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1 Bk

AR 51 S 1458 F Buildroot 1) at91sam9g25 (& T AN linux W%, FFEI KK iz
17 R R R A S 11

2 Bin

W AZRE, B Rens.
® fi [ buildroot 4w 1% at91sam9g25 [ 3 A R G A N %
® G/ Ff“Hello World” N 2P, FEZORISIT
® G QT FEfr, JHfE TFT idh bt LR

AR A RIS ER -

2.1 %

ARSH BRI ABIER .

Oracle VM VirtualBox

USB & RS

tftpd SCAFA T A

putty £ 3 7 HoAth 5 1 28 3 A2 7t AT BL)
QT #it T.A

SAM-BA v2.1

QT Creator

2.2 B

RSV 2EK

HA 4GB RAM Ml 1 GB M NAEITHE L GHEFD
at91sam9g25 H K AR

9V HLJ

DL P 22

3 Buildroot /43
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Buildroot /& Linux - & I F KA R A 20 Linux REEAINESE, 322 HH Makefile A F1 Kconfig
MO B SO R R . XS THE, (#13 Linx MAX RS ESEAHFELZNTF IS
5, FfERE EFa7(E.
Buildroot AJ SEIRAZ Xt T EMIZm T, linux WIZgniE, I RAOIESHAE.
Buildroot FHC B R 41T :
1) 1E buildroot H3% &, it “make menuconfig™#§ 4474 56 75 KL & »

Pl

server@server: ~/eedesign/2021/buildrookt-at91

t91/output/build/1linux-custom//.config
echo 'CONFIG DEVTMPFS=y' >> /home/server/eedesign/2021/buildroot-at91/output/bui
1d/1linux-custom//.config
/bin/sed -i -e "/\\<CONFIG DEVTMPFS_MOUNT\\>/d" /home/server/eedesign/2021/build
root-at91foutput/build/1linux-custom//.config
echo 'CONFIG DEVTMPFS MOUNT=y' >> [fhome/server/eedesign/2821/buildroot-at91/outp
ut/build/1linux-custom//.config
/bin/sed -1 -e "/\\<CONFIG GCC_PLUGINS\\>/d" [home/server/eedesign/2621/buildroo
t-at91/output/build/1linux-custom//.config
echo '# CONFIG GCC PLUGINS is not set' >> /home/server/eedesign/2821/buildroot-a
t91/output/build/1linux-custom//.config

HOSTCC scripts/kconfig/conf.o

HOSTLD scripts/kconfig/conf
scripts/kconfig/conf --olddefconfig Kconfig
#
# configuration written to .config
H
server@server:~/e 'buildroot-at91S$ make menuconfig

*** End of the configuration.
*** Execute 'make' to start the build or try 'make help'.

server@server:~/eede fbuildroot-at91s

2) 1E buildroot H= &, f#H“make”f84, X5 A AOEC & 34T %15 .
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"F'-‘ o

server@server: ~feedesignf2021/buildroot-at91

/bin/sed -1 -e "/\\<CONFIG DEVTMPFS_ MOUNT\\=/d" /home/server/eedesign/2021/build
root-at91/output/build/1linux-custom//.config
echo 'CONFIG DEVTMPFS MOUNT=y' >> /[home/server/eedesign/2021/buildroot-at91/outp
ut/build/1linux-custom//.config
/bin/sed -1 -e "/\\<CONFIG GCC PLUGINS\\>/d" /home/server/eedesign/26021/buildroo
t-at9i/output/build/1linux-custom//.config
echo '# CONFIG GCC PLUGINS is not set' => /home/server/eedesign/2021/buildroot-a
t91/output/build/1linux-custom//.config

HOSTCC scripts/kconfig/conf.o

HOSTLD scripts/kconfig/conf
scripts/kconfig/conf --olddefconfig Kconfig
#
# configuration written to .config
#
server@@server:~/eedesign 1/buildroot-at915 make menuconfig

*** End of the configuration.
*** Execute 'make' to start the build or try 'make help'.

server@server:- S
server@server:~/ 1/ 5ild s
server@server:~/ 1 i : S
serverf@server:-

RYKH linux5.4 PIIZA buildroot2019 AT 4
YmiF5E, 7E output/image HR2ARK uboot, CHFRZR, linux A% zImage, dts &5 304F,
P LSS R windows EHL, Ja HASCAFEsR T 2 2

