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11 FERAEH

SOMB8GOE — k4T AM335x IR A FUHAAL, "B R F B T 4 s Lo ER AR P 7 1
A& B, TP Z0O0F R EARIRE 6 A 11 (L 1 sl s RS485 % 1), 1 i
kAR CAN2.0 #2112 B T-JELURIM E | 2 % USB Host #i1 1 #% USB OTG. LCD fiili 5 57 -
TF REEE M. SCFF Linux-4.1 $#84F 248 BRHEILEIEH T FM. PDF JREE. S8
W#h. BSP JASEL. PR T RS, NIFEETRMEEH WIS, FikaIT A m e, 58
Bl A BRI AR G BT LIS . (A E Arskies . Tk Azhte. #5
At AHULFE A BT B AT ML 7 i DR b7l

1.2 TR

SOMBSBOE A i 5 36 T AM335x AL 5%, [FINT th R4 ik T s F o B T Al S5
BT, AR AT

1.2.1 BOiR

® [ {EiRfE: 0°C~70°C

® IRNEIRE: 20% ~90%, FEAEE
® YL f: 60mm x 27mm

® AL 3.3V

® 1GHz ARM Cortex™-A8 32-Bit RISC Microprocessor
B NEON™ SIMD Coprocessor
B 32KB/32KB of L1 Instruction/Data Cache with Single-Error Detection

(parity)
B 256KB of L2 Cache with Error Correcting Code (ECC)
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® SGX530 Graphics Engine

® Programmable Real-Time Unit Subsystem
e

® 8GByte eMMC

® 2*256MB DDR3 SDRAM
B EEZ NS HEORFS

®  H0.4mmiH]#E2*40-pinflF4t

® TFTLCD 155 (3(¥F24-bppIF1TRGBH: 1LCD)

® 2/%USB2.0 High-Speed OTGf5 5

® 6 UARTE S

® 1¥SPIf5S

® 27%10/100/1000Mbps LLKMMAC(EMAC), s & BE A Han A\ /0 H AL B

(MDIO)

® 1MCASPfE 5

® 8i%12bit ADCE: [

® 3PKICEL[ES

® 13£44:SDMMCIE S

® GPMCiE5

EE:
0 UART. lIC. SPI. CAN fF{E4r 5 IR, FEANEDUE S50 i TR 5 2
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\«@¢—VDD_DDR——
«@—VDD_ARM——  DC-DC POWER IN—
\<¢—VDD_IO——

- RESET IN >

DDR3L @ 16bit——Pp €8 CHANNELADCIN———
4 UART———— P

-« UBO————————— P
44— USsBl—— P
AM335X
- CAN P Connetor
- Mil >

€ MCASP———————————— P
¢ 12C/GPIO———————————— P>
eMMC | <@—MMCO 4bit—p» «—————————16bitLCD——
|¢———16bit GPMC———— P>

MMC1 4bit———P

SOM-860-E

1.2.2 §RIR

® T fFiEfE: 0°C~70°C

® IRIIRE: 20% ~ 90%, Rk

HUMR ~F: 95m x 95m
BN 12V
RIS O
® LCD/AZHIHME 1 (24 HERGB R ti¥itt, 50-pin FPCHEHEE)

o —MESUIASLL(3.5mmE i)

® —/NXUFETEF S 4% 11(3.5mmE A% 1)
BEfmEn

® %5-1~10/100/1000Mbps LA K b 1 (WIinCE 74X 545 — A EAUK R 1)

® —/~CAN 2.0# 1 F1—/"RS485%% (8 Pin A&l iy T-1EH:4%)

® —/NUSB 2.0 High-Speed OTG Ports with Integrated PHY (480Mbps , Mini
USB#: M)

® /NUSB 2.0 High-Speed HOST Ports with Integrated PHY (480Mbps,
USB-A#:11)
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o —NTFR#ZN (GEASD/MMCH#SE, 3.3ViEH)

o
m  UARTO, 34kRS232f1°F, DBOikH: 1
B UART2, 34:RS2321F, DB9¥if & [
B UART3, 3ZTTLHT, HAr5IH
B UART4, 3&TTLHF, HE4EFSIH
B UART5, 3Z&TTLHT, HAr5IH

® GPIO¥M

SONE: O R oA

o AHE NIt (MENU. BACK)

o Nk

o gy

o —AHUEIRAT

o FHAHFAET

SOM-860 . Lo

g-USB1 P USB2514 |«-USB 2t
HOST
2*Giga
AM335X som
ADUM120
-

e
e
DDR3L eMMC

SBC-860
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®2E Linux BERS

AT ARG TR ELA G 7 i BT ) DVD DBAE P Linux BF 5308, JF Ha g A Q
Linux REIT KRS WENFEF XIT R RGEH M. Dhaedlal. SRR IT AR L6455

SRR

EE:
AR Ubuntu Linux RGEAEIER S . WRER PC Mk 2% Linux R4, iHSE =T %
—223& Ubuntu Linux &80 %5

2.1 BRAERR

PR AL TP T Demo FEFr . MRS Linux SIS A T HSE, 1R i
PRIEHLAE ] SOMBBOE JT & BT HEAT Linux B AR SEIIT A -

211 HRARBEALE
Tl DUEL N ARAR T N 2, AR i B ) DVD-ROM Ak 2R 2 0 A% Fr A4S

& 241 P AR
eS| frE

T CD\Source\App\uart.tar.xz

CD\Source\linux-am335x.tar.xz

PEARRY CD\Image\rootfs.tar.xz

CD\Source\u-boot-am335x.tar.xz

TH CD\Tools

S CD\Image
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2.1.2 BSP #%fFE
TR SIS T BSP B LT B9 A A AR ST A s

