3-CABLE
® UARTY—IFIT—T
4% USB Type-A to Type-C
HESERUZE 1 U2C-AC10BK
e PC
BEF'Y—)LE LT Quartus Prime Pro 25.3.1 LI FERLUEY,
PC DEMEERIRIC DWW TIL, Altera D AR T FESRRUTZT L,
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2. Sulfur-Mini Dtvkc7v >
LUFOFIEICHE> T M DESES LUV FDBREET TSI,

UART Termial Cable
(USB Tyep-Ato C)

FPGA Download Cable

AC100

USB-PD Adapter

r
Not Use — SRS

N Sw8
SoM Mode Switch

Power Switch

21 WsiER
2.1.1. SoM E—FR1YF DX
BUFIZ, SoM E—RBER®D DIP 21y F OMaeERUET . KBTI RHOBEEILOREIR T

ZE0,

R 2-1 SOM E—RX1YF

7L Zn SHER
SW8.1 MSEL1 07491 —Y3vE—RDOZER
TR MSEL2 MSEL1

SW8.2 MSEL2 AS Normal mode ON OFF

AS Fast mode ON ON

A= XEDZEIR
SW8.3 SDMMC_SEL ON: SD mode
OFF: eMMC mode

SW8.4 - KIEM (OFF)

() #tarimsT T
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I
3.SD J—hk71 AU DVERK

ARIETIE. TLEIVE SD H—FA X—I % microSD 1—RAEFEIAH. Sulfur-Mini D SD T—hF 1R
ZF Y FIRZRALE T,
TLEIVE SD A—RAA=TJIZDOVTIK LLFOTAREUFIO0-RUTLIZE L,

Foo0—F | RASDEHEEFTE

Windows BRIE T SD J—bh7 1 XU Z/ERK T DI55E (4. Win32 Disk Imager &1 VA M—JLUTERAULET,
AX=IDEZTAHIETFEFIRICH > TIZE L,

(1) microSD h1—R% PC [C#&#t 9 B,

(2) Win32 Disk Imager #2819 3,

(3) Device DTIVFTUXZ1—H5, microSD H—RZEFHELTLBRS1TEBIRT B,

(

(

~ ~

4) Image File [CEERBADTLEIVR SD A—RAX—T (img) ZEIRT D,
5) Write 22')v9 93,

% 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.
B 3-1 SD A—RAX—IDEE:AdH

Note:
EZAHTERD SD 71— RIZ FAT IADIN—T 4 I3 VD TFEL TV DIHEIE BRIICSD h—RETA4—
YYRULTHSETAHETOTLIZS L,
Linux T X—JEZTAHBAHDN—FEBFRTIGEICIHFICTERIEEL,
Windows THIFRIEER DA —< v Y—IVIE, SD PV II—I3VDFARTERREINTLETD,
2% :SD Memory Card Formatter for Windows/Mac - SD Association

-
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4.FPGA d 7140 L—3H KU Linux DEEE)

ARIETIE FERUTE SD T—hF4 29 ZEEAUT Linux 2819 3 COFIBESHALET,

4.1. USB-to-serial UART 1 5 —J1—ADEvk7v T

Sulfur-Mini [Z[& FTDI #t FT232RNQ Z{FF U7z USB-to-serial UART 1 49— I—RX&HBEH L TLFET,
AAF—TT—RIE Linux DAV —ILEULTERUE T, 5N U PC IZF—ZFILV T (Bl Tera.
Term) H KU FT232RNQ D VCP RSAN\EA1 VR R—=ILLTLEE L,

4.1.1.VCP RSAI\DA1I A=)V
FT232R F® Virtual COM Port (VCP) RS /N\ZEA 2V A—=ILLE T, FaeH1hh 5, HELD PC D OS
[CRIGUIZ 77 ES D O0—RU A VA M—=2—DIERICE D TI I AR=ILLTLIZE L,

VCP Drivers - FTDI

41.2. 3—=F IV TN
T IVIR—bDBEREZEUTDESVICRELTLIET LY,
® Baud Rate: 115200

® Data: 8 bit
® Parity: None
® Stop bits: 1 bit
® Flow control: None
Tera Term: Serial port setup and connection had
New open
o (o
Data: 8 bit ~ Cancel
Parity: none =
Stop bits: 1 bit - Help
Flow control: none ~
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