4 XHEBR

A B SR AUN LG PE 56 BUS linux WAZ . SCHF R G5 LGB &8 W B stk S bRt il
1) &AL TR: Fi/home/server/eedesign/2021/buildroot-at91/output/images H 3 H AT SCF L 45 i 31 A
Hh PC;
2)  ERITRBRIEEE H, JTRRRCER, JFEEN uboot U, (linux FHZNfE, ToiEHEEFR/T)
W R PR DR R A DR, FTF PuTTY LR, JRRE S EREEN
115200,
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ﬁ PuTTY Configuration
Category:
| E-Session
j +Logging
—Teminal
. i-Keyboard
* Bell
; L. Features
%--Window
. i~ Appearance
g--Behauiour
i Translation
Selection
i Colours

i Serial
5--Te|net
- Rlogin
L. SUPDUP

About

Help

? X
Basic options for your PuT TY session
Specify the destination you wantto connectto
HostMame (or IP address) Bort
| |12
Connection type:
@ssH  (OSeral () Other | Telnet v
Load, save or delete a stored session
Saved Sessions
E_DefauItSerlinis : Load
Save
Delete

Close window on exit:
o

() Always () Never (®) Only on clean exit

Cancel

BB B, 7R 3BT R S AR SR (2], HE U-Boot w5 B AT LAREAT T —

Al

& COM3 - PuTTY

3) 4TJF SAM-BA v2.1 T H, GEXRIFF A, mdi B 4
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™ SAM-BA 2.12 - O X

Select the connection ; \jlink\ARMO -

at91sam9x25-ek
JLink speed :|default
ILink TimeoutMultiplier : 10

Select your board

|« {] 4] 4

™ Customize lowlevel

3) EERFIEIE NAND flash, FAFGHES at91bootstrap, uboot, zlmage, dts, rootfs.ubi <

{4, AILATE sam-ba RIARATH, EEFANE FEAY tel B,

NANDFLASH: : Init

NANDFLASH::NandHeaderValue HEADER 0Oxc0c00405

NANDFLASH: :EraseAll

NANDFLASH::SendBootFilePmecc

send_file {NandFlash} "E:/work/images/at91sam9g25ek.dtb" 0x00180000 0
send_file {NandFlash} "E.:/work/images/u-boot.bin" 0x00040000 0
send_file {NandFlash} "E:/work/images/zImage"” 0x00200000 0

NANDFLASH::NandSetTrimffs 1

send_file {NandFlash} "E:/work/images/rootfs.ubi" 0x00800000 0

A B v
‘LI‘ =%

B “E:/work/images/ &SN SEFR H 3%
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B 7£i2/7 3| SendBootFilePmecc iy &}, 23— AMEFESCIFHE, FRIEFE
at91bootstrap, LT I%EFE“at91sam9x5ek-nandflashboot-uboot-3.8.13.bin”

™ 117 X
EHEBD: | wvork V] @%@
o R - e EE e
y at91linwdEs 2021/5/24 18:05 i
HRiEIE
BeyondCompare 2021/5/25 10:36 3
- images-origin 2021/5/24 17:52 s
sdboot 2021/5/1513:26 =
e [ ] at91bootstrap.bin 2021/5/25 11:54 B
= U at91sam9x5ek-nandflashboot-uboot-3.8.13.bin  2021/5/25 11:54
m |_'| at91sam9x5ek-sdcardboot-uboot-3.8.13.bin 2021/5/15 12:47
P | | boot.bin 2U2M/5/25 1154 B
R |:| u-boot.bin 2021/5/25 11:54 B
== U uboot-env.bin 2021/5/25 11:54 B
Jlgz=lien
ﬁ% < 2
THEM [ Y] [[FRe_]
THHM(D:  |Bin Files (k bin v m

B I ECC ML EARIIPERHE, BB,

¥ ECC configuration — >

Ecc type
‘ ® pmecc  softwareecc ¢ noecc

Pmecc boot header configuration

imber of sectors per page|4 j

|Spare size IE

mber of ECC bits required I2 ¥

Size of the ECC sector & 512 g

Ecc offset |48

I Trimffs

0K | Canrel |

5 FAEREREH

5.1 7K GPIO f£H
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GPIO 7£ linux FUNSA . XH— GPIO HHAT S CERAERS, AT LA LR AP R T 4
1E:
D FEANTFEEL GPIO H H %, Wl/sys/class/leds/ped:
2) M TiR$E4: echo 1 > brightness #8 1 (L) HjE [M]45 brightness. MM RERS ST
GPIO [T HL~F- ()% 2l .