® 2-2 BSPHMAENE

B & PRRDI =53 1 3
MMC/SD PR
SPt FAT SR
Bootloader MMC/SD FRALIED
u-boot FAT PR
NET SR
¥ FROM/CRAM/EXT4/FA
Kernel linux-4.1 T/NFS/JFFS2/UBIFSZEZ Fl | $RALIFHAY
R
Serial A w e FEALYRRY
RTC T - s} 4 X 51 FEALYRRY
NET 10/100M/1000M L) A Bz | FePEURED
CAN CAN = £ DK 5] JRALERY
SPI SPIIRZY FRALERY
12C 12C R3] PR
LCD TFT LCD 3Kz PRALIED
Touch Screen 4 LR Al 57 ) B IR B SRR
ADC 4 H @ ADCIHIE PRALIED
Pevice Driver MMC/SD MMC/SD il #% I ) PR
USB OTG USB OTGHK3) PR ALY
Audio 7R YR B (LR R ) PRty
Keypad GPIO# #i 1k 5 FEALVEY
LED F1 7 LEDXT 3 5) PR
UVC Camera USBHR {4 Sk 8K 5) FRALIRD
VGA VGAB000-AfS HL 8k ) PO
WIFI USB WIFIf 8Kz FEALIRD
Bluetooth USBI# F 5 HL 0K ) FRHRIY
Ramdisk BusyBox KIS 2% FRAEMLE
Rootfs Debian 8 KSR, AN 5L RS LTS
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2.2 AR Linux FI4H %

SOMS8G0E i) BRilfE eMMC W5 N T i Linux-4.1 #E RS, SCFF 4.3 ~Fdd 5. %
RE AR A EFE SPL (MLO). u-boot. kernel. ramdisk fl rootfs TN #84%3. LA R AN

ARG st Kl

SPL u-boot kernel ramdisk rootfs
B 2-2 i AALinux RS 451

1) SPLZ—%5| 3, #% EHjEHCPUNEIROM H 3)# U 3| N RAM I HUAT «
FEAEH WT4a1CPU,  #% Nlu-boot | N /7, JR )5 1E#2 AL 45 u-boot;

2) u-boot® 5| TR, EEMTHM AT, REEMGER. 5 FNIZE
Lhe;

3) kernelffiHLinux 4.1 W%, H4ESOMBSGOE i {1 5E il IR B 27 ;

4) ramdisk¥fbusybox£ %, HT XRG4

5) rootfs K I L RGEXT4 %\ ffjarm Debian8.

2.3 FRAE#EE

FH {8 ) SOMS860E HE4T T K 2 1, A Zi5e45 2 Linux 52 X T RIS, 23
Mif Linux &%t. FIELA Ubuntu #7E K806, MR @8 X R,

Bz n) Ubuntu R GEEE BURKRIAT T 18 2 22 ZHF TR, BUERE N RAGERAE I
AEAT

sudo apt-get update; sudo apt-get install -y xz-utils ncurses-dev autoconf libt
ool automake texinfo bison flex libc6:i386 libncurses5:i386 libstdc++6:i386

o g

L FFAELHEM E TS o7, DAfs BT SEBRM®.
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231 TXmFELARRE

W 7= S B AT I 6 BN PC I 80K 2 25, Ubuntu£s H 3 3 #2513 /media/cdrom H
KN, SRJEEUbuntu ) 2830 B H o AT BUR 67 4 2k /media/cdrom/Tools H 3¢ R 1958 X 4
L EMEFISHOMEH % T;

. mkdir $HOME/tools
. cd /media/cdrom/Tools

. tar -xvf gcc-linaro-arm-linux-gnueabihf-4.9-2014.09_linux.tar.xz -C $HOME/tools
2.3.2 HhnFREE

AT LT i 2 A 2 1l 22 28 1) T HL 8 o 81 i o P 58 A v
. export PATH=$HOME/tools/gcc-linaro-arm-linux-gnueabihf-4.9-2014.09_linux/bin:
$HOME/tools:$PATH
. export ARCH=arm

. export CROSS_COMPILE=arm-linux-

HE:

T R] LUK VR 3R 52 A B 1) i 2 R B R - B 3R IR bashre SCfFAT,  DUELE RS 3 B 3 i in#F 58

ot

E

£ i#id echo $PATH iy 4 Al A H B4

2.4 HEZIRIHY
Linux SEARTSTT A7 B 606 9N, I 2 T L, FLA v T

2.4.1 W=t IRBIEAR

ARG AR FIIERS AL T Y65 1 linux/source H 3% R, P EHEHAT A R i 7 240
‘BAEE 2 Ubuntu £R%:
«  mkdir $HOME/work
. cd $HOME/work

U tar -xvf /media/cdrom/Source/u-boot-am335x.tar.xz

HIRZ AR © T
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U tar -xvf /media/cdrom/Source/linux-am335x.tar.xz
. mkdir rootfs

. sudo tar -xvf /media/cdrom/Image/rootfs.tar.xz -C rootfs

PATE UL FEERS, 24T H & F 44 H u-boot-am335x. linux-am335x #1 rootfs H 3% .

HE:
VRRSSCAFIE A EE R R B A AL B, DA BRIt

HIRZ AR © T
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2.4.2 FM% T ERPIFERG

B BLEE ubuntu 2248 T R 2% TR T 8)ihy -

1) 8 LT &SRB H YA AT AR S5 Bk
. $ cd ~

. $ svn co svn://47.107.111.205/TI/SOM860E

T F 2 FEE R 4 guest

2.5 mik

1) %R s
SOMB860E 3 #f MMC/SD 535 eMMC JE3)), 15 A %4 SOM8BOE Jikii -1 JP5
Bhek, REstikd eMMC R, WRME R JPS BhLk, RLifistikds SD 3.
ISR SRS AR SO 0 A T i
. cd u-boot-am335x
. make distclean

. make am335x_som860e_defconfig

. make
PATSE A E3RAE I, S0 H SR 24T/ 200 8 SRS & MLO 1 u-boot.img.
2) wWIFENZ
X ¥ Linux &%t, fE Ubuntu Z3m4m AU fir 2>

+  cd linux-am335x

+  make distclean

. make am335x_som860e_defconfig

. make zlmage am335x-som860e.dtb

AT 7€ LU E#1E 5, arch/arm/boot H 5 F & 4= s KA1 7 E 1) zImage 31+,

arch/arm/boot/dts T ‘£ ik am335x-som860e.dtb .

