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1 %EEIR OS &

WEBIRFARE—SEB K TEMMNZEFENTFRES . EIRGIERRA CBIOZEIERS RS
ARM V8 f8< &, xS AIA 1.8GHz.

WEEIR OS (Phytium PiOS ) BT CEIRFTAIR EAYRIERST, BT Debian FEXI KB R
WREES, HPEERN, Nz, SROWRDEF, RHRS, BFSMmESNFRE%.

ERILUGERAE SD R, A KBIRFARIEERS,

1.1 TCEEIRF AR BB

FERIRAE 2/4GB DDR4 AfF, SEEFIELAKM . USB. UART. CAN. HDMI. S&EN. £
iR Wi 5557 PERL, P RIRIERTLE(E . S8 miniPCIE =0, Ll Al JIiEFS 4G

=i

l:l'\—_"o

TIgE fiEA

CPU TKEEIUZAb RS ARMVE 5244

N7 2G. 4G hA,64 iz DDR4

TF1E 35 microSD #1 EMMC /358, ZKA microSD
e 2 X FIRLAK(RI4D)

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

PCle 1xMini-PCle 525 4G. Al FEH

B WREIET BT4.2/BLE4.2

WiFi R&E 2.4G +5G X WIFi

T 1x HDMIE&riax4F 19201080 HHE
WSAERD 2K30p(H.264/265) | 1080p60

=pi 3.5mm B Okt

UART 1xEFREO+2 x MIO(AECE N UART &2x)
12C 2+2 xMIO(AJEEE N 12C 182=)

125 1 B

SPI 2 B

CAN 2 1 CANFD

GPIO =®Z 29
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{ftEg 12V3A EimEBIR
TERE 0~50° C

1.2 XBEIk OS N=EZ1NRE

linux 5.10.209 AI#%
ZIIMEIKED

Debian 11 EHIFRS

Xfce KRERSR

78 WIFi6 SURECE
XIFET BE

3 4G/BG M=
SEEINIBIESS

X # web, Python FF&E
XIFEWEIR HAT iRFFAE
235 EtherCAT+ Linux RT
3% Xenomai

3735 Phytium OP-TEE
¥ OpenAMP

1.3 SHFRIEEIRR]

mirco SD

eMMC
FIRLAK M= 28 MR =5
USB

miniPCle

BT v4.2

wifie

UART

12C

12S

BBiE: 022-59080100
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SPI
CAN
GPIO
MIO

watchdog

1.4 SHFIEERHE

openssl
ffmpeg

ssh

gdb

Python3
luab.1

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

bluez
pulseaudio
blueman
bluetooth
audacity

locales
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2 KK OS fEFtsSrs

2.1 8 SD RIEahER

% SD RRIE& sdeard.img, AJLATE Linux 8% Windows i58&5RE) SD £, BESE—KE
AT 16GH SD &, FhEER Linux 2 Windows E#l.LE.
2.1.1 Windows J&RER

{88 win32 Disk imager #17I&x
BRERAENL https://blog.csdn.net/Mr_LanGX/article/details/ 123338081

2.1.2 Linux BeRE1R

FHlimk SD REAEN (LAENIRBIREEZ H/dev/sdb fl, BIRELIMRBIREEEL, HERS

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

2.2 ZR 5l

FBBERGR SD REA (HIAFFAIRECEYS SD G0, I CEIREHIIETS 7.13 T “EalieFH
X" ), HDMI &% T eg, 1&h USB BERF, EEBFEERAMSEEN. 25, ARnR el
P/ NEHEIFE o

mHANEER], EFG=Ba1LA root BFREZ, #A phytium-firstlogin 2% . 1Zi2FEBINELEIEIR
B root BFE. CIEZTEA, . EHENE . REXEMEEESINES . FLANEKARERETEY
&, RRE=BaEREIEHE . phytium-firstiogin BFRRET—X, BXAE, LTS BRFRLESE
FREH.

Welcome to Phytium Pi1 0S firstlogin!

Create root password: *#**%*
Repeat root password: x***

Support status: community r rted userspace)

Shell: BASH

BBiE: 022-59080100
it KiEmREHXESRSERE 1755t
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Creating a new user account. Press <Ctrl-C> to abort

provide a username (eg. your first name): user
user (user) password: ****x
user (user) password: ***x

provide your real name: User

Dear User, your account user has been created and is sudo enabled.
Please use this account for your daily work from now on.

