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1 %EE8IR OS &

YR ARE—SEES K TRRIPMEFENFIRES . TRGIEERATCBIUZGIRESE S
ARM V8 15S & Tiim= ik 1.8GHz.

KR OS (PhytiumPiOS ) 21177 KEBIRF AR ERURIER S, EF Debian FEX KEBIRF A
WREES, HhaEErE, RNk, SEORDER, SER%, BTFSMIsiTAes.

BAELUERE SD =4, 1ENYBIRAARNENRS .

R ASRRIR KEEIR OS v2.x MRZS (Linux 6.6 W% ) , IISRER KSR OS vi.x (Linux5.10 &
#®) , 5% (I OS BPERFM vIX) .

1.1 TCEEIRIT AR BRI

|.|.|,

FRIRAE 2/4GB DDR4 WfF, MIFFIEIAKK . USB. UART. CAN. HDMI. &0,
Wi WIFI =57 PIER S, A IRERER LB . p—i8 miniPCIE &0, L Al INIERS 4G 18

i
=&

TIgeE fEA

CPU KRS AMEERE ARMVE 5245

N7 2G. 4G [r#A,64 {2 DDR4

GRS 35 microSD 1 EMMC /35, BAIA microSD
e 2 x FIELLKR(RIA5)

USB 1xUSB3.0 host,3 x USB2.0 host

PCle 1xMini-PCle ,52fF 4G. Al FEH

B RIS BT4.2/BLE4.2

WiFi & 2.4G +5G M WIF]

B 1x HDMI, &S 19201080 SR
WLSTRRD 2K30p(H.264/265) | 1080p60

=E 3.5mm EBEflOE T

UART 1xEIEO+2 x MIO(FJEE N UART &)
12C 2+2xMIO(RIEEE S 12C 12X)

125 1 B

SPI 2 B
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CAN 2 & CANFD
GPIO 5% 29 1

HES 12V3A BEREIR
TIERE 0~50° C

1.2 $BIR OS NEZETEE

linux 6.6.12 A1
ZIIMNEIKEN

Debian 12 EHIFRS

Xfce RERS

25 WIFi6 SUTECE
XIFET &

T35 4G/5G WE

S Al IDEE

X1 web, Python FF&E
XIFEWEIR HAT iR RS
37235 Phytium OP-TEE

1.3 SHRFRIEEIKA]

mirco SD
eMMC
FIRLAK M= 28 MU =5
USB
miniPCle
BT v4.2
wifie
UART
12C

12S

SPI
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CAN
GPIO
MIO

watchdog

1.4 FNEERHE

openssl
ffmpeg

ssh

gdb

Python3
luab.1

curl
nfs—common
ntfs—3g
cifs—utils
mkvtoolnix
wpasupplicant
wireless—tools
vic

bluez
pulseaudio
blueman
bluetooth

locales
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2 $hEIKk OS {EFErs

2.1 &8 SD REahiR&

T& SD FHYER sdcard.img, BJLATE Linux 8% Windows BB &IERE) SD £, i5/EE—KS
EXF16GHISD £, FHEEE Linux 3¢ Windows FH1.E.

2.1.1 Windows &

M win32 Disk imager #{T6EZ.
BRERAEN https:/blog.csdn.net/Mr_LanGX/article/details/ 123338081

2.1.2 Linux BeRE1g

ENiHIE SD FEAENL (LLIENIRBIRERER/dev/sdb 16, BIZLRMEIREE RN, BEIRS

REFIER, MERBEE,FE umount )
$ sudo dd if=sdcard.img of=/dev/sdb bs=1M status=progress

2.2 Z&3RD

BEREN SD FiEA (HAFAIREESN SD REs, 20 VEIRIEEIUES 7.13 T “BolEEt
X7 ), HDMI i EzZERes, &% USB #E2REir, EERRERSHSEE. <fE, A8 Ltal
WIEISFE, REERERFRE. EFMNHEFE: user, Z15: user

Phytium P
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2.3 FEESA

Xfce (EARANREING, 2— AR EREENG  TENENREAN A, BRE 7 @EmEMAIRE .