HIRZ AR © T
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2.6 RGEH]

Linux WIZ AR 2 WAZEC BRI, FI T AAEBR A B A0 LAl b, 38 n sl s g sl A —
SN RZRAE, LSS A RO . T 2] U R GE I — R .

2.6.1 U-Boot LOGO #i|{E

A Photoshop il {81 22 15 B il {F u-boot LOGO HJEA D JRFN L A5
o K
(=@ X
&FR(W): | LOGO | | B l
MR (p): | & o | S J
ST [ #iime(s).. |
BEE(W): 480 o= ¥ B 57
EE(H): [ 272 I
: — — [ Device Central(E)... |
SYER): | 72 | exms v
m#mﬂm: (Reegie  v|[sfr v
HEMEC: i_i{% vi AT e
¥) =l 382.5K

\

B 2-3 RGBHitt-8 fir
o [RFEIE, 474 logo.bmp, i HXFIHAE:
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FNP Options @

It [ s |

@' Windows :

O 05,z [ HET% ]
FE

Omﬁ

24 fy

@8 i

ClEmsETrE T

B 2-4 {R17) 32 frfutg X

2.6.2 HAAKEEIRS

) AR R A P R A BRI B S
linux-am335x/arch/arm/configs/am335x_som860e_defconfig
PAT LT i RN R GEHC B 2

. cd linux-am335x

. make am335x_som860e_defconfig

. make menuconfig

EE:

i\ make menuconfig £t 4, Ubuntu R4 2 7 % 23 ncurse, ncurses 22/ EIEE, H

T kernel ] make menuconfig, KM% 4.
sudo apt-get install ncurses-dev.

2.6.3 HERE

HENTC B S fE AR ) R T 5 2, R LA usb gadget #5541, USB Srial Device iy

1
HE B S

HIRZ AR ©
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-> Device Drivers
-> USB support
-> USB Gadget Support

-> USB Gadget Drivers

Adge L]

Arrow keys navigate the menu. <Enter> selects submenus ---» (or empty X
submenus ----). Highlighted letters are hotkeys. Pressing <Y> d
includes, «<M» excludes, <M> modularizes features. Press <Escax<Esc» to ¥
exit, <?= for Help, </= for Search. Legend: [*] built-in [ ] excluded x
lgogoogoggggagaoggggqagaogaggaooogqoagqoaqaqaagqagaqagqaagogaggaggoaaoqaaaaan (
X --- USB Gadget Support |
X L1 Debugging messages (DEVELOPMENT) \
b4 | Debugging information files (DEVELOPMENT) d
X [*] Debugging information files 1n debugfs (DEVELOPMENT) g
b4 (2 Maximum VBUS Power usage (2-500 mA) |
b4 (2 Mumber of storage pipeline buffers d
b4 USE Peripheral Controller ---= d
b4 USE Gadget Drivers (
X (]
X (]
X (]
b4 (]
X q
N (]
b4 (]
b4 (]
X (]
x q
m (]
u

< Exit = < Help = < Sawve = < Load =

FICIICH fatulplulalatalst R Bl P M U A A B R M o M s A U A B B i M i A R M M P U el |

B 2-5 USB Gadget Driver Configuration
i  “USB Gadget Drivers (Serial Gadget:----)” Jy<*>, SR/FiRHIFIREACE

2.6.4 wFENZ

TEIAT BLTR fir 2 BRI A% -
. make am335x-som860e.dtb zlmage

PATTELL FEEAESS, H SN A OB N A% 4 arch/arm/boot/zlmage %1% ARM 4R
F.

2.6.5 IKzh

HEF: miniUSB i 1A PC 1) USB 4 1, 5 & & B ol 7R K I Gadget Serial v2.4
B % . 250K E) linux-cdc-acm.inf [Win7 R4 A 2h#% R IR 55 4% h 1 SRS FL 7 91 E 30
ZH]

linux-cdc-acm.inf B I #% S : linux-am335x/Documentation/usb/linux-cdc-ac

HIRZ AR © T
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= | F(E HE & kS

4= PC-01726
> g IDE ATAJATAPI =518
> ¥ Jungo Connectivity
p 0 nEs
= HEEEREE
4 T3 &[0 (COM 0 LPT)
P .1;7 Gadget Serial (COM4T) |

*» . HE

& 2-6 Gadget SerialJX#) %25 58 ik
PC LizfTH O T A, EHFEREMMNIE IS (AKHLEKN COM4AT); ARM R _E3H4T
MR FR S, X B ER 1 9/devittyGS0, Bl ] & 31X Yt A 1 Hdis o

2.7 WINHH

2.7.1 BSP KA RINIRIG 1

£ 2-3 W)k

£S5 KK BiH IRF IR AT
MMC/SD drivers/mmc/omap_hsmmc.c
SPL
FAT fs/
Bootloader MMC/SD drivers/mmc/omap_hsmmc.c
u-boot FAT fs/
NET drivers/net/cpsw.c
S FROM/CRAM/EXT4/
fs/
3y Linux-4.1 FAT/NFS/JFFS2/UBIFS
EEZUREIFIN