COM3 - PuTTY - 0 X

5.2 SB[OF] RS485 =

AT91SAMOG25 H iz, A&t & RsEE (BARSHSN AT Dusd
dmesg fr 2 BE HENILT) .
PR ORI ERIA AR ZE 0 115200 8bit ORI, HICH{RTE .
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EF COM3 - PuTTY - ] X

JEE R AR SR, R SR z-modem BIMSCR A% S
1) fE#RAI linux [ shell FPi AN “Trz”, 3 NS SCAFRCIR S s
2) S HF zzmodem WM AT E T T B, 41 windows H 77 AR L, 2505, %8 z-modem WS A IE LA

1 (devityS1) @i DTS #E A 485 #:30, EARMBHRI 2% dts CF.

5.3 M&E O K ssh

AT91sam9g25 &5 N EH 2 4 100M MAC. fEFRAIER S, A —1 100M PHY it
DP83848. 7t linux NAZECE N, BE Nk DPR3848 kzh, ENAT{HH 100M LK ME{S5 T fE.
F4k, ATLARCE buildroot S 2241 OPENSSH Difig, FF/5 sshd RS, EARRECE &3

R
1) £ buildroot H 3% i \“make menuconfig”$54>, i A\ Target packages = Networking

applications , 1% openssh;
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server@server: ~feedesign/2021/buildroot-at91
rver feedesign/2021/buildroot-at91/.config - Buildroot -gf548766 Config
packages > Networking applications ——M —
Networking applications
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥>
selects a feature, while <N> excludes a feature. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] feature is selected

[ 1 cpenobex

[ ] openresolv

[*] cpenssh

] client

[*] server

%] key utilities

I|'i ogenswan
[ 1 p91end
[ ] parprouted

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

2) “make” {8 HIF, MIFTEAUE, A “/home/server/eedesign/2021/buildroot-at91/output/target
Jetc/ssh” H 3%, i\ “vi sshd_config” &4 sshd FIHC & SCAF;

3) ¥4 PermitRootLogin BB A yes, PermitEmptyPasswords % & A yes (AR A W E root FH F 1)
whD

4) B Nete/mit.d”H 3, FTIT reS M, HEINEHZS 1P Hihb R E 15
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@S E res (~feedesign/2021/buildroot-at91 /output/target/etc/init.d) - VIM

servermserver: ~/eedesign/2021/buildr... * | rcs (~/eedesign/2021/buildroot-at91/ou... *

for 1 in fetc/init.d/s??* ;do

# Ignore dangling symlinks (if any).
[ ! - "51" ] && continue

case "S51" in
*.5h)

rce shell script for speed.

trap - INT QUIT TSTP
set start
L

# No sh ex sion, so fork subpro
51 start

|ifc0nfig ethe

5.4 MAERKBER

AL thp P, SRR AL . AR windows 1 5 BB N thp A S5 As,  FETFARAMR L,
I thp 2 OB .
HADIRATR
1) BEE AR TP itk A thtp A 55 i PR UE M 28 AT (e — MR 7R
2) e B AR ST R B AR DL S S8 E B R 1

EiCITRIERSEBR AR | www.eedesign.top



At91sam9g25 ZURNI HES:

@ Thpd64 by Ph. Jounin

Current Directary

=)

Server interfaces i 192163.1.102

Atheros .&F_vj
Thtp Server i Titp Client ] DHCF sarver ! Syslog sarver i Lag viswer i

peer | file

| start time | pr .9EIL'3_$§_.I :

About ]

Seltings

Hzlp 1

3) £ Linux shell F_F#iA\$64, tftp -g -r ifconfig.txt 192.168.1.102
BIAT AN ssh IR 4528 192.168.1.102, T #; ifconfig.txt FJTF KR
#TL SR — N SHORAE I S 2, B AN PC Il 1P ik