Internet connection was not detected.

Connect via wireless? [Y/n] y
y

Detected timezone: Asia/Shanghat

Set user language based on your location? [Y/n] y
y

At your location, more locales are possible:

1) bo_CN 3) zh_CN.UTF-8

2) ug_CN 4) Skip generating locales
Please enter your choice:3

Generating locales: zh CN.UTF-8

Now starting desktop environment...

2.3 REESNA

Rl Xfce RENBMINNIRENS . Xfce B—FEENEANER, TENRNREFEFA, BETE
EMENAIFRE .

X sppicarons x

BBiE: 022-59080100
it KiEmREHXESRSERE 1755t
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‘BREm, ‘Big, ‘XHEHE
‘TEREE , “HEXEEIEET

2.3.1 web NS 2E

Xfce %—d flrefox 1’E73¥KLA/X| DAt

o AT R
b
e
EeESEE

2.3.2 &g

FRumT, JLUFERGSITREBINRERS, RN,

B LAEZiRFER sudo FREY root 1X6R .

Terminal - user@phytlumpl: ~

2

\

[=}=p})

=<
AR

)

\
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2.3.3 X EE=R
BE N ETEE, FLUEENH, 117, &K, ’REXE.

& user o

(=t ] c

skiop  Documents Downloads  kemel Musc  Picures  Public  Templates test Videas.

EEED

2.4 MEBIEEORE

2.4.1 BEWE

BOAR N RCOERZE DHCP A9, BILAUZREIREHESIRE [P il .
REREA LAREEEIKREE B MM EEEER
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

BT MEEEE R ERIIMESE, BINMRER, BUiEESH.
FiE: 022-59080100 .
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@j 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 (£

RREEEER WIFI IKsh. BaifEel LABEEIEEER wian0.  wpasupplicant fRSZENABRNER.
R REG EAINEEEIRREE WIF W45,
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

mih create new WiFinetwork, REIiE— &R, B networkname 0 key, #AJLOERERI WIF|

=

BBi&: 022-59080100
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|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... v

Network name [ |

Wi-Fi security = WEP 128-bit Passphrase hd
Key a
Show key
k
Cancel

21F WiFi BRSEFATBahiztT
$ sudo systemctl disable wpa_supplicant.service
$ sudo reboot

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

2.5 BFRE

ETRSERANRKIN . BB UT
$ sudo systemctl enable bluetooth.service
$ sudo systemctl enable systemd-hciattach.service
$ sudo reboot

BEfE, EREA LAIRSEFEETEN, REERTLIRNEZTRE .

£3 Tum Bluetooth Off

| Set Up New Device...

Send Files to Device...

E Recent Connections.. b
£) Devices...

0 Adapters...

| Local Services...

™ Plugins
Help
Exit

BBiE: 022-59080100
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ERIMREEN, <& “search” HEIEEEAVEFENIMNSEN, GREE:R.

A _ O X

9 Bluetooth Devices

Adapter Device View Help

WH-1000XM2

— Headset
70:26:05:DD:BC:Cé

@ 49-19-7F-5F-C1-0D

Miscellaneous

49:19:7F:5F:C1:0D
@ 58-B6-23-76-8E-77

Miscellaneous

58:B6:23:76:8E:77
midea

Miscellaneous

D4:84:57:0A:42:C0

@N 5D-19-93-F2-78-35
[} 4h-1.88 MB 81.80 B/s\ 106.41 KB 1.34 KB/s (@

WRBITIE T EIE R

vic EREsIEE Audio —> Audio Device -> <IEFENIRE
-
Media Playback FOGIGE Video Subtitle Tools View Help

Built-in Audio Stereo
Built-in Audio Stereo

WH-1000XM2

) Increase Volume

4 Decrease Volume

© Mute

2.6 £/ SSH

SSH client #1 SSH server BMABERERTE IR OS &, AJLAEREFER.
BSTR CEBIRE %M ek wifi OB IP ik (FERYEIF ethO BYipaddress 2£10.10.80.174),