HIRZ AR © T
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Serial RS drivers/tty/serial/8250/8250_omap.c
RTC T - B} 4 % 58 drivers/rtc/rtc-omap.c

NET ;ﬂg QJOOM” 000M K drivers/net/ethernet/ti/ti_cpsw.c

CAN CAN i 25 1 2 Srivers/net/can/c_can/c_can_platform.
SPI SPI KXzl drivers/spi/spi-omap2-mcspi.c

LCD TETLCD Kz drivers/gpu/drm/tilcdc/tilcdc_drv.c

drivers/video/of_display_timing.c

Touch Screen

4 Lt P R B3N

drivers/input/touchscreen/ti_tscadc.c

B

ADC 4 B EIHADCIHIE driversfiio/adc/ti_am335x_adc.c
MMC/SD MMC/SD¥z il 25 IR 5l drivers/mmc/host/omap_hsmmec.c
UsB USB# il #3 Ik 3 drivers/usb/musb/musb_am335x.c
Audio FRIREN(LEFE) | sound/soc/codecs/sgti5000.c
Keypad GPIO# £ k3] drivers/input/keyboard/gpio_keys.c
LED F 7 LEDX] 38 5) drivers/leds/leds-gpio.c
UVC Camera | USBH#H1%:kUKz) drivers/media/usb/uvc
VGA VGAB8000-AfREL IR Z)) drivers/video/of display_timing.c
WIFI USB WIFItR I 5) drivers/net/wireless/rt2x00
Bluetooth USBWE  fH B ) drivers/bluetooth/btusb.c

HIRZ AR ©
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2.7.2 sD/MMC

App, System call User

Kernel (Generic disk handler, File system)

A A :

BUFFER_CACH
4 Kernel

A 4 A 4

MMC_QUEUE

MMC/SD CORE

\ 4

MMC_BLOCK

A

y

MMC/SD CONTROLLER DRIVER

HARDWARE(MMC/SD/SDIO CONTROLLER) Hardware

& 2-7 Modular structure for SD/MMC

Linux ' SD/MMC k£ 3xzh 3 %4 & SD/MMC core.mmc_block.mmc_queue.SD/MMC

driver P4 K54

1) SD/MMC core SZH SD/IMMC KH#4E i 5 458 76 56 A% O AR RS
2) mmc_block 523l SD/MMC A JyHe 5 485 F i (1 B Bh 45 44

3) mmc_queue SEHLIE R A G H)E L

4) SD/MMC driver 3L ELAA 42 1] 28 9K 51

B 22

linux-am335x/drivers/mmc/

linux-am335x/drivers/mmc/host/omap_hsmmc.c

HIRZ AR ©
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2.7.3 LCDC

AM335x T [1] LCD #%fil# (LCDC) & OMAP-L138 SoC # LCDC S #iiA, 5
OMAP-L138 L HA I R A

1) T E AR a7 A s R AN A Y

2) o EEEREE W] SCRF 20482048

3) ®BER 24 AU TFT JGMAc &

(At Linux LCD 33w H T- LCD_VERSION2 GRS 1y edeidt . il i PID 2547 4% 1] LA
farill 2] LCDC R A< 1 58 3t o

WIS M-

linux-am335x/drivers/video/

linux-am335x/drivers/gpu/drm/tilcdc/tilcdc_panel.c

linux-am335x/drivers/video/of _display_timing.c

HIRZ AR © T
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2.7.4 Audio In/Out

Native ALSA application

A 4

ALSA LIBRARY

User

______________________________ i

ALSA KERNEL API
PCM CONTROL
A
ALSA SOC CORE
A A A
VL v v
CODEC MACHINE PLATFORM
DRIVER DRIVER DRIVER
A v
HARDWARE

Kernel

Hardware

K& 2-8 Modular structure for Audio

ASoC R N E AR GEHEA N HILLT =50

1) YRfRTS s IRE) : Y e hD 28 XAl 2 — A7 & J6 5%, fL3E audio controls, audio interface

capabilities, codec dapm definition and codec 10 functions;

2) “FEIRH). T AR 6 M %1 audio dma engine and audio interface drivers
(e.g. 12S, AC97, PCM);

3) Machine 3zl: Machine 25/ % P 4T {7 machine #H%[1) controls and audio events

i.e. turning on an amp at start of playback;

WENSE M-

linux-am335x/sound/soc/

linux-am335x/sound/soc/davinci/davinci-evm.c

HIRZ AR ©
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linux-am335x/sound/soc/codecs/sgti5000.c

2.8 WHHAK

2.8.1 GPIO_keys Iz}

1) B EX

linux-am335x/arch/arm/boot/dts/am335x-som860e.dts

fic & gpio0.20 A’menu”, iR [EIE(E"KEY _F1”, {KH - Fffik; gpio2.1 Aback &,
IR EEE"KEY_ESC”, K H- Pl

gpio_keys {

compatible = "gpio-keys";

pinctrl-names = "default";

pinctrl-0 = <&button_pins>;

key@O0 {
label = "MENU";
linux,code = <KEY_F1>;
gpios = <&gpio0 20 GPIO_ACTIVE_LOW>;
gpio-key,wakeup;

key@1 {
label = "BACK";
linux,code = <KEY_ESC>;
gpios = <&gpio2 1 GPIO_ACTIVE_LOW>;
gpio-key,wakeup;

2) GPIO pinmux i &

7E 3 linux-am335x/arch/arm/boot/dts/am335x-som860e.dts

FECE GPI100.20 1 GP102.1 iy MODE7(gpio #3(). AM33XX_PIN_INPUT (i & i
A
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button_pins: pinmux_button_pins {
pinctrl-single,pins = <
0x1B4 (PIN_INPUT_PULLUP | MUX_MODE7) /* xdma_event_intr1.gpi
00_20 */
0x08C (PIN_INPUT_PULLUP | MUX_MODE7) /* gpmc_clk.gpio2_1 */

