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2.1 Linux JIR55 23S

TERE R -

- Ubuntu OS 1&#L

- Windows OS 184 + Virtualbox VM ( [ fjiz47 Ubuntu)
PRI, AR R Ubuntu 20.04 LTS fiftAs .
Virtualbox VM [k Mdk: https://www.virtualbox.org/wiki/Downloads

Ubuntu 20.04 LTS F # K 4t https:/ /releases.ubuntu.com/20.04 /ubuntu-20.04.2.
0-desktop-amd64.iso

2.1.1 J VirtualBoxVM 2% Ubuntu

- HSOE VM, bAs 4
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2.1.3 2% SSH Server

SSH Server %%k

sudo apt-get install ssh
sudo apt-get install openssh-server

LR JE A DME LY ssh BYEE, W port, ZEHSIAGLE, root % A%

vim /etc/ssh/sshd config
Port 22
Password Authentication yes

PermitRootLogin yes -> &% JF 7 root & A

B2 H e SSH

/etc/init.d/ssh restart
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2.1.4 2% Samba Server

Ubuntu VB 32434 Samba 1, Jrfflf54E Host PC 5HAMU S 2.
%%¢ Samba Hi, Jol] ifconfig R IP BTN, 25— KRS K IBA net-tool ST, FFE LR

net-tool

sudo apt install net-tools
sudo apt-get install samba samba-common

HELIKS ) samba A

sudo smbpasswd -a cvitek

B /etc/samba/smb.conf, IEHNDPAR N2

[cvitek]

path = /home/cvitek
writable = yes
browseable= yes
valid users = cvitek

JE 3l samba server

sudo service smbd restart

WINDOW PC %2 Samba server (<Server IP>)

v AEAE (1)
cvitek (\\192.168.56.101) (Z:)

R
E(‘ HER 199 GB - £ 382 GB

£:#92.9. 4% CVITEK Build Environment B W] 3#E47451% .

2.2 ERGIVEREE

TE4P% SDK Z 1, Ubuntu FFEZHEN N EM::

sudo apt-get update

sudo apt-get install -y build-essential
sudo apt-get install -y ninja-build
sudo apt-get install -y automake
sudo apt-get install -y autoconf
sudo apt-get install -y libtool
sudo apt-get install -y wget

sudo apt-get install -y curl

sudo apt-get install -y git

sudo apt-get install -y gcc

sudo apt-get install -y libssl-dev
sudo apt-get install -y bc

sudo apt-get install -y slib

(N IgkEE)
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sudo apt-get install -y squashfs-tools

sudo apt-get install -y android-sdk-libsparse-utils
sudo apt-get install -y android-sdk-ext4-utils
sudo apt-get install -y jq

sudo apt-get install -y cmake

sudo apt-get install -y python3-distutils
sudo apt-get install -y tclsh

sudo apt-get install -y scons

sudo apt-get install -y parallel

sudo apt-get install -y ssh-client

sudo apt-get install -y tree

sudo apt-get install -y python3-dev

sudo apt-get install -y python3-pip

sudo apt-get install -y device-tree-compiler
sudo apt-get install -y libssl-dev

sudo apt-get install -y ssh

sudo apt-get install -y cpio

sudo apt-get install -y squashfs-tools

sudo apt-get install -y fakeroot

sudo apt-get install -y libncursesb

sudo apt-get install -y flex

sudo apt-get install -y bison

2.3 # SDK

W SDK &itE T4 H FTP, /home/SDK/cvl8xx t(SDK_Version) JEF, ItAbPA SDK

V 4.0.0 K76,

sdk 2022-08-10 15:48

extra 2022-08-10 15:48
'1114.0.0_source targz 878 731 2022-08-10 15:34 |
T host-tools tar.gz 1391483 2022-08-10 15:32

U t4.0.0 _source.tar.gz J5fEIT

$ tar zxvf $4.0.0 source.tar.gz

JUF host-tool.tar.gz 51 SDK TAEH &fEIT

$ cd cv180x t4.0.0 source
$ tar zxvf host-tools.tar.gz

10
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2.4 Gk

2.41 RBPE RG]

SRR E S E R R BN TR E MR & $CHIP, SBOARD,

$CHIP 7% 52 75 2RI T P SOC KMk & .

$BOARD 7F¥U2 4t X 65k EVB, fARKIKE, ABEIEFHIRE.