AN ANAS

BJLUEY ip addr GmSEE.
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

FBi%: 022-59080100 0
ieht. KiEmESHXERSEZENT 755
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group default glen 1000
link/ether 6¢:b3:11:0f:9¢:e8 brd ff:ff:ff:ff:ff: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:f:f:ff:ff:ff
HRiEid ping ap S BEMNImmZSH0EEME . (IR IP10.10.80.174, imimx g 1P 10.10.80.170 )
$ ping10.10.80.170
PING 10.10.80.170 (10.10.80.170) 56(84) bytes of data.
64 bytes from 10.10.80.170: icmp_seg=1 ttI=64 time=0.350 ms
64 bytes from 10.10.80.170: icmp_seq=2 ttl=64 time=0.294 ms
e
---10.10.80.170 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
BEERATLL ping @inmfEE R T
a. N ¥R AIRERITERE
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
SHA256:C7TMVQ7GzEB4EKKINKNrEfmQ/CuOVkpRzypMbeHgpJEwW.
Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added 10.10.80.170' (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 from10.10.80.177
phytium@phytium-d2000:~$

b. NIEREREFER CBIRF AR
$ 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:

BBiE: 022-59080100
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Linux phytiumpi 5.10.209-rt101-phytium-embeded-v2.2 #1 SMP PREEMPT_RT Tue
Aug 814:09:59 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.

Last login: Wed Aug 918:13:43 2023 from 10.10.80.198

user@phytiumpi:~$

2.7 RSO

BOZEESSE (CBIR_V2 BEIEE) PRl OnE (88, 10, 12) , EEEO,
BOLIRERVIREN:

RAEER115200

$UE(Z:8

BB T

Iy
AR O TFHIARE phytium-firstiogin a7t FsmE EHIARF

ZMREED 20 B FRE0M CAN 240, EAEXNT.

2 4 6 8 10 12

s -.-;T‘;'*;;;U ‘e UJHI

135791

EEERE)

B 17 TheEsEd 2

& 6 ZIMEEAO 2 EX

AR &5 AR 1)

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

BBiE: 022-59080100
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2.8 Bt

Bl LAE RS TRIBFTIBIT apt-getinstall k&, SEFEREFREAWE.deb B 3 HH 7%,
H{tbAY Debian (RIS E I T HY:

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

2.9 WixFl U-Boot BEHFHNEFTSER

3.3 NN B T FaimiE SEIRNZINFNBRNZIG A, APNABFRIATE phytium_ota 1
runtime_replace_bootloader.sh B3 5&#AZF0 U-Boot EHAYSE.

2.9.1 phytium_ota

FaEREE, SJLUEE phytium_ota ITf2&EH fitlmage ( B Image #1 phytiumpi_firefly.dtb 378

$X18 ) 1 U-Boot EfF. BEAERGENT:
$ sudo phytium_ota all latest
$ sudo phytium_ota uboot latest
$ sudo phytium_ ota fittmage latest

LA E=&a$@idini2 o 348 uboot+Hitimage. uboot #1 fittmage H4&E “S#” , “&F" MRAH
IREARMVRNITECERE, ARARIESSERAGNRE, BETHMEREEEA K.

MRFBEKEIRFTAIRER msata 20, LIS U-Boot EEHF K CEEIRFAIRBIARA V2.2 ):
$ sudo phytium_ota uboot msata

2.9.2 runtime_replace_bootloader.sh

FARREE, AILUBIY runtime_replace _bootloader.sh A8 fittlmage #1 U-Boot B4, &

KLUBIBRT, 17 fittmage M fip—all.bin (U-Boot B4 ) . EiRMERSENT:
$ sudo runtime_replace_bootloader.sh all
$ sudo runtime_replace_bootloader.sh uboot
$ sudo runtime_replace_bootloader.sh fitlmage

LA E=%&a$@i9 9 348 uboot+itimage.. uboot #1 fittmage #7248 H

BBiE: 022-59080100
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3 KhEIR OS Fr&tsrs

3.1 H9E2 KBSk OS

KEEIR OS 2 Buildroot £/48Y, Be—fER. SMEZTERNTE, LB R XIRFEEN
RFE LA EBIK OS WRBEXH . XFEZ Buldoot HEE, ATLLESE
https://buildroot.org/downloads/manual/manual.html

AR ZHE Ubuntu20.04. Ubuntu22.04. Debian11 IX=F x86 4/l i=f7 Buildroot, A~37#%F

HiBR% ., 5%, Buildroot EEENRES LR Linux 2%, BRBERCRE:
Build tools:
- which
- sed
- make (version 3.81 or any later)
- binutils
- build-essential (only for Debian based systems)
- gcce (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