3) Wahikit
linux-am335x/drivers/input/keyboard/gpio_keys.c

a) i platform_driver_register {%/if gpio_keys 4Kz}

static struct platform_driver gpio_keys_device_driver = {

.probe = gpio_keys_probe,
.remove = gpio_keys_remove,
.driver ={

.name = "gpio-keys",

.pm = &gpio_keys_pm_ops,

.of_match_table = gpio_keys_of match,

static int __init gpio_keys_init(void)

{

return platform_driver_register(&gpio_keys_device_driver);

static void __exit gpio_keys_exit(void)

{

platform_driver_unregister(&gpio_keys_device_driver);

late_initcall(gpio_keys_init);

module_exit(gpio_keys_exit);

MODULE_LICENSE("GPL");

MODULE_AUTHOR("Phil Blundell <pb@handhelds.org>");
MODULE_DESCRIPTION("Keyboard driver for GPIOs");
MODULE_ALIAS("platform:gpio-keys");

b) fH input_register_device ¥/} input ZX3))
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static int __devinit gpio_keys_probe(struct platform_device *pdev)
{
if (!pdata) {
pdata = gpio_keys_get_devtree_pdata(dev);
if (IS_ERR(pdata))
return PTR_ERR(pdata);
}
input = devm_input_allocate_device(dev);
for (i = 0; i < pdata->nbuttons; i++) {
const struct gpio_keys_button *button = &pdata->buttonsi];
struct gpio_button_data *bdata = &ddata->datali];
error = gpio_keys_setup_key(pdev, input, bdata, button);
error = gpio_keys_setup_key(pdev, bdata, button);
if (error)
return error,
if (button->wakeup)
wakeup = 1;
}
error = sysfs_create_group(&pdev->dev.kobj, &gpio_keys_attr_group);
if (error) {
dev_err(dev, "Unable to export keys/switches, error: %d\n",
error);
goto fail2;
}
error = input_register_device(input);
if (error) {
dev_err(dev, "Unable to register input device, error: %d\n",
error);
goto err_remove_group;
}
c) Hii¥ gpio, & gpio A%, TEM gpio 1k
static int gpio_keys_setup_key(struct platform_device *pdeyv,
struct input_dev *input,
struct gpio_button_data *bdata,
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const struct gpio_keys_button *button)

const char *desc = button->desc ? button->desc : "gpio_keys";
struct device *dev = &pdev->dey;

irg_handler_t isr;

unsigned long irgflags;

intirq;

int error;

bdata->input = input;
bdata->button = button;

spin_lock_init(&bdata->lock);

if (gpio_is_valid(button->gpio)) {

error = devm_gpio_request_one(&pdev->dev, button->gpio,
GPIOF_IN, desc);
if (error < 0) {
dev_err(dev, "Failed to request GPIO %d, error %d\n",
button->gpio, error);

return error;

if (button->debounce_interval) {
error = gpio_set_debounce(button->gpio,
button->debounce_interval * 1000);
[* use timer if gpiolib doesn't provide debounce */
if (error < 0)
bdata->software_debounce =

button->debounce_interval;

if (button->irq) {
bdata->irq = button->irq;
}else {
irg = gpio_to_irq(button->gpio);
if (irg < 0) {
error = irq;
dev_err(dey,
"Unable to get irq number for GPIO %d, error %d\n",
button->gpio, error);

return error;

24
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}
bdata->irq = irq;

INIT_DELAYED_WORK(&bdata->work, gpio_keys_gpio_work_func);

isr = gpio_keys_gpio_isr;

irgflags = IRQF_TRIGGER_RISING | IRQF_TRIGGER_FALLING;

}else {
if (!button->irq) {
dev_err(dev, "No IRQ specified\n");
return -EINVAL;
}

bdata->irq = button->irq;

if (button->type && button->type |= EV_KEY) {
dev_err(dev, "Only EV_KEY allowed for IRQ buttons.\n");
return -EINVAL;

bdata->release_delay = button->debounce_interval;
setup_timer(&bdata->release_timer,

gpio_keys_irq_timer, (unsigned long)bdata);

isr = gpio_keys_irg_isr;

irgflags = 0;

input_set_capability(input, button->type ?: EV_KEY, button->code);

/
* Install custom action to cancel release timer and
* workqueue item.
*/
error = devm_add_action(&pdev->dev, gpio_keys_quiesce_key, bdata);
if (error) {
dev_err(&pdev->deyv,
"failed to register quiesce action, error: %d\n",
error);

return error;

HIRZ AR ©

T



HIRZA A

26

/
* If platform has specified that the button can be disabled,
* we don't want it to share the interrupt line.

*/
if (Ibutton->can_disable)

irgflags |= IRQF_SHARED;

error = devm_request_any_context_irq(&pdev->dev, bdata->irq,
isr, irgflags, desc, bdata);
if (error < 0) {
dev_err(dev, "Unable to claim irq %d; error %d\n",
bdata->irq, error);

return error;

}
return O;
}
d) kbR

RS, A, TR

static irgreturn_t gpio_keys_gpio_isr(int irg, void *dev_id)

{
mod_delayed_work(system_wq,
&bdata->work,
msecs_to_jiffies(bdata->software_debounce));
}

static void gpio_keys_gpio_work_func(struct work_struct *work)

{
gpio_keys_gpio_report_event(bdata);
}
static void gpio_keys_gpio_report_event(struct gpio_button_data *bdata)
{

const struct gpio_keys_button *button = bdata->button;
struct input_dev *input = bdata->input;
unsigned int type = button->type ?: EV_KEY;

int state = (gpio_get_value_cansleep(button->gpio) ? 1 : 0) A button->active_low;
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if (type == EV_ABS) {
if (state)
input_event(input, type, button->code, button->value);
}else {
input_event(input, type, button->code, !!state);
}

input_sync(input);