S A wed3

4

Phytium Pi -

ERERSTENME, NERARER “BrRmET KR, EHEESRT “web MR

‘EFEREs REHEERT .

2.3.1 web NLSES

i lg=1=]
2s
P U=1=)

¥ e
’ * ‘ + @ :pen up an amazing

internet

EEEd D
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2.3.2 Ky

ELimT, HJLMERGpITREEIMNRERS, ARG .

user R RILAER IR sudo KFREY root AR .

Tarminal - user@phytlumpl: - P

2.3.3 X EHERR
BYXHEERE, FIUEEXE, 1I7F, B8, ®EXF
e B it oy =] 208 4 muioks:
EEEPX W
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2.4 MEERRE

2.4.1 BEWE

EOAP N OEZ DHCP HY, RJLAZERERSFRRSIAEN P ik,
REREA LBRERECREE B LMMEER B .

Ethernet Network (eth0)

Wired connection 1
Disconnect
Ethernet Network (ethl)
1 ( |
Wi-Fi Network
AHUAWEI P30
Disconnect
Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...

VPN Connections

BT MEEREESRREMMIINESE, IEIIMRERE, EX0EESE
AR Network Connections A _ O X

Name Last Used =
Wired connection 1 now
Wired connection 2 never

+ Wi-Fi
AHUAWEI P30 3 hours ago
AHUAWEI P30 1 never

k
+ - | %

2.4.2 WiFi f£&

RFEEEER WIFI K51, Bl LABsNEESI wian0. wpasupplicant JRSZENABRIEED.
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REREALAEEEREEE WIiFi NE,

Ethernet Network (eth0)
Wired connection 1

Disconnect

Ethernet Network (ethl)

Wi-Fi Network
AHUAWEI P30
Disconnect
Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...

VPN Connections

=ih create new WiFinetwork, SREIE—MEE, WA networkname f0 key, #ATLOEREER] WiF|

|i| Create New Wi-Fi Network A X

—_ New Wi-Fi network
A Enter a name for the Wi-Fi network you wish to create.
Connection = New... -

Metwork name | |

Wi-Fi security = WEP 128-bit Passphrase v
Key 2
Show key
k
Cancel

2 1F WiFi BRSEFIAT BT
$ sudo systemctl disable wpa_supplicant.service
$ sudo reboot

FHiE WiFi BRSEFIATE60iztT
$ sudo systemctl enable wpa_supplicant.service
$ sudo reboot

2.5 BFwE

ETRSERANRKIN . BeIZFUT
$ sudo systemctl enable bluetooth.service

BEiE: 022-59080100
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$ sudo systemctl enable systemd-hciattach.service
$ sudo reboot

BEE, EREL AR Applications—>Settings PERFENR, SEEFR]LIRINEFIRS -

# Applications =

Q Run Program...
Terminal Emulator
B File Manager

Mail Reader
@ Web Browser

[ settings 3 |=| Settings Manager

&] Accessories » Accessibility

& Graphics » 5 Advanced Network Configur:

@ Internet r Appearance

m Multimedia » E Bluetooth Adapters

?‘j Office j;;ooth Manager

& system » Clipboard Manager Settings
About Xfce & Color Profiles

® LogOut B Default Applications

I R ocicop
IERIMEEEN, SF “search’ REIBEROEFTEN, GEKERE.

e Bluetooth Devices A _ O X

Adapter Device View Help

Q Search o v — v# SendFile

L UL U2 L S U

ysj/hK-9
== Smartphone

= AS9CEDAADI:2T
Redmi Buds 3 &R

. Headset *

| E0:08:71:56 1m0

Connects auto connect profiles A2DP source, AZDP sink, and HID

" EO:0AFE:ST7:: w7 cond
mm FHPBOC o pair

+ Trust A6.22 KB 0.00B/5% 1396 KB 0.00 B/s g L

ISR T ANESERIN, MRS RENETRE.
a] alll © B & 3% user M

) e

< | [ @)

O Built-in Audio Stereo Redmi Buds 3 B&HIR »
Built-in Audio Stereo

SEEE @

(® RedmiBuds 3 Bk

\ Audio mixer...