BRULZ AN, AR EREW NG :

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

XJ7F Debian11 R£4t, FEIRE PATH NRES:
$ PATH=$PATH:/usr/sbin

BBiE: 022-59080100
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3.1.1 & phytium-pi-os
$ git clone https://gitee.com:phytium_embedded/phytium-pi-os.qgit

3.1.2 7R defconfig

KEIMOZEI R AN E ST configs BR.
£ phytium-pi-os B F #4173 make list-defconfigs, i&[El configs BFRFHI defconfig L&

'fq:o
$ make list-defconfigs
HrepLA phytiumpi FFLE98 CESIRIERAT defconfig BeEX M, B8
phytiumpi_defconfig - Build for phytiumpi (without desktop)
phytiumpi_desktop_defconfig - Build for phytiumpi_desktop

3.1.3 4miE SD FiRKE

(1) H0%; defconfig
$ make phytiumpi_xxx_defconfig
(2) g%
$ make
(3) EEEmLUE
EBJZE’%E?U’—?%%\ Az F output/image B3, sdcard.img i SD =BG,

fitImage rootfs.ext2 sdcard.img

3.1.4 phytiumpi_ethercat config

RF EtherCAT, BRIERIES®: hitps:/gitee.com/phytium_embedded/ether-cat
P EtherCAT IXai R FAFPSHE . TERmELREL Debian RE L. IRFERFZEHIIT:
(1) A phytiumpi_xxx_defconfig fEAEMBCEIN, & phytiumpi_xxx_defconfig FFIIANIZHF rt

Wiz, & ethercat HIFCE :
$ ./support/kconfig/merge_config.sh configs/phytiumpi_xxx_defconfig
configs/phytiumpi_linux_5.10_rt.config configs/phytiumpi_ethercat.config
(2) iF
$ make

3.1.5 phytiumpi_xenomai config

1% Xenomai, BHEEIESE

https://gitee.com/phytium_embedded/linux-kernel-xenomai

BBiE: 022-59080100
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G Xenomal AN FARESIE. TEMmELELKEBIR OS L. NREEmMFEHIT:
(1) 558 phytiumpi_xxx_defconfig fEAERBCEIR, 7 phytiumpi_xxx_defconfig A xenomai
AOBCE:

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

phytiumpi_xenomai_xxx.config ALA NECE R ERSGFZ —:
phytiumpi_xenomai_mercury_5.10.config (linux 5.10 rt A#Z+xenomai-v3.2.4.tar.gz )
phytiumpi_xenomai_cobalt_5.10.config  ( xenomai cobalt 5.10 H#Z+xenomai-
v3.2.4.tar.gz )
phytiumpi_xenomai_mercury_4.19.config (linux 4.19 rt W#Z+xenomai-v3.1.3.tar.gz )

phytiumpi_xenomai_cobalt_4.19.config  ( xenomai cobalt 4.19 R#z+xenomai-
v3.1.3.tar.gz)

(2) fmiE
$ make

3.1.6 phytium_optee config

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

(1) {ER phytiumpi_xxx_defconfig fEAEMECEIN, &FFx3F OP-TEE BIBCE:

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

(2) fmiE
$ make

3.1.7 openamp config

#miF OpenAMP, BERYEEIESE:
https://gitee.com/phytium_embedded/phytium-standalone-sdk

https://gitee.com/phytium_embedded/phytium-free—rtos—-sdk
WREZRFBHIT:

(1) {#ER phytiumpi_xxx_defconfig fEAEMECEIR, &FF324F OpenAMP HIECE :
$ ./support/kconfig/merge_config.sh configs/phytiumpi_xxx_defconfig
configs/openamp_xxx.config

openamp_xxx.config FATEE R —:

openamp_standalone.config ( OpenAMP &8 _HH5EGRr0EREE )
openamp_free_rtos.config ( OpenAMP FreeRTOS ZiHFisRHItEXE & )
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(2) fmiE
$ make