B 41 9—ZFIVVYINREE® (Bl: Tera Term)
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https://teratermproject.github.io/index-en.html
https://teratermproject.github.io/index-en.html
https://ftdichip.com/drivers/vcp-drivers/
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N
4.2. microSD h—RDiFA
TLEIVE SD A—RAX—=IHEZTIAFNTZ microSD 1—R %, microSD I—RZXOYVIEALXT,
microSD 1—RZ#HEA T BEIE. TR(@)D LD ICH—RROYMMIKFEICHA—REZLIAH KEIABAS
FYEBNTDERTHLIAATIES L,
microSD 1—RZERUATERIE. TRO)DE I IHBATN TWSA—RZEESICKRENARAAFYEEBNT
BDETHLACEN—RIDPURCHBEUEXR I DT I TOFRATENIEITRV TSI,

(a) microSD A—RD#EA (b) microSD A—RMDIKFEXY

4-2 microSD h—R DiEk

I ——
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]
4.3. IR—RERDIZXA

EEd USB-PD ' SRS NE T, USB-PD H'S 15V MMIHEINTL\B & X, LED7 AEITUE T, ZDIR
RETId SoM ZEVHR—RRDE IC AIXERIIHEINTVE R A EBRA1YF (SW9) Z ONflICRS
ARE BB & R—RICEFMHAINE T R—RICEFNHATN TV BRI, LEDS AERKTUET.

LED7: PD-VBUS LED =

4-4 FEiF ON JRHE

BRAMYFERRAICUTERY—T VAN BRI NDEBRERDTVET, BIRATYFZ ONIREEDFE X
USB-PD T —J I EREEVUTEREZRATEILS RERIGTETTIEE L,
F/z. FEA%IE USB-PD 7 —JILEERUA U, LED7 DSETLTWB Z EEHERLTSIZEL,
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]
44.FPGAVJ14JL—arvDET

ZKIE ClX Quartus Programmer Z{EAUL T.sof J7MIVES T O0—RU. FPGANDIVJ4JL—3 0%
EITUET . FI0—RFB.sof T7MIIE LULTFOTARELWUSOO-RULTLIEEL,

Foo0—F | RASDEHEEFTE

(1) Windows XZ=1—d&"Y Quartus Programmer Z#£&U%E 7,

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

|
o
x

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

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

TAT

L Enable real-time ISP to allow background programming when available
% Adabe Acrobat I File Device Checksum  Usercode Program/ Verify Blank- Examine Security Erase ISP
hStart Configure Check Bit CLAM
Alters 25.3,0.108 Pro Editian fusion
£ shiing RiscFree IDE for Altera 253 8 Auo Detect
2B esign Space Explorer Il (Quartus Prime Pra 25.3) ! Delete
# = i Add File..
R J% Change File.
1 Library Compiler (Quartus Prime Pra 25.3)
3 Save File
and Shell (Quartus Prime Pro 25.3)
* Add Device .
-
hyp
' Down
X [x] [ . "
<<Filte ~ | 7] Use Regular Expressions || Show Nen-matching | A#Find... | |A¥sFind Next
(0) (0) (0) [} (0)
¢ Message Message ID
1 | Caden
: o H
2| system | Processing

4-5 Quartus Programmer (DF¥CE)

(2) Hardware Setup Y% 21)w2- LT, Currently selected hardware [ USB-Blaster Il[USB-1].
Hardware frequency [Z 24000000 Z5&RUE T,

© Quartus Prime Programmer Pro Edition - [Chain1.cdf]

File Edit View Processing Tools Window Help
-

A Hardware Setwp... || USB-Biasterll [USB-1] | 4> Hardware Setup X

Enable real-time ISP to allow background progran
Hardware Seftings | [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. L
thstop Currently selected hardware: |USB-Blasterll [USB-1] -
@ Auto Detect Hardware frequency 24000000 Hz
Delete V| Auto-adjust frequency at chain scanning
i A Acid File. Available hardware items:
Hardware Server Port Add Hardware
USE-Blasterll Local use-1

Remove Hartware

* Add Device

up

4 Close | | |Message ID

Messages

System | Processing

[ 4-6 Hardware Setup

I ——
KD-KEIM1084
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(3) File>Open KWUEZAHTERD.sof T71ILEERUL TSI,

4 Quartus Prime Programmer Pro Edition - [suffur_ghrd_top_hps.cdf]
File

Edit View Processing Teols Window Help

4, Hardware Setup_.. | |USB-Blasterll [USB-1]

Mode: |[TAG -

Enable reaktime ISP to allow background programming when available

File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
»hstart [ nfigure Check Bit Cl
- Citmpisulfur_g. }.ssnmaamrmcs 0628A473 FFFFFFFE v
Stop 1
# Auto Detect
Delete
|| P add File.
J% Change Fi

|
) save File
4 \dd Device.. |
hup ASEDO13BM16ACS
b Down
-
<<Filter>> | [ ] Use Regular Expressions | | Show Non-matching | AAFind... | |AgFind Next
@ o @ o (@
Message