5.5 R &m RN

L ST7789 SPI 4 [ A St 3R st Fr Mo, Xt Linux 538 fb s S< BBRsh HE1 T 10 B
ST7789 *KH SPI £ TIE(E . linux 75 ST7789 HHTHSHS, KA “frame buffer” /o ]
GHAIATLEAT, Mt ST7789 MIREN& 4T SPLIRBIA FB BRE .
1) 7E buildroot-at91 H3& T, %A “make linux-menuconfig”, KXk A\ Device Driver-> Staging

drivers ->Support for small TFT LCD display modules-> FB driver for the ST7789V LCD controler; .75

BRAT e, BHHORAE
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server(@server: ~feedesign/2021/buildroot-at31

.config - Linuxfarm 5.4.81-linux4sam-2020.10 Kernel Configuration
[...] e Drivers > Staging drivers > Support for small TFT LCD display modules
Support for small TFT LCD display modules
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to

exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

FB driver for the S5D1306 OLED Controller
FB driver for the 55D1331 LCD Controller
FB driver for the 55D1351 LCD Controller
FB driver for the ST7735R LCD Controller
FB driver for tinylcd.com display

FB driver for the TLS8284 LCD Controller
FB driver for the UC1611 LCD controller

FB driver for the UC1781 LCD Controller

FB driver for the uPD161704 LCD Controller

< >
< >
< >
= >

[

Ah A A A
V VvV VY

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

2) B b st7789v.c X, 1E init_display BRELH, X st7789 & AT (B BB
) -
//fo_st7789v.c LA ARAG

static int init_display(struct fbtft par *par)
{
par->fbtftops.reset(par);
mdelay(50);
write_reg(par,0x36,0x00);
write_reg(par,0x3A,0x05);
write_reg(par,0xB2,0x0C,0x0C,0x00,0x33,0x33);
write_reg(par,0xB7,0x35);
write_reg(par,0xBB,0x19);
write_reg(par,0xC0,0x2C);
write_reg(par,0xC2,0x01);
write_reg(par,0xC3,0x12);
write_reg(par,0xC4,0x20);
write_reg(par,0xC6,0x0F);
write_reg(par,0xD0,0xA4,0xA1);
write_reg(par,0xE0,0xD0,0x04,0x0D,0x11,0x13,0x2B,0x3F,0x54,0x4C,0x18,0x0D,0x0B,0x 1F,0x23);
write_reg(par,0xE1,0xD0,0x04,0x0C,0x11,0x13,0x2C,0x3F,0x44,0x51,0x2F,0x1F,0x1F,0x20,0x23);
write_reg(par,0x21);
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/fwrite_reg(par,0x20);
write_reg(par,0x11);
mdelay(50);
write_reg(par,0x29);
mdelay(200);
return 0;

5) f&4“/home/server/eedesign/202 1 /buildroot-at91/output/build/linux-custom/arch/arm/boot/dts/” H & T []
at91sam9g25ek.dts A, ZCAEEEWIN T st7789 spi £ I ULHT, DL S AL A A 8RB 5 B
i :

//at91sam9g25ek-new.dts &5/ CHG
&spi0 {
status = "okay";
st7789v@0 {
status = "okay";
compatible = "sitronix,st7789v";
reg = <0>;
spi-max-frequency = <32000000>;
rotate = <0>;
spi-cpol;
spi-cpha;
//bgr;
fps = <30>;
buswidth = <8>;
reset-gpios = < &pioB 17 GPIO_ACTIVE HIGH >;
dc-gpios = < &pioC 31 GPIO_ACTIVE _LOW >;
debug = <0>;

6) &4 at91sam9xSem.dtsi 304, #9I GPIO, H T BiHey e

pc4 {

label = "pc4";
gpios = <&pioC 4 GPIO ACTIVE LOW>;
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LCD ¥4 & B P RE A IE B0 R TR 3R

LCD ¥ inJ5? Linux &4t
LEDK PC4
LEDA VCC5V
RESET PB17

CS PA14

SCL PA13

RS PC31

SDA PA12

BEA Linux shell J7, fiiA\“fo-test™f5<, 2xtHBl RGB TR LI R =R, I F
Kl
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5.6 BB R mEixit

QT AILLHHT G SR ¥, Buildroot HLAIHEEHE QT FE, FINEEIFF RIS R
g,
Bl T —/MAT A “Hello World N FIFRFF,  HAEHAERZ MR _HIg1T
1 FUGBCE L QT 52 X 4
(o0 0ptioos |