2.8.2 GPIO_leds I3}

1) BEEEX
linux-am335x/arch/arm/boot/dts/am335x-som860e.dts

lii & GPIO2.5 K “sys” (RGULET) N FE L.

leds {

compatible = "gpio-leds";
pinctrl-names = "default", "sleep";
pinctrl-0 = <&user_leds_default>;

pinctrl-1 = <&user_leds_sleep>;

led@0 {
label = "sys";
gpios = <&gpio2 5 GPIO_ACTIVE_HIGH>;
linux,default-trigger = "heartbeat";

default-state = "off";

h
2) GPIO pinmux A &

linux-am335x/arch/arm/boot/dts/am335x-som860e.dts

fit & GPIO2.5 ; MODE7(gpio #{). AM33XX_PIN_OUTPUT (it & #i)

user_leds_default: pinmux_user_leds_default {
pinctrl-single,pins = <
[* leds */
0x09c (PIN_OUTPUT_PULLUP | MUX_MODE7) /*
gpmc_beOn_cle.gpio2_5 */
h

3) Wahixit
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linux-am335x/drivers/leds/leds-gpio.c

a) M platform_driver_register yE: it gpio_leds Xz

static struct platform_driver gpio_led_driver = {

.probe = gpio_led_probe,
.remove = gpio_led_remove,
.driver ={

.name = "leds-gpio",

.of_match_table = of_gpio_leds_match,

.pm = &gpio_led_pm_ops,

module_platform_driver(gpio_led_driver);

MODULE_AUTHOR("Raphael Assenat <raph@8d.com>, Trent Piepho
<tpiepho@freescale.com>");

MODULE_DESCRIPTION("GPIO LED driver");

MODULE_LICENSE("GPL");

MODULE_ALIAS("platform:leds-gpio");

b) Hii#& gpio, HF led_classdev_register 3/l led_classdev ZXz)

static int gpio_led_probe(struct platform_device *pdev)

{

if (pdata && pdata->num_leds) {
priv = devm_kzalloc(&pdev->deyv,
sizeof_gpio_leds_priv(pdata->num_leds),
GFP_KERNEL);
if (priv)
return -ENOMEM;

priv->num_leds = pdata->num_leds;
for (i = 0; i < priv->num_leds; i++) {
ret = create_gpio_led(&pdata->leds]i],
&priv->ledsii],
&pdev->dev, pdata->gpio_blink_set);
if (ret < 0) {
/* On failure: unwind the led creations */
for (i=i-1;i>=0;i-)
delete_gpio_led(&priv->leds]i]);

return ret;

HIRZ AR © T



HIRZA A

29

}

}else {
priv = gpio_leds_create(pdev);
if (IS_ERR(priv))
return PTR_ERR(priv);

platform_set_drvdata(pdeyv, priv);

return O;

static int create_gpio_led(const struct gpio_led *template,

struct gpio_led_data *led_dat, struct device *parent,

int (*blink_set)(struct gpio_desc *, int, unsigned long *,

unsigned long *))

{
ret = devm_gpio_request_one(parent, template->gpio, flags, template->name);
ret = gpiod_direction_output(led_dat->gpiod, state);
return led_classdev_register(parent, &led_dat->cdev);

}

c) Hi/ilidiinl/sysiclass/leds/xxx/brightness 1, i gpio_led_set i

K, & led STHIRES

static void gpio_led_set(struct led_classdev *led_cdeyv,

enum led_brightness value)

gpiod_set_value(led_dat->gpiod, level);

29 REEH
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291 TF RARGBBREH

1) TF Rk
1514 F HP_USB Disk Storage Format Tool 2.0.6 ¥4 TF .

FRELHF: CD\Tools\SDFormatter HP.zip.
a) & TF R4 PC HLik k&

b) #7JF HP USB Disk Storage Format Tool, H IR /RUIT:

HP U558 Disk 5torage Format Tool, V... @

Device

|Generic USE S0 Reader 1.00 (1303 MB] (F:4] |

File sugtem

|FaT 32 |

Yolume label
|LABELT

i~ Format ophions

...............................

it Lo
[ Create aD05 startup dizk
By
l"_" i

| y

Start | Clogze

K 2-9 HP Format Tool
c) &R FAT32 “ Z4iHE
d) )f_:—';l_t':_i‘n Startn

e) FEfpfLEm, /7 OK” .
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EE:
1 F AR A1) HP USB Disk Storage Format Tool #4304k TF K, mRg<HIAEEM TF £ 301
L

ffiFl HP USB Disk Storage Format Tool #% 34k TF REEEER TF 72K 1 X

2) BAREH
¥ CDllmage H 3% FIIFTA S LS TF < b, 4 TF RIEEART, FiHEbkk JPS,
EHED, #BHEREERWT:

ER:

ERIA 800x600 LCD 7% o WnAE i B HoAth (1 32 7R 158 4%, 78 )8 shi ik N u-boot 1% & &7 77 3, i\ boot
e EBRIA] . Bon T R E TE1ES % [2.10 BamialEl E 1

00 A2 WkER IR AR _E A JP5 51, i SOM8GOE M TF K /E3hF+4k.

U-Boot SPL 2015.07-g4e2a180 (Jul 11 2019 - 15:17:51)

reading args

spl_load_image_fat os: error reading image args, err - -1

reading u-boot.img

reading u-boot.img

U-Boot 2015.07-g4e2a180 (Jul 11 2019 - 15:17:51 +0800)
Watchdog enabled

12C:  ready

DRAM: 512 MiB

NAND: 0 MiB

MMC: OMAP SD/MMC: 0, OMAP SD/MMC: 1

reading uboot.env

** Unable to read "uboot.env" from mmc0:1 **

Using default environment

reading logo.bmp

FAT: Misaligned buffer address (8000a002)