BEiE: 022-59080100
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2.6 /3 SSH

SSHclient 1 SSH server BIABEEMT CBEIK OS A, AJLAEREER.
BSR CBIRE %M ek wifi OB IP ik (FEAYEIF ethO AYipaddress 2£10.10.80.174),
BJLUBIE ip addr apSEE
user@phytiumpi:~$ ip addr
1:10: <LOOPBACK,UP,LOWER_UP> mtu 65536 gdisc nogueue state UNKNOWN group
default glen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet127.0.0.1/8 scope host lo
valid_Ift forever preferred_Ift forever
inet6 ::1/128 scope host
valid_Ift forever preferred_Ift forever
2:eth0: <BROADCAST,MULTICAST,UP,LOWER_UP>mtu 1500 gdisc mq state UP
group default glen 1000
link/ether 6¢:b3:11:0f:9¢:e8 brd ff:ff:ff:ff:f:ff permaddr 00:11:22:33:44:55
inet10.10.80.174/24 brd 10.10.80.255 scope global dynamic noprefixroute ethO
valid_Ift 1263sec preferred_Ift 1263sec
inet6 fe80::8¢f3:ea81:564c:a144/64 scope link noprefixroute
valid_Ift forever preferred_Ift forever
3: eth1: <NO-CARRIER,BROADCAST ,MULTICAST,UP> mtu 1500 gdisc mq state
DOWN group default glen 1000
link/ether 10:22:33:44:55:66 brd ff:ff:ff:ff:ff:ff
BRiEid ping ap S BEMNIZmZSINEEM . (CBIK IP10.10.80.174, imimx g 1P 10.10.80.170 )
$ping10.10.80.174
PING 10.10.80.174 (10.10.80.174) 56(84) bytes of data.
64 bytes from 10.10.80.174: icmp_seqg=1 ttI=64 time=0.350 ms
64 bytes from 10.10.80.174: icmp_seq=2 ttl=64 time=0.294 ms
C
---10.10.80.174 ping statistics ———
2 packets transmitted, 2 received, 0% packet loss, time 1028ms
rtt min/avg/max/mdev = 0.294/0.322/0.350/0.028 ms

REEMATLL ping Biimg EHIER T
a. WEBIRFARERITIERE
user@phytiumpi:~$ ssh phytium@10.10.80.170

The authenticity of host "10.10.80.170 (10.10.80.170)' can't be established.
ECDSA key fingerprint is

BBiE: 022-59080100
it REMHESHXESISEREN 1755t
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SHA256:C7TMVQ7GzEb4EKKINKNrEfmQ/CuOVkpRzypMbeHgpJEw.

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added 110.10.80.170' (ECDSA) to the list of known hosts.
phytium@10.10.80.170's password:

Welcome to Kylin V10 SP1 (GNU/Linux 5.4.18-57-generic aarch64)

*Management: http://www.kylinos.cn/* Support:
http://www.Kylinos.cn/service.aspx
Lastlogin: Fridun 915:08:07 2023 from 10.10.80.177
phytium@phytium-d2000:~$

b. NIEIBREER BRI AR (password: user )