Bt -

$BOARD=wevb_0008a_spinor: & SPINOR + DDR2 1333 64 MB fifi{f:2H &
$BOARD=wevb 0009a_spinand: /& SPINAND + DDR3 1866 128MB i {:41 &
¥ wevb 0008a / wevb  0009a W] PAELE:E EVB |58 215501,

2.4.2 BRI

BOE B AL BT B 0E L N A ar o WG IR, RGN H Al SDK 351 1C PAK EVB it

q[n

$ source build/cvisetup.sh

Usage:
(1) menuconfig - Use menu to configure your board.
ex: $§ menuconfig
(2) defconfig SCHIP ARCH - List EVB boards($BOARD) by CHIP ARCH.
** cv183x ** -> ['cv1829', 'cv1832', 'cv1835', 'cv1838', 'cv9520', 'cv7581']
** cv182x ** -> ['cv1820', 'cv1821', 'cv1822', 'cv1823', 'cv1825', 'cv1826', 'cv7327', 'cv7357']
** cvl8lx ** -> ['cv181x', 'cv1823a, 'cv1821a', 'cv1820a', 'cv1811h', 'cv181lc', 'cv1810c', 'cv1812h']
*% cy180x ** -> ['cv180x', 'cv1800b', 'cv1800c', 'cv1801b', 'cv1801c!]
ex: § defconfig cv183x  (3) defconfig $BOARD - Choose EVB board settings.
ex: $ defconfig cv1835 wevb 0002a
ex: $ defconfig cv1826 wevb 0005a spinand
ex: § defconfig cv180x fpga c906

WitpteZ )5, ATDATR PR A T i LA BOE

2.4.2.1 i&id defconfig i%5E

FEBLIC : DL cv180x Kfll, BREELFTEIH cvl180x HESZH EVB ($CHIP $BOARD) #R.

$ defconfig cv180x
* cv180x * the avaliable cvitek EVB boards
cv180x - cv180x fpga [FPGA]
cv180x palladium [PALLADIUM]
cv1800b - cv1800b wdmb 0008a_spinor [C906B + SPINOR 8MB + QFN SIP 64MB]
cv1800b_wevb 0008a_spinor [C906B + SPINOR 16MB + QFN SIP 64MB]

(FUAkREY)

11
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cv1800c - cv1800c wevb 0009a spinor [C906B + SPINOR 16MB + QFN SIP 64MB]

cv1801b - cv1801b_ wevb 0008a_spinor [C906B + SPINOR 16MB + QFN SIP 128MB]

cv180lc - cv180lc_wdmb 0009a spinor [C906B + SPINOR 16MB + QFN SIP 128MB]
cv180lc wevb 0009a spinand [C906B + SPINAND 256MB + QFN SIP 128MB]
cv180lc_wevb 0009a spinor [C906B + SPINOR 16MB + QFN SIP 128MB]
cv1812h wevb 0007a_spinor [C906B + SPINOR 16MB + BGA SIP 256MB]

L EVB iS4 ¢v1801c_wevb_0009a_spinor, BLHREE4H1H H 3 e A8, (5
LRI evi_print_env RFTEIH I R EL)

$ defconfig cv180lc wevb 0009a spinor

PROJECT: cv1801lc_wevb 0009a spinor, DDR CFG=ddr3 1866 x16
CHIP ARCH: CV180X, DEBUG=0

SDK VERSION: musl riscv64, RPC=0

ATF options: ATF KEY SEL=default, BL32=1

Linux source folder:linux 5.10, Uboot source folder: u-boot-2021.10
CROSS COMPILE PREFIX: riscv64-unknown-linux-musl-

ENABLE BOOTLOGO: 0

Flash layout xml: build/boards/cv180x/cv1801lc_wevb 0009a spinor/part
ition/partition spinor.xml

Sensor tuning bin: gcore gc4653

Output path: install/soc_cv180lc_ wevb 0009a spinor

2.4.2.2 i%&5F Menuconfig 1&5F

iafez ), S menuconfig JEAPAR U, BIMEHASF SDK MuficE, ## CHIP, EVB
W52F45

kiTop)e |
L] CWiTek MediaSDK Configurations ]
ll(generic) Custcmer define
Chip selecticn (cvlB0le) ———>+ N
Board selection (wevk 000%a spinor (C508E + SPINOR 16MEBE + QFN S5IP 64MB))-—-->+
DDR configuration selection (ddr3 1866 _x16) -———->+
{rigcwv) Arch define+
Compile-time checks and compiler options —-—->+
SDE optiocng ——--3>+
Ei(Top)e |
FIP gsetting —->+
Storage settings -——-3+ !
Sensor settings -——->+
Panel settings -—--—>+
uboct opticns -——-3+
Kernel options —-->+
ROOTFS options —-—>+
Turnkey cpticns -———>+
RTOS cptions -———>+
Rootfs packages -—-—->+
ni!
s [Space/Enter] Togglesenter [ESC] Leave menu [5] Sawve+
[0] Lcad [?] Symbol info [/] Jump to symbols :

[F] Tocggle show-help mode [C] Toggle show-name mode [A] Toggle show-all mode+
[Q] Cuit (prempts for =save) [D] Save minimal config (advanced)#

il B AR v PAZE L [Enter| [Space] [ESC| 25347458 /1 [0l i 24
BB SESRG, # T [S] AR E S, #HER T (Q] BRI D

12
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(BEHT ESC, 2 Bl h 2% 3 Z A An EE)
BH IC (PA cv1801c i)