[Filter | Kits
_ _Kits | Qt Versions = Compilers Debuggers 1 Qbs I CMake_
) Environment Name ~ qmake Location | Add..
. ~ Auto-detected -
B Text Editor QU 5.5.1in PATH (qt5) fusr/lib/x86_64-linux-gnu/qt5/bin/qmake Remove
. skt ~ Manual
¥. Fakevim Qt 5.15.2 (host] home/server/eedesign/2021/buildroot-ats1/output/host/bin/gmake
@ Help
{} C++
4 Qt Quick
/2 Build & Run
A Debugger
/" Designer
£ Analyzer
B Version Control
3 Devices Versionname: | Qt l3(;{QI::\:‘ersion} (host} |
[ Code pasting gmake location: /home/server/eedesign/2021/buildroot-at91/output/host/bin/gmake Browse...
[ Testing Qt version 5.15.2 for Embedded Linux Details =

</ Apply Xgancel| Jok |

1!’—|Lter Kits

Kits | Kits | Qt Versions -Cnmpiiers- _Dgl:_uyggg_rs | Qbs | Ci_\_d_a_ke
[J Environment Name Type Add -
B Text Editor : ;'\utcn;ietected | clone
M. Fakevim . I‘:!aﬁual | Remove
@l
{} c++ e

GCC-at91 GCC
-4 QtQuick
2 Build & Run
i Debugger
s

Designer

P Name: |GCC-at91
|E Analyzer il s

R — Compiler path: \/home/server/eedesign/2021/buildroot-at91/output/host/bin/arm-linux-g++ | | Browse...

Platform codegen flags:
Cd Devices g =

Platform linker flags:
B Code Pasting g

ABI arm-linux-generic-elf-32bit ~ | arm * |- linux ~ - generic ~ |-|elf = -| 32bit - |
1= Testing

Sapply | meancel |[ Jok |
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00 opeions |

:F’ilte.' | Kits
_ Kits | QtVersions  Compilers Debuggers = Qbs = CMake | )
[ Environment Name [ Add | =
B Text Editor - ait:;:ftected ~ Clone
¥ rokevim R
@ Help
11 & Name: a9l Ij@.
A QrQuick File system name: | |
7 Build & Run Device type: | Desktop v
# Debugger Device: |Local PC (default For Desktop) ~ | | Manage...
7/ Designer Sysroot: [ I[ Browsa.
|F Analyzer C  GCC-at91 =
Version Control Compller C++: | GCC-at91 = Bnages;
J Devices Environment: Mo changes to apply. VChangre...
[B Code Pasting Debugger: 3rsystem GDB at fusr/bin/gdb - 7Manage...
A Testing Qt version: Qt 5.15.2 (host) ~ || Manage... |
OF mksnec: | | -

-:;/)Apply | Xgancelr <ok

2) fAEH T

Choose a template:

Projects - < :
— E Qt Widgets Application Creates a project containing a single
main.cop file with a stub
Library implementation.
Qt Console Application

Other Project

Non-Qt Project

Import Project
: Files and Classes

Preselects a desktop Qt For building
the application if available.

Qt Quick Application - Empty
Supported Platforms:

g Qt Quick Application - Scroll

Qt Quick Application - Stack

oo

a“r Qt Quick Application - Swipe

o

| % cancel |
3) fE AR UL T A\ “hello world 15 )

main.cpp*

#include <QCoreApplication>

* qnt main(int argc, char #argv[])
a q
QCoreApplication alargc, argv);
Gl printf("helle world!in");

return a.exec();

4) ik
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untitled

5) FIH tftpd SCEAL LR A A ) QT S0 (b4l 2 untitle2) &%t Linux JFR R, %
A“tftp -g -r untitled2 192.168.100.200" %4, %iA“/untitled2”i21T IR {H:

titled2-at91-Debug

4 fHome build-untitled2-at91-Debug
® Recent %
fr Home ! = | |
main.o Makefile untitled2 .qmake.stash
[ Desktop

[ Documents

« Downloads

IR QT Bt L S A G I i, HFEAE R LR, I 2 BN A A

export QT QPA_PLATFORM=linuxfb:fb=linuxfb:fb=/dev/fb0:size=240x320:mmSize=240x320:offset=0x0:tty=/dev/tty 1
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