3.1.8 FERmIFEER

(1) make clean

MBRFrEMmIFER, B output BERTHFIERS .. SRET—INHERRE, RES—TXHRR
B, BEHRITURS

(2) make distclean

E5 Buildroot, MIBRFIEmIFER. THERUMEE.
3.2 Buildroot {415

3.2.1 Ry

PIMZEATLASEIFH TIE1 T2 0M052, LU =fa T SCER I MasE :
(1) HERERERT, £H O T=EEhtER:
$ make O=xxx/foo-output phytiumpi_xxx_defconfig
(2) FE—I=EHEERET, I8 O TEMRIGIEERIIER:
$ mkdir —p xxx/foo-output
$ cd xxx/foo-output
$ make —C xxx/phytium-pi-os/ O=$(pwd) phytiumpi_xxx_defconfig
(3) X F{FEA merge_config.sh &HECENHRIER, EEBERET:
$ mkdir —p xxx/foo-output

$ ./support/kconfig/merge_config.sh —O xxx/foo—output configs/phytiumpi_xxx_defconfig
configs/phytiumpi_xxx.config

fmi%ar, EEHA LRXEENMEER, T
$ make

3.2.2 RZFBERIIE SR mE ik

EARIRZRASHAE output/build/linux-<version>, A1RE1Z B FXTIZRIBHITIE X, 21517 make
clean RZEREBMER, BXBREKXT .

ELt, Buildroot 32t T <PKG>_OVERRIDE_SRCDIR #l#l

B, FEOR local.mk XfHF, ZXHES config XHEME—TERT (WFHAEERRBES

F, WYTHIMIZEIIMIZAEER ) o & local.mk XEHRALITAE:
$ LINUX_OVERRIDE_SRCDIR = path/to/kernel
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£ path/to/kernel BR MESRIZIFRS, Z/EHAT
$ make linux-rebuild phyuboot-rebuild all

i LIZURRIRRAERMERFTHY SD FiRiR.
3.2.3 DRImIE R GmiEAT ]

—REENmBISIZERE 7 AEMRIEE NEIREE L, LS DRFFER ARG tar 8%, AT
A EENNETE

BRiER: B d BREE®D, £ make clean && make distclean Zfg, B&EHHY d BRENE
phytium-pi-os T,

3.3 (EFEF %

3.3.1 XX ImiEARZ

MRBFEECF LandmENG, RENLINRRRIER, AILUZRIZETERE.
£ x86 XX Iwi¥ armb4 Wiz, HEFEERImIFERAITEHENT

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

KHEZEEG R/ opt BRfe, RERENEEE, RIFZRUT:

$ 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

MEATRILE T3 RT WizRes (LA RT mZaf))

https://gitee.com/phytium_embedded/phytium-linux—kernel/tree/linux-5.10-rt

F—2F: BARRIRERT, RERTERSRECEMMmE RT Wi

$ make phytium_defconfig
$ make

Hbh SR 2 Image, IREWHIZFRZ phytiumpi_firefly.dtb.
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BTE: HTARIRSERRIFN ko, FILAFEFTAR ko A% BRI

ERZERIER TR build B%, 1B ko l9%x<BR. SXAFPTUIRETUERAIZERER.

$ mkdir build
K& build BRAZEBR
$ export INSTALL_MOD_PATH="pwd/build
LSRR
$ make modules_install
BERIR

$ Is build/lib/modules/
5.10.209-rt101-phytium-embeded-v2.2

Hep, BRERD 289, £—abn “5.10.209-r1101-phytium-embeded” F~=2ft, E &5
-v2.2" ZBEERARITETERMFLEN, AETREE D HRANRIERIATEZE D .

B B

E£=2: B SD ~EEI USBiZ=ELE, ARBEIRXmFEI L, B RBIORET S0 sde, ¥
WizFh &M=zl SD ~RY/boot BR(TEIRBIT D IHRIN AR SN AN AIZIELR),
$ 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/
AR ENMWZIRERZIE/lib/modules
$ sudo cp build/lib/modules/5.10.209-rt101-phytium-embeded /mnt/lio/modules -R
$ sudo umount /mnt

3.3.2 ¥R AR EmIFNZ
FAIRENEMZ RBBLRIN TR, XEREBIR B LR, RmIENLABHERIBER

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

MEATRILE T3 RT WizRes (LA RT mZaf))

https://gitee.com/phytium_embedded/phytium-linux—kernel/tree/linux-5.10-rt

F—2F: BARRIRERT, RERTERSRECEMMmE RT Wi

$ make phytium_defconfig
$ make

FBi%: 022-59080100 o
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Hh a2 iR2 Image, IREWMHIEFRZ phytiumpi_firefly.dtb

s — 1k

i BTARRSERMRIFER ko, PRILAFBEF TER ko AIZEEFAS

ERZERIER TR build B, 1B ko l9%x<BR . SXBAFPTUIRETUERAIZERER.