E iTop)

CViTek Hedia3DE Configuration.
nons
awlB25
owlE3d
owlB3s
owlE3g
awTsal
oSl
awlB20
owlBE2l
owlB2d
wlB23
cwlB25
ewlE2E
w7327
w7357
ewlEllc
ewlElle
=wlEllh
=wlEldh
evlElx
ewlE2la
ewlEdla
cwlEdia
=wlEQDb
ewlEQdDe
=wlEQlb
ewlElle
wlBlx

Bl

EVB 528 HAHX B, i EVB 39 At 2 deiE 4% 1 1Y image J&@RLH) DDR A K
Flash Size. (PAX/MI 1B EVB _Efrdii) DDR 5 DDR3, Flash 5 16MB [ SPINOR
Flash)

kiTop)e I
L] CViTek MediaSDE Configuraticn#

" () wdmb_000% spinor (CU0€E + SPINOR lEMB + QFN SIP 12EMB)«

( } wevb 0008%a spinand (CS06B + SPINAND 256MB + QFN SIP 128MB)+
(X) wevb 000%a spinor (C90€B + SPINOR 1l&ME + QFN SIP l2EBME)+#
| =

RRIBRIEFETEE (RESW#F T /build/.config) . BIM A SDK &R FASHIAE. «

e iR B AT BOE (V€ & A7 T /build/.config) , BIRI5E A SDK 4418 .

2.4.3  Hik5e%E SDK 30

PATg P, 2RI TEHERE images.

cvitek@cvitek-VirtualBox: ™ /working dir$ build all
. Run build uboot () function

/work /install/cv1801c_wevb 0009a spinor/upgrade.zip done!

IR PR S HUE T /install/soc_ <EVB Name>/ Z | fip.bin

13
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2.4.4  Zukibfty SDK 30
2441 BM%E Uboot

A~ EVB MR fER e g 5w LA U-Boot Z Hi, EVB T2 R IR 3 1E 2 2 SRR e
PINMUX, PA cv180lc_wevb 0009a spinor iX KM 7 HBl, £iE LAF:

build/boards/mars/$CHIP $BOARD/u-boot/cvi board init.c

int cvi_board init(void)

#if defined(CV180X QFN 88 PIN)
PINMUX CONFIG(PAD MIPI TXP1, IIC2 SCL);
PINMUX CONFIG(PAD MIPI TXM1,IIC2 SDA);
PINMUX CONFIG(PAD MIPI TXPO0, XGPIOC 13);
PINMUX CONFIG(PAD MIPI TXMO0, CAM MCLK1);
#elif defined(CV180X QFN 838 PIN 38)
return O;
}

HXFRZRY u-boot ZHAS, & XTE:
./build/boards/mars/$CHIP $BOARD/u-boot/$CHIP $BOARD defconfig

Partial cvitek cv180lc wevb 0009a spinor defconfig
CONFIG_RISCV=y

CONFIG SYS MALLOC F LEN=0x2000
CONFIG NR DRAM BANKS=1

CONFIG DEFAULT DEVICE TREE="cv180x asic"
CONFIG IDENT STRING=" cvitek cv180x"

PAEITEALEZE B Uboot Config

BE mET e ELa 1R

Arrow keys navigate the menu. <Enter»> selects submenus ---% (or
erpty submenus ————). Highlighted letters are hotkeys. FPressing
<¥Y» includes, <N> excludes, <M> modularizes features. Press
<Eacx<Eac> toexit, <?> for Help, </> for Search. ILegend: [*]
built-in [ ]-

LBEM architecture ———>
General setup -———>
Boot images ——->.

BPT —--=> .

Boot timing -——->.
Boot media ——>>

Envircnment -—-———
{1) delay in seccnds before automatically booting.
Consocle —-——>

<Gelect> < Exit > < Help > < Save > < Load >.

BH G S EBE AL
./u-boot /build/"$CHIP" "$BOARD"/.config
WA T4 1%

$ build uboot

14
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e fip.bin
Makefile F141% U-Boot [ B¢,

u-boot-build: ${UBOOT PATH}/${UBOOT OUTPUT FOLDER} ${UBOOT CVIPART DEP}
${UBOOT OUTPUT CONFIG PATH}

$(call print target)

${Q}rm -f ${UBOOT CVI BOARD INIT PATH}

${Q}n -s ${BUILD PATH}/boards/${PROJECT FULLNAME}/u-boot/cvi board init.c
${UBOOT CVI BOARD INIT PATH}

${Q}$(MAKE) -j${NPROC} -C ${UBOOT PATH]} olddefconfig

${Q}$(MAKE) -j${NPROC} -C ${UBOOT PATH} all

$(call uboot compress action)

2.4.4.2 BEMYRIFE kernel

BEL kernel (ex: *.dts, %), TEH4WiF Linux kernel image.