Net:  <ethaddr> not set. Validating first E-fuse MAC

cpsw, usb_ether

Hit any key to stop autoboot: 1

switch to partitions #0, OK

mmc1 is current device

SD/MMC found on device 1

reading boot.scr
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** Unable to read file boot.scr **
reading UEnv.ixt
300 bytes read in 5 ms (58.6 KiB/s)
Loaded env from uEnv.txt
Importing environment from mmc1 ...
Running uenvemd ...
reading /am335x-som860e.dtb
38105 bytes read in 13 ms (2.8 MiB/s)
reading /zlmage
4111720 bytes read in 326 ms (12 MiB/s)
reading ramdisk.img
14143658 bytes read in 1100 ms (12.3 MiB/s)
Booting from ramdisk ...
Kernel image @ 0x82000000 [ 0x000000 - 0x3ebd68 ]
## Loading init Ramdisk from Legacy Image at 88080000 ...
Image Name:
Created: 2019-06-13  6:38:03 UTC
Image Type: ARM Linux RAMDisk Image (gzip compressed)
Data Size: 14143594 Bytes = 13.5 MiB
Load Address: 81600000
Entry Point: 81600000
Verifying Checksum ... OK
## Flattened Device Tree blob at 88000000
Booting using the fdt blob at 0x88000000
Loading Ramdisk to 8282000, end 8ffff06a ... OK
Loading Device Tree to 8f275000, end 8f2814d8 ... OK
Starting kernel ...
[ 0.000000] Booting Linux on physical CPU 0x0
[ 0.000000] Initializing cgroup subsys cpuset
[ 0.000000] Initializing cgroup subsys cpu
[ 0.000000] Initializing cgroup subsys cpuacct
[ 0.000000] Linux version 4.1.6 (chengpg@Ubuntu18) (gcc version 4.9.2 20140904
(prerelease) (crosstool-NG linaro-1.13.1-4.9-2014.09 - Linaro GCC 4.9-2014.09) ) #1
PREEMPT Thu Jul 11 15:20:30 CST 2019
[ 0.000000] CPU: ARMv7 Processor [413fc082] revision 2 (ARMv7), cr=10c5387d
[ 0.000000] CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache
[ 0.000000] Machine model: TI AM335x SOM860E
[ 0.000000] cma: Reserved 24 MiB at 0x9e800000
[ 0.000000] Memory policy: Data cache writeback
[ 0.000000] CPU: All CPU(s) started in SVC mode.
[ 0.000000] AM335X ES2.1 (sgx neon )
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2.709173] RAMDISK: gzip image found at block 0
5.827792] EXT4-fs (ram0): mounting ext2 file system using the ext4 subsystem
5.837166] EXT4-fs (ram0): mounted filesystem without journal. Opts: (null)

[
[
[
[ 5.844376] VFS: Mounted root (ext2 filesystem) on device 1:0.
[ 5.851233] devtmpfs: mounted

[ 5.855765] Freeing unused kernel memory: 740K (c0a59000 - cOb12000)

[ 5.911728] EXT4-fs (ram0): re-mounted. Opts: (null)

Starting logging: OK

Populating /dev using udev: [ 6.106777] udevd[97]: starting version 2.1.1

[ 6.121516] random: udevd urandom read with 18 bits of entropy available

[ 7.269066] FAT-fs (mmcblkOp1): Volume was not properly unmounted. Some data may
be corrupt. Please run fsck.

[ 7.370398] FAT-fs (mmcblk1p1): Volume was not properly unmounted. Some data may
be corrupt. Please run fsck.

done

Starting watchdog...

Initializing random number generator... done.

Starting system message bus: done

Starting network...

[ 8.080994] net ethO: initializing cpsw version 1.12 (0)

[ 8.167483] net eth0: phy found : id is : 0x4dd072

ssh-keygen: generating new host keys: ED25519

Starting sshd: OK

g A Ros EIRER, MR CZLMIIM TF K230 Linux :24t.

2.9.2 eMMC EH/IKE

eMMC Je L% 1) 58 7 B4 B T ramdisk SR, i eMMC 215 B 23 R4,
#aT LA F ramdisk & G5t H R R4

1)

2)

e

a) /i HP.USB Disk Storage Format Tool 2.0.6 ¥ TF E#% 34k N FAT 5¢ FAT32

PELT P

b) % Jt # ® 1 MLO, u-boot.img, am335x-som860e.dtb, zlmage ,

ramdisk.img, rootfs.tar.xz, logo.bomp, uEnv.txt, uEnv_eMMC.txt B 1% 3

P35 D2 TF R
BB

a) KA RGMARE) TF RN ARM #i, FlBkZkiEREsE JPS 51, s 3),
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AFiE N u-boot #7447 .

U-Boot SPL 2015.07-gba89fddf4-dirty (Apr 09 2019 - 14:04:26)

reading args

spl_load_image_fat_os: error reading image args, err - -1

reading u-boot.img

reading u-boot.img

U-Boot 2015.07-gba89fddf4-dirty (Apr 09 2019 - 14:04:26 +0800)
Watchdog enabled

12C:  ready

DRAM: 512 MiB

NAND: 0 MiB

MMC: OMAP SD/MMC: 0, OMAP SD/MMC: 1

** No partition table - mmc 0 **

Using default environment

reading logo.bmp

FAT: Misaligned buffer address (8000a002)

Net:  <ethaddr> not set. Validating first E-fuse MAC

cpsw, usb_ether

Hit any key to stop autoboot: 1

switch to partitions #0, OK

mmc1 is current device

SD/MMC found on device 1

reading boot.scr

** Unable to read file boot.scr **

reading UEnv.txt

300 bytes read in 4 ms (73.2 KiB/s)

Loaded env from uEnv.txt

Importing environment from mmc1 ...