$ mkdir build
IRE build BRAZEER
$ export INSTALL_MOD_PATH="pwd/build
LSRR
$ make modules_install

BEER

$ Is build/lib/modules/
5.10.209-rt101-phytium-embeded-v2.2
Heh, BREMRD 2 85, F—85 “5.10.209-r1101-phytium-embeded” &z, B_EH
‘—v2.2" ZMEERRNIVIRIEMMITELES, AEDREETHEIRARIRRIAANZEI D N,
E=2: BEINEENTELR/boot BR(TEIEASEM HIVAZAIR SR HIZIEIR)
$ sudo cp arch/arm64/boot/Image /boot/
$ sudo cp arch/arm64/boot/dts/phytium/phytiumpi_firefly.dtb /ooot/
AR ELENMNZIEIRLZEE]/lib/modules
$ sudo cp build/lib/modules/5.10.209-rt101-phytium-embeded  /lib/modules -R
$ sudo umount /mnt
SRV ImEAZIBY, EAE CBIRTAR LmENZ - LEES, SRRt ERE. B2fR L,
FEYBEAAR EmENZRERE, IERE, BAE—RERT, CEBIRFAIRR CPU AY4RELL 2N 4R
ENSERE.

3.3.3 [BahHET

[BEhF &R, PAETE Uboot fasbr e R ER, XIWRA=IFETE Uboot BY Shell FiH, Ul
BNz
AHCI 0001.0301 32 slots 1 ports 6 Gbps 0x1 impl SATA mode

flags: 64bit ncqg stag pm led clo only pmp pio slum part ccc apst
SATA link O timeout.

AHCI 0001.0301 32 slots 1 ports 6 Gbps 0x1 impl SATA mode
flags: 64bit ncqg stag pm led clo only pmp pio slum part ccc apst
Hit any key to stop autoboot: 0 // AEEFIEMEERZERENCIEFS

FBi%: 022-59080100 o0-
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Phytium-Pi# /1 XBF# Uboot A9 Shell 5RE
Phytium-Pi#setenv bootargs console=ttyAMA1,115200 earlycon=pl011,0x2800d000
root=/dev/mmcblkOp1 rootwait rw

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

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

Phytium-Pi#ext4load mmc 0:1 0x90000000 /boot/phytiumpi_firefly.dtb

25125 bytes read in13 ms (1.8 MiB/s)

Phytium-Pi#booti 0x90100000 - 0x90000000

£ Uboot B9 shell XBZERIN LTS | SAZFAIRENE .

B2 REBNSH, HP, A Linux XHERS

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

B IIEREEINTE

Phytium-Pi# ext4load mmc 0:1 0x90100000 boot/Image;
XBS, SEASFIERI ™ME SR INE RN

28692992 bytes read in 6293 ms (4.3 MiB/s)
FB=2: EEENEINF

Phytium-Pi# ext4load mmc 0:1 0x90000000 boot/phytiumpi_firefly.dtb;
XBS, SEASFIERU ™ME SR INE RN

25125 bytes read in13 ms (1.8 MiB/s)
I 5ISENA%

Phytium—-Pi# booti 0x90100000 - 0x90000000;
FIEMERA0TR

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 00000000f9c3h224 ... OK
runin ft_board_setup
fdt_addr 00000000f9c32000
N: Phytium System Service Call: 0xc2000005
mb_count = 0x1

BBiE: 022-59080100
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mb_blocks[0].mb_size = 0x7c000000
mb_blocks[1].mb_size = 0xffa16920
fdt : remove memory@1fdt : dram size 0x17fa16920 update successfully

Starting kernel ...
/{
compatible = "phytium,pe2204";
interrupt-parent = <Ox00000001>;
#address-cells = <0x00000002>;
------ Il FTEMEEXRZ, WREERE
[ 0.000000] Booting Linux on physical CPU 0x0000000200 [0x700f3034]
[ 0.000000] Linux version 5.10.209-rt101-phytium-embeded-v2.2
[ 0.000000] Machine model: Phytium Pi Board
------ Il FIEMERRZ, HAbERs
[ 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 #&7~52HE