A5k EVB #A XY dts 24585k & LH: device tree, PA ¢v1801lc wevb 0009a spinor A, H
DTS #55E LA
./build/boards/cv180x/"$CHIP" "$BOARD"/dts riscv/"$CHIP" "$BOARD".dts

#/dts-v1/;

#include "cv180x base riscv.dtsi"
#include "cv180x asic gfn.dtsi"
#include "cv180x asic spinor.dtsi"
#include "cv180x default memmap.dtsi"
/4
b

HAHX Y linux 4H3S, & XAF:
./build /boards/"$CHIP" "$BOARD" /linux/"$CHIP" "$BOARD" defconfig

Partial cv1801lc_wevb 0009a spinor
CONFIG_SYSVIPC=y
CONFIG_ POSIX MQUEUE=y
CONFIG NO_ HZ IDLE=y
CONFIG_ HIGH RES TIMERS=y
CONFIG PREEMPT=y

CONFIG IKCONFIG=y

CONFIG IKCONFIG PROC=y
CONFIG LOG BUF_ SHIFT=15
CONFIG BLK DEV INITRD=y

PABITEALEE & 2 Kernel Config

$ menuconfig kernel

15
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config - Linux/riscv 5.10.4 Kernel Configuration

Linux/riscv 5.10.4 Hernel Configuration.
Arrow keys navigate the menu. <Enter> selects submenus ---> {(or
empty submenus ——-). Highlighted letters are hotkeys. Pressing
<¥>»includes, <N> excludes, <M> modunlarizes features. Press
<Eacx><Esc> toexit, <2> for Help, </> for Search. ILegend: [¥*]
built-in [ ]-

General setup -—-——>

Platform selecticn -—-——>

Bua support -—--->

Kernel Features -——>

Boot options ——->»

Kernel support for 32-bit ELO
Power management opticna -——->
CFU Power Management --->
Firmware Driwvers --—->

<Select> < Exit > < Help > < Sawve > < Load >.

B 5 AL BUE A
./linux/build/"$CHIP" "$BOARD"/.config

$ build kernel

SERLE 24 I boot.spinor
Makefile F1451% Kernel 11 B,

kernel-build: ${KERNEL OUTPUT CONFIG PATH}

$(call print target)

${Q}echo LOCALVERSION=${LOCALVERSION}

${Q}$(MAKE) -j${NPROC} -C ${KERNEL PATH}O=${KERNEL PATH}/${KERNEL
—~OUTPUT FOLDER}
olddefconfig

${Q}$(MAKE) -j${NPROC} -C ${KERNEL PATH}/${KERNEL OUTPUT FOLDER}Image.
—modules

${Q}$(MAKE) -j${NPROC} -C ${KERNEL PATH}/${KERNEL OUTPUT FOLDER}modules
—install
headers installINSTALL HDR PATH=${KERNEL PATH}/${KERNEL OUTPUT FOLDER}/
—$(ARCH)/usr

${Q} In -sf ${KERNEL PATH}/${KERNEL OUTPUT FOLDER}/$(ARCH)/usr/include
${KERNEL PATH}/${KERNEL OUTPUT FOLDER}/usr/include

2.4.4.3 BEMYRiFE middleware

&k middleware (cvi_test / sample dsi), B #4fi%F middleware } system
e Install/ PROJECT  NAME /system.* f& &7 #71Y middleware

$ build middleware; pack rootfs

Ji1k Middleare [ shell script J B

pushd "$MW PATH"/component/isp
make all

popd

pushd "$MW PATH"/sample
make all

16
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build _middleware £x4} %} Sensor driver ({7} middleware/component/isp/ F) PA K sample
application ({iF middleware/sample/ V) B4, K T pack rootfs £-RFA8 8 5 driver DA
¢ application £33 5 AT HERBLAGEY o

2.5 IXI[XI5y

Mars SDK 2 PATHY image file, - MERAERARRFX, 350007F
FIP : Bootloader/U-Boot 43X

CV180X/ CV181X €906 R il FSBL+OPENSBI+UBOOT 424, fif54T 5t fil (FIP)
i, IS

2nd(AEH) : Yun on Processor (YOC) FTfE4;IX
BOOT : Partition for Linux Kernel 43X
MISC : Boot Logo 43X
ROOTFS : root file system 43X
SYSTEM: CVITEK libraries FT¥E5 X
DATA : X BTk IX
1 2nd 5 XYW RGERAT 2 IX, HENRGEIAEL T AAE

2.5.1 JrXPRBER

HF B IF & M FT BE & B O [A ) Flash, SDK 2x PAAS [W] 09 M 5 1 X B be 3k
cvl81lc_wdmb_ 0006a_spinand 5 cv18llc_wdmb 0006a spinor 43 5l {8 38 7E T & # b )
Flash 44 SPINAND }; SPINOR, 4rXE4Z551E T

./build/boards/<CHIP>/<EVB Name> /partition/partition <physical partition>.xml
Note: physical partition 37§ SPINAND/SPINOR.,