Message ID *
@ 10 hash is F907EC467B3F6BFDGFDAE16102D460B4F2BBIBCA30ABTIEDCISCORT116ABERD3

19848
@ Keyed hash is 3EE1D7FOF427BCSIESIED255440A224A5ABF484D6150DD131AB184FA45813A04 19848
@ Design hash is 47F2F1F5F48BEC7CIB189454E55FC6FBABB26D32ECCETOSACDAE 1221BCEOTFAL 10848
| @ 10 hash is FI07ECA67B3FEBFDGFDSE 161020469B4F2BBIBCA30AB7AEDCISCOST116ABERDS 10848
S| @ Keyed hash is 72BB87325B463859FCDTB774ET37C51575543C98F2511A0C2ASBCS92FAA62258 19848
| system(8) | Processing

4-7 .sof DIEE

) Quartus Prime Programmer Pro Edition - [sulfur_ghrd_top_hps.caf]
File

(4) StartRYZED)VIULERT . ESAHDINT DERDL S REMEICRVET,

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

Edit View Processing Tools Window Help File Edit View Processing Tools Window Help
L] -
4, Hardware Setup... | |USB-Blasterll [USB-1] Mode: [|TAG Hardware Setup... | |USB-Blasterll [USB-1] Mode: [|TAG ~|  Pprogress 100% (Successfu
Enable real-time ISP to allow background programming when available Enable real-time ISP to allow background programming when available
File Device Cnecksum Usercode  Program/ Verify Blank- Exami File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
whstar qure Check »hStart Configure Check Bit Cl
m Ci/tmplsulfur_g.. ASEDOI3BMIGACS 0628A473 FFFFFFFF  |v. o <none> ARM_CORESIGHT SOC 600 00000000 _<none>
Stop Stop
@ Auto Detect #8 Auto Detect
Delete X Delete
I | ™ Add File A Add File.
J# Change File. ‘hange File.
i save File ave File
 Add Device. . % Add Device. .
hup ASEDO13BMI6ACS thup
b Down b Down e

v Show Non-ma: oo Ue
(14) (0)

Hessage

@) [}

Message

Use Regular Expressions
(o) (V]

0w e | [] Use Regular Expressions || Show Non-matching | AAFind... | |AfiFind Next
I

@ 10 hash is FO07EC467B3F6BFDGFDAEL61D2DA69BAF2BBOBCO3IABTAEDCISCOBT116ABED]
@ Keyed hash is 3EE1D7FOF427BCS3ES4ED255440A224ASABF484D6150DD131AB184FA45813
@ Design hash is 47F2F1FSF4BBECTCIBI894S4ESSFCEFBABB26D32ECCE 7OSACDAE1221BCE]
@ 10 hash is FOO7ECA67B3F6BFD6FDBEL61D2DA69BAF2BBIBCOIIABTAEDCISCOBT116ABEDT
@ Keyed hash is 72BB87325B463850FCD78774E737C51575548C98F2511A0C2ASBCS02F A6
System (8)

&
=

Processing

Messages

@ configuring device index 1
@ configuration succeeded at device index 2

@ Added ARM_CORESIGHT_SOC_600 at device index 1 after configuration succeeded
@ successfully performed operation(s)

@ Ended Programmer operation at Mon Apr 13 16:20:26 2026

System (14) | Processing

Message TD
18942
18043
26104

209011
209061

B 4-8 .sof ¥ o0O—K

| HRAIHET TR

11
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|
4.4.1.SoM X7—% X LED

AERICEEFHIN TS SoMIZIE AT—Y RHEZAD LED MEEINTUVET . B LED DiEEZELITIC
TRUFXTLEDT ICKWIAY T4 L —V3 T =R T ENTRETT,

| e e

LED1:-CONFEIG_DONE LED

1< ;
| A—
-2 Bhascsadenfs ?