$ ssh user@10.10.80.174
The authenticity of host 10.10.80.174 (10.10.80.174)' can't be established.
ECDSA key fingerprint is
SHA256:6CzleVEaWgskwMdXDu/\VenS6¢85/S/04fUWaHd TVJYO.
Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added 10.10.80.174' (ECDSA) to the list of known hosts.
user@10.10.80.174's password:
Linux phytiumpi 6.6.12-rt20-phytium-embeded-v3.0 #1 SMP PREEMPT_RT Tue Aug 8
14:09:59 CST 2023 aarch64

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Lastlogin: Wed Aug 918:13:43 2023 from 10.10.80.198

user@phytiumpi:~$

2.7 ERREEEO

SBOEEESE (WBIR_V2 BEEH ) fpaoEidsevE (88, 10, 12) , &S0,
B OEIRIE RN E N :

BAFER115200

=78

BB

VA

BEiE: 022-59080100
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EguEil B O RO PAE user #1 root
FFR&:user;Z18:user
FFE:root;Z8:root
ZIMREED 20 B5FKE O CAN 240, BEEREXAT.

2 4 6 8 10 12

HHH

13579 11 e
E 17 TheeEn 2

* 6 ZIREEO 2 EX

AR &5 AR 55

1 VCC 1.8V 2 CANO_TX

3 GPIO2_10 4 CANO_RX

5 GPIO1.9 6 VCC 3.3V

7 GPIO1_10 8 DEBUG_UART1 TXD
9 GPIO0_5 10 DEBUG_UART1 RXD
11 V_BAT 12 GND

2.8 &%

AJLAEE Q1T IFHIE apt-getinstall k&%=, sEEEFZFETNE.deb B3 HH TR
Hitbh9 Debian (R LASE 0N HS:

https://www.debian.org/doc/manuals/debian-reference/

BEiE: 022-59080100
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3 XhEIx OS Frktsrs

3.1 HE KISk OS

KEEIR OS 2 Buildroot £54AY, Be—fMER. SMEZTERNTE, LB mFEE
RFE LA EBIK OS WREBRXH . XFEZ Buldoot WEE, ATLLESE
https://buildroot.org/downloads/manual/manual.htm!

RETHAMITFRIB phytium-pi-os B 2024.02 2321052 KiEIk OS, 2024.02 5 AT
Ubuntu20.04. Ubuntu22.04. Ubuntu24.04 #1 Debian12 iXP9#f x86 £ LiafT, T IFHEMESR.

B5%, Buldroot EEENES LT Linux 127, BRERADEE:
Build tools:
- which
- sed
— make (version 3.81 or any later)
- binutils
- build-essential (only for Debian based systems)
- gcc (version 4.8 or any later)
- g++ (version 4.8 or any later)
- bash
- patch
- gzip
- bzip2
- perl (version 5.8.7 or any later)
- tar
- cpio
- unzip
- rsync
- file (must be in /usr/bin/file)
-bc
Source fetching tools:
- wget
- git

BRULZAh, AR ERZW NG :

$ sudo apt install debootstrap gemu-user-static binfmt-support debian-archive—keyring

XIF Debian12 &4, BEIRE PATH IREL =
$ PATH=$PATH:/usr/sbin

BEiE: 022-59080100
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3.1.1 & phytium-pi-os F#E) 2024.02 9537

$ git clone https://gitee.com:phytium_embedded/phytium-pi-o0s.qgit
$ git checkout 2024.02

3.1.2 B2 defconfig

ISR R G RIBCE AT configs HR .

£ phytium-pi-os /REFE F1T$ make list-defconfigs, iR[E] configs BFEHHI defconfig BCE&ESC
14:0
$ make list-defconfigs
HrApLA phytiumpi FFkR98 KESIRIEXAT defconfig BB, B8
phytiumpi_defconfig - Build for phytiumpi (without desktop)
phytiumpi_desktop_defconfig - Build for phytiumpi_desktop
31.3 fwiE SD R&EH&