XES, WMARBPEIZEEHEA Linux shello

3.4 IRiIEARZIEIR

T UMIImRRRZIMNEREIR, BI 2% hitps://www.kernel.org/doc/ntml/latest/kbuild/modules.html

3.4.1 X mFRZIRIR

A Buildroot BT B§fk3x W imiEAiziER, THE T output/host/bin, TEHAY sysroot 9
output/host/aarch64-buildroot-linux—gnu/sysroot,

R IgiE AL EBRRAYATS I :
$ make ARCH=arm64 \
CROSS_COMPILE=/home/xxx/phytium—pi—os/output/host/bin/aarch64-none-linux-
gnu-\
-C /home/xxx/phytium-pi-os/output/build/linux—xxx/\
M=$PWD\
modules

3.4.2 TKEEIRF AR EmIFEARZIRIR

FA linux-headers B LATEF AR B TROAZIERGIE, #5EE/ib/modules/version/build 151a)

BBiE: 022-59080100
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linux—headers,

EFF AR EmERZINEER SS9
make —C /lib/modules/xxx/build M=$PWD modules

3.5 Buildroot #riFsrhI R IR E

KT ERENEWNTEII Buidroot 32X RiIFREIZITHEF KR ERINABRY, TEIOHIEES

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

3.5.1 Buildroot #{4-E1148

Buildroot #FfrE FAFZSHVEAEERTE package B, 8 MXFEE B CHIBER package/<pkg>, &
th<pkg>e/NERRHEE . XTEREE:

(1) Config.in 344, A Kconfig BESHRE, @A T BREEEIN.

(2) <pkg>mk X, F make RS, AT BT, RINMEREVERS, MUMmFIess.

(3)<pkg>.hash 34, 12 hash (8, B FHIHAITTEN, NGB FEIRIHRIRIEEA T2,
XA AR AR

(4) *.patch 34, FEmFZBINATIRGAINT X, X%,

(5) PIREXTELE ARRYEL S+,

3.5.2 %5 Buildroot {46

BB EERIB S package/<pkg>, AEMBIZIEE RIS,
Buildroot B9 4EEZS /R Config.in #1<pkg>.mk BINS4HER . FTFAMIRBIXFENE, K
ZxALA&% Buildroot HRFM, XEESHHE—T.
(1)Config.in XA /RE) & B A EERIZ AR, TE® RS A BR2_PACKAGE_<PKG>,
Hp<PKG>EABNMHEE, X MERRYERM/REE, ] LIE N EbIhseEIkE — S B &1+

8., REEVIRTE package/Config.in 482z
source "package/<pkg>/Config.in"

(2) <pkg>mk XHEERMEEBR Makefile X4, M ELNEEEN, MELALASR
BRENZENFL . RELIERTAHERELE ( packageinfrastructure ) 453K . TEHFGER
EEEMTA

JFFERAFES Makefile ERmFHIMETRD, E<pkg>.mk A generic-package EREEH .
generic-package ERtEESLIN T BRI T E . 12BN F14NT . MECE « feiEfl e <pkg>.mk S{4HEA
<pkg>mk XHFEILURERNTERHEE X, 155% Buildroot BRFM .
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3.5.3 fmIFHE

(1) BMmERGE
$ cd xxx/phytiumpios
$ make <pkg>

FRIF4E RIE output/build/<pkg>-<version>
(2) BT BmEHIRER S

7E phytiumpi_xxx_defconfig #ifiI—{T BR2_PACKAGE_<PKG>=y
$ make phytiumpi_xxx_defconfig

$ make
A BFicR
p=Liz] =P R 15iBH

2023-08-09 | v1.0 | #0%8, MM4R €Ik OS BB A

1E00 OP-TEE fmiE. IBHIIRIMOEFHE L PZIEXA9 Buildroot {# 5z
15

1#I03.1.7 T “OpenAMP #giE” #13.2.3 ¥ “BbTiRgmiERTE)”
B 3.4 “mERZER

22T “REB” EIIXY phytium-firstlogin HIfERHEIA,

1IN 2.9 “WizFD U-Boot BARIEHrS5EiR”

2024-02-04 | v11

2024-05-08 | v1.2

2024-10-17 | V1.3

B ¥ R&EM

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