4 cvi81lec wdmb 0006a_spinor B2 RA4ZE, FEFANE

ARG :

build /boards/cv181x/cv1i81lc wdmb 0006a spinor/partition/partition spinor.xml
<physical partition type="spinor">
<partition label="fip" size in kb="800" readonly="false" file="fip.bin"/>
<partition label="BOOT" size in kb="2600" readonly="false" file="boot.spinor" />
<partition label="ENV" size in kb="64" file="" />
<partition label="ROOTFS" size in kb="4000" readonly="false" file="rootfs.spinor" />
<partition label="DATA" size in kb="512" readonly="false" file="data.spinor" mountpoint="/
—mnt/data" type="jffs2" />
< /physical partition>

MAGIHELT
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build/boards/cv181x/cv18llc _wdmb 0006a spinor/partition/partition spinor.xml
<physical partition type="spinor">
<partition label="fip" size in kb="512" readonly="false" file="fip.bin"/>
<partition label="2nd" size in kb="3072" readonly="false" file="yoc.bin"/>
<partition label="BOOT" size in kb="5120" readonly="false" file="boot.spinor" />
<partition label="MISC" size in kb="128" readonly="false" file="logo.jpg"/>
<partition label="PARAM" size in kb="64" file="" />
<partition label="PARAM BAK" size in kb="64" file="" />
<partition label="ENV" size in kb="64" file="" />
<partition label="ENV BAK" size in kb="64" file="" />
<partition label="ROOTFS" size in kb="3392" readonly="false" file="rootfs.spinor" />
<partition label="DATA" size in kb="1024" readonly="false" file="data.spinor" mountpoint="/
—mnt/data" type="jffs2" />
< /physical partition>

physical partiti type: flash fi,
partition label: 43X FK.
size_in_kb: 43K/ (PA KB AT .
file: FrfgIHAY image file Z4FK.
type: (7E partition label #£{iiH1) SUIFRGEHEA.
mountpoint : 4 KEEH AT
1t 2nd 5 XOWWRGERAT 2K, HERRGEIAEE T AL

18
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CHAPTER 3. BsaiinH

S st ium

3.1 I nidEs

2.4.2.3 FIAFE AP RE .
FAT32 #3011 Micro SD k.

3.2 PR

PPz (WTF3R) iEl SD R,
¥ SD F4fA CVITEK EVB fy SD Al

F-F- 5 EIHL.

3.3 L1

ol BTAfIA SO

L SPINAND 445

XL SPINOR 44

L EMMC A4

1.8M yoc.bin(M #4t)

535K fip.bin

2.6M fw_payload uboot.bin
4.0M ramboot.itb

2.6M boot.spinand

3M rootfs.spinand

1.9M cfg.spinand

1.9M system.spinand

1.8M yoc.bin(M £ 4t)
508K fip.bin

182K fip _spl.bin
2.49M

fw_payload uboot.bin
4.3M ramboot.itb
3.7M boot.spinor
3.18M rootfs.spinor
292B data.spinor

1.8M yoc.bin(X £ 45t)

486K fip.bin

2.5M fw_payload uboot.bin
5.3M ramboot.itb

2.8M boot.emmc

6.7M rootfs.emmc

9.5M cfg.emmc

4.7M system.emmc

i B yoc.bin S MM RGMAT M, PUENRGEIABE FAFAE

A SD R, I CVI80X/CVI8IX P-4 EHPESIHL, H3iEshbextt)y, DL flag 2R
IC £ H i SD Card HffAEn] ARSI S -
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In: serial

Out: serial

BErr: serial

Net:

Warning: ethernet@4070000 (eth0) using random MAC address - 3a:6d:3f:aa:9e:d6
eth0: ethernet@4070000

Hit any key to stop autoboot: 0

#+# Resetting to default environment

Start SD downloading......

F-Epasse iy, T UART s DAERIANER, - FaWdE, ki SD k, HEIMHL, Bis
R e, (log &4 FHEANFX, SR EEEEYE%, S5 A Flash FifE)

#+# Resetting to default environment

Start SD downloading...

497664 bytes read in 25 ms (19 MiB/s)

spinor id = 1C 71 18

SF: Detected EN25QX128A with page size 256 Bytes, erase size 64 KiB, total 16 MiB
Header Version:1

2996612 bytes read in 137 ms (20.9 MiB/s)

device 0 offset 0x100000, size 0x2db944

0 bytes written, 2996548 bytes skipped in 0.125s, speed 23972384 B/s

sf update speed 22.196 MB/s

64 bytes read in 3 ms (20.5 KiB/s)

Header Version:1

Saving Environment to SPIFlash... Erasing SPI flash...Writing to SPI flash...done
Valid environment: 1

OK

cv180x c906+#

3.4 (SN

A SD Card FUEHiREL N FAT32 A%,
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4 EVB £: 111