(1) Nz defconfig

$ make phytiumpi_xxx_defconfig
(2) fmiF

$ make
(3) EEMEEUE

%E)ZE’%E?U—’?%?E\ AT output/image B3, sdcard.img g SD RBE 4,

fitImage rootfs.ext2 sdcard.img

3.1.4 phytium_optee config

#wiE Phytium OP-TEE, BlERIEESE:
https://gitee.com/phytium_embedded/phytium-optee

INRBRRIFIBIIT:

(1) fEA phytiumpi_xxx_defconfig fEAEMBECEIN, &F373F OP-TEE MIECE

$ ./support/kconfig/merge_config.sh configs/phytiumpi_xxx_defconfig
configs/phytiumpi_optee.config

(2) fmiF
$ make

3.1.5 B mIRER

(1) make clean

BBiE: 022-59080100 16
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MIBRFIEmIEER, B output BR FTHFTEARS . SWmF— P NERESE, WMER— I NEERS
B, BEHITLAGRS
(2 ) make distclean

E& Buildroot, MIBfFIEmIZEER. THERUMEE.
3.2 Buildroot sEFFI5

3.2.1 RoMasE

PIOMIERTUASSHIFTIZ T2 M58, LA =M 0] SCEI S MEE -
(1) H‘wRERERT, F/A O T&EEHHER:
$ make O=xxx/foo-output phytiumpi_xxx_defconfig

(2) FE—I=@HEERET, f8E O TEMRIBIEERIEER:
$ mkdir —p xxx/foo-output
$ cd xxx/foo—output
$ make —C xxx/phytium-pi-os/ O=$(pwd) phytiumpi_xxx_defconfig

(3) XIF#FEA merge_config.sh &HECEHRIER, ERIEERIET:
$ mkdir —p xxx/foo-output
$ ./support/kconfig/merge_config.sh —O xxx/foo-output configs/phytiumpi_xxx_defconfig
configs/phytiumpi_xxx.config

fRi¥e), EEHALDMEENEEER, HiT:
$ make

3.2.2 RZFBERIIE N SR mE ik

EARIRZRASHAE output/build/linux-<version>, ARIEIZ B FXTIZRIBHITIE X, 21517 make
clean RZEREEMER, BXBREKXT .

ELt, Buildroot 12t 7 <PKG>_OVERRIDE_SRCDIR #l#l

B, FEOR local.mk XfF, ZXHES config XHEME—TERT (NFHAGEEIEBES

F, YTHHMIZEMIMIZAMEER ) o & local.mk XEHEALITARS:
$ LINUX_OVERRIDE_SRCDIR = path/to/kernel

£ path/to/kernel BR MEMMNIZIERS, Z/EHAT
$ make linux-rebuild phyuboot-rebuild all

fmE ISR EFN SD £&E&.
WRBFAEENRS SD £5ER, RIEECEIN  ERTAR - EEER EIASIBXIRZ, 1B
B EIATmIEERY output/images/fitlmage HERNZE KR AIRENERE N, HEAARZBEZ THIT:

BEiE: 022-59080100
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$ sudo runtime_replace_bootloader.sh image
3.2.3 TRGmER > it |E)

—REENmFISIZEE 7 ASENREE NEIRS L, TS ERGFIER AR tar B85, AT
B N EURERSAYRSE

BRER: B d BREEMD, £ make clean && make distclean Zfg, B&HHY d BERENE
phytium-pi-os BR T,

3.3 ERFHAZ

3.3.1 XX ImiEA#

RAFEECF LNk, RENLINRRIER, AILUZRIZETERE.
£ x86 32X 4wi¥ armb4 Wiz, HEERMmIFRAIEHENT:

https://developer.arm.com/-/media/Files/downloads/gnu-a/10.2-2020.11/binrel/gcc—arm-

10.2-2020.11-x86_64-aarch64—none-linux—gnu.tar.xz

KEZE R opt BRfE, RERENEEE, RIFEZRNT:

$ export PATH=/opt/gcc-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu/bin:$PATH
$ export ARCH=arm64 CROSS_COMPILE=aarch64-none-linux-gnu-
$ export CC=aarch64-none-linux-gnu-gcc

MEATRIAETE RT WiRUES (LA RT Wzaf))

https://gitee.com/phytium_embedded/phytium-linux—kernel/tree/linux—6.6-rt

F—F: BEARZIRERT, RERTMERSREENRE RT Wiz

$ make phytium_defconfig
$ make
Heh A2 R2E Image, IR&WAIEFRZ phytiumpi_firefly.dtb.
BT RHTHZREZSERmER ko, FTUAFEF A ko NLEB RIS

ERZERIEFR eI builld B%, A ko I%&BER. SARAPILIREHUIEFAREER.

BEiE: 022-59080100
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$ mkdir build
IRE build BRANZ=BER
$ export INSTALL_MOD_PATH="pwd/build
RRNRIR
$ make modules_install
BERR
$ Is build/lib/modules/
6.6.12-rt20—-phytium-embeded-v3.0
Hreh, BREMRD 2 89, F—Eb5 “6.6.12-rt20-phytium-embeded” F&£Z,, H_2hp “-
v3.0" SREERARIRETEIISEEN, AEDEAETmENIZERLAN TR N,
$£=2: % SD ~iEs) USB i Rrat £, AEBRIRYREN L, RRZTRBNRED RN sde, K

Wizl ERREE] SD ~HY/boot BR(TEIRAIE R BRI ZA @& LA AZELR)
$ sudo mount /dev/sdc1 /mnt
$ sudo cp arch/arm64/boot/Image /mnt/boot/
$ sudo cp arch/arm64/boot/dts/phytium/phytiumpi_firefly.dtb /mnt/boot/
AERECERNMNZERZEE/lib/modules
$ sudo cp build/lib/modules/6.6.12-rt20-phytium-embeded /mnt/lib/modules -R
$ sudo umount /mnt

3.3.2 WEIRFFARIR EmIFENZ
FERRENEMZEFBRLEN TS, XEREENR B %R, MERNZAIHERRIFERM .

$ sudo apt-get install autoconf automake libtool fuse debhelper findutils autotools—dev
pkg—config libltdI-dev flex bison device-tree—compiler libssl-dev

MEITFRIEETE RT PizilEA3 (LA RT mizonfl) -
https://gitee.com/phytium_embedded/phytium-linux—kernel/tree/linux—6.6-rt

F—F: BARZIRERT, KRR TMERSRECENRIE RT Wiz

$ make phytium_defconfig
$ make

Heh S #R2 Image, IREWHIEFRZ phytiumpi_firefly.dtb.

BE: HTFNRRSIERRIFN ko, FILABEF LA ko A% BRAISUS:

BEiE: 022-59080100
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ERZERIER TR build B%, F ko l9%EAR. SXAPTUIREFUERAIZEER.

$ mkdir build
IRE build BRANZ=ER
$ export INSTALL_MOD_PATH="pwd/build
RRNRIR
$ make modules_install
BERIR
$ Is build/lib/modules/
6.6.12-rt20—phytium-embeded-v3.0
Heh, BREMRD 2 85, F—55 “6.6.12-rt20-phytium-embeded” F&£Zy, H_3ho “-
v3.0" BRI RETEITISEEN, AEDEEAETBENIZERLAN TR N,
F=2: BRRIRENZES/boot BR(TERAEM HRYNZANZE W LUR WIZIRIR)

$ sudo cp arch/arm64/boot/Image /boot/
$ sudo cp arch/arm64/boot/dts/phytium/phytiumpi_firefly.dtb /boot/

AEBELENNIZIRIRLZEE]/lib/modules
$ sudo cp build/lib/modules/6.6.12-rt20-phytium-embeded /lib/modules -R
$ sudo umount /mnt
SRRERIZIELL, BAR UEIRTRR CRENR CEREE, ERMRhESE, GRImL,
A RBEAAR ERENZRERE, SRR, BAE—RERT, CBIRFARE CPU BIMEELLAI X 4R
FNEERZ,

3.3.3 EaI#T

EaFRMR, AEE Uboot B ERRE AR ER, XERARZFEAE Uboot A Shell FE, a0
R
AHCI 0001.0301 32 slots 1 ports 6 Gbps 0x1impl SATA mode

flags: 64bit ncq stag pm led clo only pmp pio slum part ccc apst
SATAIINK O timeout.