(a) KAV T4 TL—avikEE (b) V71T —3av5ETIREE

% 4-1 SoM X 7—% 2 LED

JIPLIR BF B
U740 —Y3aVREERRUET,
SoM : LED1 CONF_DONE LED ST T4 7L —v3aV%T
KT a4 L—U3avERET
SoM : LED2 Power LED EEANIRAEZE T LED T3, SoM ICERAEMINDESITUE T,
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]
4.5. Linux DEEE)

ARIETIE. OV T4 L—3#%I(C Linux DEEIFE TCOFIEZHALET,
BIECHPALEIY T4 L —Y3a R Td5& Y—IH)ICOThRREINET,

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

#4 Checking hash(es) for Image fdt-0 ... cre32+ OK

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

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 lex5
CPU: Altera FPGA SoCFPGA Platform (ARMv8 64bit Cortex-A55/A76
Mode|: SoCFPGA Agilex5 Sulfur-Mini — U-Boot DTB
DRAM: 2 GiB (total 4 GiB)
Core: 40 devices, 23 uclasses, devicetree: separate
MMC:  mmc0@10808000: 0
Loading Environment from FAT... Unable to read “uboot.env” from mmc0:1...
serial0@10c02000
serial0@10c02000
serial0@10c02000

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

it

4-9 HPS #£&0O7', U-boot k&IOS

COIRRETUIRS<FD & U-Boot DAT VNI IUNREIASI N, €D Linux D T—bOITMFRINEKT,
BENICOJ10 7OV ThBRRRINEZ IO T LLTFOEHRTOT1LTIZEL

e I1—1—%: root

o /\XTJ—R: 2L
024 1%, Linux DI#FCEET,

'W COM13 - Tera Term WT - o X ¥ COM13 - Tera Term VT - o x
| File Edit Setup Control Window Help |File Edit Setup Control Window Help

.504530] NET: Registered PF_BLUETOOTH protocol family 8.168295] socfpga—dwmac 10830000. ethernet eth0: registered PTP clock

.509882] Bluetooth: HCI device and connection manager initialized

.516285] Bluetooth: HCI socket layer initialized 8.180085] socfpga—dwmac 10830000. ethernet eth0: configuring for phy/

.521184] Bluetooth: L2CAP socket layer initialized rgmii |ink mode

.526270] Bluetooth: SCO socket layer initialized [ 1 Finished Enable Persistent Storage in systemd-networkd.

1 Finished OpenSSH Key Generation. Starting Avahi mDNS/DNS-SD Stack. .

] Started Connection service. Starting Hostname Service..

1 Reached target Network. Starting WPA supplicant. .

Starting Avahi mDNS/DNS-SD Stack. . ] Started Avahi mDNS/DNS-SD Stack.

.613528] audit: type=1334 audit (1748536239, 956:48) : prog-id=34 op=Ll| % Started Hostname Service.
]

Started WPA supplicant
.620339] audit: type=1334 audit(1748536239.964:49) : prog-id=35 op=L| Reached target Network

.627394] audit: type=1334 audit(1748536239.972:50) : prog-id=36 op=L|illPoky (Yocto Project Reference Distro) 5.2.4 agilex5 ttySO

Starting Hostname Service. . agilexb login:| root
Starting WPA supplicant. .
] Started Avahi mDNS/DNS-SD Stack. WARNING: Poky is a reference Yocto Project distribution that should be us|
] Started WPA supplicant. ed for
] Started Hostname Service. testing and development purposes only. It is recommended that you create
your
own distribution for production use

root@agilex5: "#

4-10 Linux #2&105
D7 RTFHF1OOETFIBIILLLETT,

-
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5. 5516
® Mpression Sulfur-Mini Development Kit by Macnica
https://malt.zendesk.com/hc/ja/articles/557196985204 7 3-Sulfur-Mini-DevKit-for-Aqilex-5-E-Series-0
13B
® AFEEFTEH KEIm-AS5ESoM Mini
KEIm-A5E(A3C)SoM Mini BB | MBS T3
® Altera Agilex™ 5 FPGA and SoC FPGA — Documentation
Search Results * Altera Documentation and Resources Center
® Altera Agilex™ 5 GSRD User Guide
Summary - Altera FPGA Developer Site
6. EEFFEEE
Ver. EE=LR) R
1.0 2026/05/11 HERERR

K] #=swmmsrrs 14
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https://malt.zendesk.com/hc/ja/articles/55719698520473-Sulfur-Mini-DevKit-for-Agilex-5-E-Series-013B
https://malt.zendesk.com/hc/ja/articles/55719698520473-Sulfur-Mini-DevKit-for-Agilex-5-E-Series-013B
https://kd-group.co.jp/product/keim-a5esom-mini/
https://docs.altera.com/search?query=Agilex%25E2%2584%25A2+5+FPGAs+and+SoCs+Device+Data+Sheet&value-filters=device_family~%2522Device+Families%257CAgilex+Families%257CAgilex+5%2522&content-lang=en-US&customSort=Relevance
https://altera-fpga.github.io/rel-25.3.1/ed-demo-list/ed-list/
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