THE RN CV180x EVB
A.UART Debug Port

B.Sensor 0 EVB f#ifii
C.Sensor 1 EVB #ff#
D.EVB i

E.Panel EVB f#i#§
F.SD gt
G.Ethernet 0 £ 1
H. 3 IC CV180x

THE KA CV18ix EVB
L.LUART Debug Port

J.Sensor 0 EVB #ifli
K.Sensor 1 EVB i
L.EVB 5
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M.Panel EVB ffif#i
N.SD R4difl
O.Ethernet 0 #4811
P. 3 IC CV18l1x
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5 MRS (rootfs)

5.1 ROUFZRGEN T

WHZe Linux BAERGEHZL, ARG P AEERGNEN FE T A, FrAZE i Linux
W, B TSR G R

RSP RGELERE LA™ /7 g “AR (voot)” SEIRKIBPAR HSREEH, UNZAEFBUER (ulmage) JH3)
KHE B (exieMMC) FEMR F SR L, RSO RGEE T AL NI i#d: (DRAM) sidR#% %
WA (FLASH) v, sU2E M4 fF U SO RS (NFS) o By R P R ek s 49 0 26
ASCIERGEH, PATTIIMARSCIE R GE H R A o

/ MREX
F—— bin T HU4T X
F—— devi& & X #F
etk AR E X th(ex: 23 TH)
F—— homef| /* B %
F—— init 77 41 $ AT script
F—— kdumpy # & 4 B 5%
F—— lib® &, & &, 4 glibc, shared libraryfn iy #% 42 3
F—— mnt i B XA R oy 3 A
F—— proc W # Fn AT 12 15 KBy B B X 2 4
F—— sbin % % & 32 & 7 $47 X H
F——sys®& &k &F0 U B R &, REEN B S
F—— usrt B KT @& A 7 8 2 U 27 SO
L—— varF K A 4 B AR T X
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5.2 Rootfs

AN R R 2 AN, AN’ AE T ramdisk/rootfs/

5.2.1 Pre-build rootfs 22y

XHRGZ G E R T AR, HiZ)ZE T Rootfs, KT 1 4 JilfiA:
Basic rootfs:

W BEA A TS BE T BT AT PR Arch /2 pre-build rootfs £45€

Arch Libc Pre-build ramdisk path

Arm glibc ramdisk/rootfs/common arm/
Arm uclibe ramdisk /rootfs/common__uclibe/
Aarch64 glibc ramdisk /rootfs/common _arm64/
Riscv64 glibc ramdisk/rootfs /common _ riscv64/
Riscv64 musl ramdisk/rootfs/common musl64/

Processor configuration rootfs:

ANERTAE Processorset FK 2 FHLIX B CE T ramdisk /rootfs /overlay /$CHIP
Third-party rootfs:

AN TR S = B e ok 2 library. utility. related file 35CE T
ramdisk /rootfs/public/
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Cvitek Kernel

Cvitek rootfs Customer rootfs

Third-party Rootfs

Chip configuration Buildroot customized
Rootfs Rootfs
Basic Rootfs

AT DA 1 By e B TR R L Third-party software Fil B Rootfs

$ menuconfig

II (Top)+ I
L] CViTek MediaSDE Configuration+
L] Chip selection [(cvl80lc) ——-—>+
Board selection (wevb 000%s spinor (CS06B + SPINOR 16MB + QFN SIF &4MB) ——-2+
DDR configuration selection (ddr3 1866 x16) ——->+
(arm&4) Arch define+
Compile-time checks and compiler options ———>+
SDE options ——-»+
FIP setting -——-+
Storage settings ———>+
Sengor settings ———>+
panel settings ——>+
Fernel options ——-»+
ROOTFS options ——-»+
Turnkey optiocng ———>+
RT0OS opticng ——>+

Rontfs packages ——-
n!
s [Space/Enter] Toggle/enter [ESC] Leave menu [S] Save+
[©] Load [?] Symbel info [/] Jump to symbol+
[F] Toggle show-help mode [C] Tcggle show-name mode [A] Toggle show—all moded
[Q] Ouit (prompts for sawe) [D] Save minimal config (advanced)+

25
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I'[Tnp) —* Rootfa packages+ I
CViTek MediaSDE Configuration+s

L]

a[ ] Target adbd+
[ ] Target package of AP&Z01BM fw files+ §
[ 1] Target package bluetooth+

Target package dropbear+

Target package e2fsprogs+

Target gdbserver+

Target package htop+

Target package libbtrace+

Target package libocryptos

Target package libcurl+

Target package libewvent+

Target package libiperf+

Target package libiw+

Target package libopenssl+

Target package libprotobuf+

Target package libzs

. A e

» [Space/Enter] Toggle/enter [ESC] Leave menu [S5] Sawe+
[©] Load [?] Symbol info [/] Jump to symbol+ "
[F] Toggle show-help mode [C] Toggle show-name mode [A] Toggle show-all mode+
[Q] Quit (prompts for save) [D] Save minimal config (advanced)+

—— e — — p— p— e p— p— p—p—p—
e e e e e e e e e e e e

5.2.2 #3Fk 3 buildroot I rootfs
PEEE RN TS A buildroot 7= rootfs I HF EVB FWEBEITIIF T, 2 RA L35k
[{] pre-build rootfs, B]ZLm&HEY.