AHCI 0001.0301 32 slots 1 ports 6 Gbps 0x1impl SATA mode

flags: 64bit ncq stag pm led clo only pmp pio slum part ccc apst

Hit any key to stop autoboot: 0 // EEITENEERZEERNCIEFRS

Phytium-Pi# /1 1XEF#EN Uboot A9 Shell @
Phytium-Pi#setenv bootargs console=ttyAMA1,115200 earlycon=pl011,0x2800d000
root=/dev/mmcblkOp1 rootwait rw

Phytium-Pi#ext4load mmc 0:1 0x90100000 /boot/Image

BEiE: 022-59080100
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28692992 bytes read in 6293 ms (4.3 MiB/s)

Phytium-Pi#ext4load mmc 0:1 0x90000000 /boot/phytiumpi_firefly.dtb
25125 bytes read in 13 ms (1.8 MiB/s)

Phytium-Pi#booti 0x90100000 - 0x90000000

£ Uboot HY shell EIZBRUNTN RS | SRR &R o

H—2F: REBHSH, HP, AL Linux XHZRSE

Phytium-Pi# setenv bootargs console=ttyAMA1,115200 earlycon=pl011,0x2800d000
root=/dev/mmcblkOp1 rootwait rw;

B2 IIEREEIATE

Phytium-Pi# ext4load mmc 0:1 0x90100000 boot/Image;
XA, SBOSFTENAN ™ME B INER

28692992 bytes read in 6293 ms (4.3 MiB/s)

F=2: INERENEINF

Phytium-Pi# ext4load mmc 0:1 0x90000000 boot/phytiumpi_firefly.dtb;
XAY, SBOSFIENUNMEERINERL)

25125 bytes read in 13 ms (1.8 MiB/s)
HUE: 5ISEIRZ

Phytium-Pi# booti 0x90100000 - 0x90000000;
FIENERANT

Moving Image from 0x90100000 to 0x90200000, end=91df0000
## Flattened Device Tree blob at 90000000
Booting using the fdt blob at 0x90000000
Loading Device Tree to 00000000f9¢32000, end 00000000f9¢c3b224 ... OK
runin ft_board_setup
fdt_addr 00000000f9c32000
N: Phytium System Service Call: 0xc2000005
mb_count = 0x1
mb_blocks[0].mb_size = 0x7c000000
mb_blocks[1].mb_size = 0xffa16920
fdt : remove memory@1fdt : dram size 0x17fa16920 update successfully

BBiE: 022-59080100
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Starting kernel ...
{
compatible = "phytium,pe2204";
interrupt-parent = <Ox00000001>;
#address-cells = <0x00000002>;
------ Il FTEMEEXRZ, AR
[ 0.000000] Booting Linux on physical CPU 0x0000000200 [0x700f3034]
[ 0.000000] Linux version 6.6.12-rt20-phytium-embeded-v3.0
[ 0.000000] Machine model: Phytium PiBoard
------ Il FTEMEEXRZ, WREERS
[ OK ]Finished Hold until boot process finishes up.
[ OK ]Finished Save/Restore Sound Card State.
[ OK ]Started OpenBSD Secure Shell server.