1. $7BX buildroot 4 F
https:/

/github.com /sophgo/buildroot-2021.05
2. fit® buildroot

$ cd buildroot-2021.05

$ make menuconfig

Buildroot -g 53ad24-dirty C iration

Arrow keys navigate the menu. <Enter> selects su us ---> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y> selects a feature, while <N> excludes a feature. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] feature is selected [ ] feature is excluded

[ B Target options -}
Build options --->
Toolchain --->
System configuration --->
Kenncise
Target packages --->
Fllesystem images --->
Bootloaders --->
Host utilities --->
Legacy config options --->

LEXit > 4 <llelp>  =Gave > < ldad >

3. & H Arch Info & Toolchain & Packages
configs H % N A —LERIABLE SO, P HUAT make cvitek XXX defconfig {5 il &
WL
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RISCV

Toolchain
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y> selects a feature, while <N> excludes a feature. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] feature is selected [ ] feature is excluded

| B Toolchain type (External toolchain) -
*x* Toolchain External Options ***
Toolchain (Custom toolchain) --->
Toolchain origin (Pre-installed toolchain) --->
($(CROSS_COMPILE_PATH_MUSL_RISCV64)) Toolchatin path
(riscv64-unknown-1linux-musl) Toolchain prefix
External toolchain gcc version (10.x) --->
External toolchain kernel headers series (5.10.x) --->
External toolchain C library (musl (experimental)) --->
[*] Toolchain has SSP support?
[*] Toolchain has SSP strong support?
[*] Toolchain has C++ support?
[ ] Toolchain has D support?
[ ] Toolchain has Fortran support?
[*] Toolchain has OpenMP support?
[ ] Copy gdb server to the Target
**%% Toolchain Generic Options **x*
Extra toolchain libraries to be copied to target
Target Optimizations

<Exit> <Help> <Save> < Load >

BER BRI

Target packages
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y> selects a feature, while <N> excludes a feature. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] feature is selected [ ] feature is excluded

|-~ BusyBox
(package/busybox/busybox.config) BusyBox configuration file to use?
() Additional BusyBox configuration fragment files
[ 1 Show packages that are also provided by busybox
£ ] Individual binaries
[ 1 Install the watchdog daemon startup script
Audio and video applications --->
Compressors and decompressors --->
Debugging, profiling and benchmark --->
Development tools --->
Filesystem and flash utilities --->
Fonts, cursors, icons, sounds and themes --->
Cames --->
Craphic libraries and applications (graphic/text) --->
Hardware handling --->
Interpreter languages and scripting --->
Libraries --->
Mail --->
Miscellaneous --->

< Exit > s < Help> <Save> < load >

4. %% buildroot

$ make

5. 153 rootfs, HALEFFE output/images/rootfs.tar
6. 1B build/Makefile ik SDK fifi ff| buildroot =4[] rootfs

buildroot-prepare:$(OUTPUT _DIR)/rootfs

$(call print target)

#clean all

rm -rf $(ROOTFS_DIR)/*

#extract buildroot roofs

tar xf $(BR_DIR)/output/images/rootfs.tar -C §(ROOTFS DIR)
rootfs-pack:export CROSS COMPILE KERNEL=$(patsubst "%",%,$(CONFIG CROSS
~.COMPILE KERNEL))
rootfs-pack:export CROSS COMPILE SDK=§(patsubst "%",%,8(CONFIG CROSS COMPILE
—.SDK))
rootfs-pack:$(OUTPUT DIR)/rawimages
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#rootfs-pack:rootfs-prepare
rootfs-pack:buildroot-prepare
rootfs-pack:

$(call print _target)

${Q}printf '\033[1;36;40m Striping rootfs \033[0m\n'
ifeq (${FLASH SIZE SHRINK},y)

${Q}printf 'remove unneeded files'

${Q} $(COMMON_ TOOLS PATH)/spinand tool/clean rootfs.sh $(ROOTFS DIR)
endif

${Q}ind $(ROOTFS_ DIR) -name "*ko" -type f -printf 'striping %p\n' -exec $(CROSS COMPILE _
—KERNEL)strip --strip-unneeded {} \;

${Q}ind $(ROOTFS DIR) -name "*.so*" -type f -printf 'striping %p\n' -exec $(CROSS
—~COMPILE KERNEL)strip --strip-all {} \;

${Q}find $(ROOTFS_ DIR) -executable -type f | -name "*.sh" ! -path "*etc*" | -path "* ko" -printf
—'striping %p\n' -exec $(CROSS_COMPILE SDK)strip --strip-all {} 2>/dev/null \;