Phytium Pi
phytiumpi login: // Linux Shell 127~53E

XBS, WIAFRFE user F1Z45 user A Linux shell,

3.4 fRIEARIER

FFUNITRFRZINEBIEIR, BJ2% https://www.kernel.org/doc/ntml/latest/kbuild/modules.html

3.4.1 XX FmIFALIEIR

{#F8 Buildroot T BRI N ImERZAELR, TR T output/host/bin, TEH%AY sysroot
output/host/aarch64-buildroot-linux—-gnu/sysroot,

RN IFNIZINEBEIRATA S :
$ make ARCH=arm64 \
CROSS_COMPILE=/home/xxx/phytium-pi-os/output/host/bin/aarch64-none-Ilinux-
gnu-\
—-C /home/xxx/phytium-pi-os/output/build/linux—xxx/\
M=$PWD \
modules

3.4.2 "KEEIRIT AR LamiERZARIR

FA linux-headers BILATEF AR BT OZIERGRIE, EE/lib/modules/version/build 51
linux—headers,

RN EImERZIMNEBERA a9 :
make —C /lib/modules/xxx/build M=$PWD modules

BEiE: 022-59080100
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3.5 Buildroot fmiFshI R B E

AT ERENBWNTEIT Buidroot 32 XIRIFEEETHEF KR LAINBIRE, TBINLEES

https://buildroot.org/downloads/manual/manual.html,

3.5.1 Buildroot #4148

Buildroot #FrBEFBBFPSRIG-EERE package B, 81N EBEBECHIBE S package/<pkg>, &
h<pkg>/NERHRHEE . XTEREE:

(1) Config.in 314, F3 Kconfig BESMmE, A 7 BAIEEIRIR,

(2) <pkg>mk 314, F make RE, AT B2, RINBERENERS, MudmFElesss.

(3)<pkg>.hash 34, 12 hash (&, B FHIUHAITTEN , e E FERIRIHRIRIEEA T2,
XA AR AR

(4) *.patch 314, ERmFZBINATIRGAINT XU, X%,

(5) PIREXTE)E ARRYEL M,

3.5.2 %5 Buildroot ZX{4+8

B ORI aIRB R package/<pkg>, AEREIZIEEHHISIE,
Buildroot FrRvEAEIEZR £ Config.in F1<pkg>.mk B NSUHAR . T UMARSXF NS, K
FAJLAZ%E Buildroot BFFM, XEEREME—T.
(1 )Config.in 34+ ARE & B B AR ZERNEIR, T E /N3 8 BR2_PACKAGE _<PKG>,
HA<PKGC>RABHEE, XMEIMIMERM/RELR , o] LIE N EMIseEIskH— S i E 1zt

8., REAMITE package/Config.in S E1Z 4
source "package/<pkg>/Config.in"

(2) <pkg>mk XHEERMEEEN Makefile X, M ERBNEZEEN, MELALAERN
BEFAITENTE . FEVERTEEINEREE ( packageinfrastructure ) £53R . TEEIFIHEH
EEN2MTA

SFEAFE Makefile kIgFRIEAEIRD, E<pkg>.mk #IEMA generic-package EtiEia,
generic-package EMtEISCIL T BRI TE I2EN. 374N T - MECE « LR <pkg>.mk SEER .
<pkg> mk XHFRILIRENEERES X, 1527 Buildroot BFRF.

3.5.3 fRIFHE

(1) BIREFERAE

BEiE: 022-59080100
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$ cd xxx/phytiumpios
$ make <pkg>

FRRLEERTE output/build/<pkg>-<version>
(2) BRI BmEBHESUE RS

£ phytiumpi_xxx_defconfig ifiI—17 BR2_PACKAGE_<PKG>=y

$ make phytiumpi_xxx_defconfig

www.phytium.com.cn

$ make
A BFrcH
p-Zisl =t [7EN =132
2024-06-18 | v2.0 | ¥f5, MAEBIK OS v2.0 BUERMFA
B ¥ EB&F

https://gitee.com/phytium_embedded/phytium-embedded-docs
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