7. AN ROOTES TJBeskmise iy

$ pack rootfs

8. iZid 5 T E TR A PRI RE i

5.2.3 i rootfs 3R A MLIRFY

R 2 B A 2 rootfs folder %3 mksquashfs T HMUERAF M, KA X2, HZ4 =y a)
M Z|3¢F Flash [HY rootfs.spinor / rootfs.spinand / rootfs.emmc,

P42 2% build/Makefile N Z rootfs-pack:

rootfs-pack:export CROSS COMPILE KERNEL=$(patsubst "%",%,$(CONFIG CROSS
~.COMPILE KERNEL))
rootfs-pack:export CROSS COMPILE SDK=§(patsubst "%",%,$(CONFIG CROSS COMPILE
—.SDK))
rootfs-pack:$(OUTPUT DIR)/rawimages
rootfs-pack:rootfs-prepare
rootfs-pack:

$(call print target)

${Q}printf '\033[1;36;40m Striping rootfs \033[0m\n'
ifeq (${FLASH SIZE SHRINK}y)

${Q}printf 'remove unneeded files'

${Q} $(COMMON_ TOOLS PATH)/spinand tool/clean rootfs.sh $(ROOTFS DIR)
endif

${Q}find $(ROOTFS DIR) -name "* ko" -type f -printf 'striping %p\n' -exec $(CROSS COMPILE
—~KERNEL)strip --strip-unneeded {} \;

${Q}Hind $(ROOTFS DIR) -name "*.so*" -type f -printf 'striping %p\n' -exec $(CROSS
—~COMPILE KERNEL)strip --strip-all {} \;

${Q}ind $(ROOTFS DIR) -executable -type f ! -name "*.sh" ! -path "*etc*" ! -path "*.ko" -printf
—'striping %p\n' -exec $(CROSS COMPILE SDK)strip --strip-all {} 2>/dev/null \;
ifeq (3(STORAGE TYPE),spinor)

${Q}mksquashfs $(ROOTFS DIR) $§(OUTPUT DIR)/rawimages,/rootfs.sgsh -root-owned -comp xz
else

${Q}mksquashfs $(ROOTFS DIR) $§(OUTPUT DIR)/rawimages/rootfs.sqsh -root-owned -comp xz -

e mnt /cfg/*
(R oakEE)
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endif
ifeq ($(STORAGE TYPE),spinand)

${Q}python3 $(COMMON TOOLS PATH)/spinand tool/mkubiimg.py --ubionly $(FLASH
_PARTITION XML) ROOTFS $(OUTPUT DIR)/rawimages,/rootfs.sqsh $(OUTPUT DIR)/
—rawimages/rootfs.spinand -b $(CONFIG NANDFLASH BLOCKSIZE) -p $(CONFIG
—~NANDFLASH PAGESIZE)

${Q}rm $(OUTPUT DIR)/rawimages/rootfs.sqsh
else

${Q}mv $(OUTPUT DIR)/rawimages/rootfs.sqsh $(OUTPUT DIR)/rawimages/rootfs.
~$(STORAGE TYPE)
endif

5.2.4 Linux kernel H #jmik rootfs

Linux kernel £xfJ}# uboot & EZ bootargs NI root= AFH kg rootfs i THf~ device

'root=..."
This argument tells the kernel what device is to be used
as the root filesystem while booting. The default of this
setting is determined at compile time, and usually is the
value of the root device of the system that the kernel was
built on. To override this value, and select the second
floppy drive as the root device, one would use
'root=/dev/fd1".

The root device can be specified symbolically or
numerically. A symbolic specification has the form
/dev/XXYN, where XX designates the device type (e.g., 'hd'
for ST-506 compatible hard disk, with Y in 'a'-'d'; 'sd'

for SCSI compatible disk, with Y in 'a'-'e'), Y the driver
letter or number, and N the number (in decimal) of the
partition on this device.

Note that this has nothing to do with the designation of
these devices on your filesystem. The '/dev/' part is
purely conventional.

The more awkward and less portable numeric specification
of the above possible root devices in major/minor format
is also accepted. (For example, /dev/sda3 is major 8,
minor 3, so you could use 'root=0x803' as an alternative.)

Ref: https://man7.org/linux/man-pages/man7/bootparam.7.html
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6 i NFS gk

6.1 Ubuntu Server ¥k i il :

274 nfs-kernel-server

sudo apt-get install nfs-kernel-server

7. mount L

#]: mkdir /home/nfs server

B0k /ete/exports S, ERANUNTTR A2

/home/nfs server \*(rw,sync,no subtree check,no root squash)

restart nfs g%

/etc/init.d /rpcbind restart
/etc/init.d /nfs-kernel-server restart

6.2 EVB fuii mount pil:

1 /mnt /data SO RSN . mount point

mkdir /mnt/data/nfs

mount nfs

mount -t nfs -o nolock 192.168.1.103:/home/ nfs server /mnt/data/nfs/
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