Running uenvemd ...

reading /am335x-som860e.dtb

37689 bytes read in 11 ms (3.3 MiB/s)

reading /zlmage

4048952 bytes read in 318 ms (12.1 MiB/s)

reading ramdisk.img

14143658 bytes read in 1101 ms (12.3 MiB/s)

Booting from ramdisk ...

Kernel image @ 0x82000000 [ 0x000000 - 0x3dc838 |

## Loading init Ramdisk from Legacy Image at 88080000 ...
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Starting logging: OK

Populating /dev using udev: [ 6.061087] udevd[96]: starting version 2.1.1
[ 6.067224] random: udevd urandom read with 27 bits of entropy available
done

Starting watchdog...

Initializing random number generator... done.

Starting system message bus: done

Starting network...

[ 7.910771] net ethO: initializing cpsw version 1.12 (0)

[ 7.997811] net ethO: phy found : id is : 0x4dd072

ssh-keygen: generating new host keys: ED25519

Starting sshd: OK

running system update...

UPDATE FLAG : TRUE

MMC UPDATE============

Warning: disk /dev/mmcblk0 will be formatted !

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): [ 13.017622] cfg80211: Exceeded CRDA call max
attempts. Not calling CRDA

done

Writing superblocks and filesystem accounting information: done

[ 21.038910] EXT4-fs (mmcblkOp2): mounted filesystem with ordered data mode. Opts:
(null)
Info: Copy /media/mmcblk1p1/MLO to /tmp/p1
Info: Copy /media/mmcblk1p1/u-boot.img to /tmp/p1
Info: Copy /media/mmcblk1p1/logo.bmp to /tmp/p1
Info: Copy /media/mmcblk1p1/uEnv_eMMC.txt to /tmp/p1/uEnv.ixt
Info: Copy /media/mmcblk1p1/am335x-som860e.dtb to /tmp/p1
Info: Copy /media/mmcblk1p1/zimage to /tmp/p1
Thu Jun 13 14:56:00 UTC 2019
Info: Copy /media/mmcblk1p1/rootfs.tar.xz to /tmp/p2
/media/mmcblk1p1/rootfs.tar.xz (1/1)
100 % 46.9 MiB/ 157.9 MiB = 0.297 2.2 MiB/s 1:13
UPDATE : COMPLETED

TEHOL RTINS . LED RIS N R
BB RE e . LED R0 BEINAR; g gengny;

HAARE RS TEH
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ettt TF 01 IP5 _ERUBKARIE, EJHTF R, BT AL eMMC JH ) Linux 4.
3) Uboot Z#(i5 &

WRAZ BRIy 800x600 Sz, U AR A HA o ke 4, FH P A6 Z5URRAHE P 18 P ) S s
BH B UBOOT 24, AWJENZ% [2.10 Bt E ).

210 EREREE

ARG R 2R A, P AE A B R 2h 2 80 5 R BEAN [ R s iy AR
Ko THMIA R R AU ERT BT E

EE:
O AR 9.7 ~FHEESE!

1) 4w u-boot JEFL 1t include/configs/am335x_evm.h:

#if defined(CONFIG_BOARD_SOMS860E)
# define LCDMODE "dispmode=800x600\0"

THARIE T LCD 7h Mk 3K SN 28, H S RF 480272, 640x480. 800x480.
800x600 #1 1024x768;

2) %% u-boot ERCHTIRR, FEHH] ARM AR RIAT,

2.11 WA FNE
AN SOMBBOE |- )% % 7€ Debian &% T H#EATM it
2.11.1 LED JUik

Ttk _E ) D35 9 RGBT .
PN B A A2 R 20 24 i P AT
1) EH RGBT
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. root@arm:~# echo none > /sys/class/leds/sys/trigger

. root@arm:~# echo 1 > /sys/class/leds/sys/brightness

. root@arm:~# echo 0 > /sys/class/leds/sys/brightness
W OBRRAS -

. root@arm:~# echo heartbeat > /sys/class/leds/sys/trigger

2.11.2 KEYPAD i

WA WA P S BACK 1 MENU, A RTHAAT BL T dir 2 347 I

root@arm:~# evtest /dev/input/event1

Input driver verevdev: (EVIOCGBIT): Suspicious buffer size 511
Input device ID: bus 0x19 vendor 0x1 product 0x1 version 0x100
Input device name: "gpio-keys"
Supported events:
Event type 0 (Sync)
Event type 1 (Key)
Event code 1 (Esc)
Event code 59 (F1)
Testing ... (interrupt to exit)

Event: time 1233046135.256046, type 1 (Key), code 1 (Esc), value 1

Event: time 1233046135.256053, -------------- Report Sync ------------
Event: time 1233046135.426967, type 1 (Key), code 1 (Esc), value 0
Event: time 1233046135.426970, -------------- Report Sync ------------
Event: time 1233046136.373255, type 1 (Key), code 59 (F1), value 1
Event: time 1233046136.373260, -------------- Report Sync ------------
Event: time 1233046136.548841, type 1 (Key), code 59 (F1), value 0
Event: time 1233046136.548844, -------------- Report Sync ------------

HE:
% CONTROL+C 3B H ik, J& 22t A2 .

2.11.3 5T

1) BWADTRLSPUTHERRHERF:

. root@arm:~# ts_calibrate
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B B3, sl “+7 JBIBR 5 S R HE
2) RHETERUE, BT AT BB
. root@arm:~# ts_test
LR v NPT BV =TT RN 2 41 [ 78
2.11.4 HriK
WIS BEEY (0~8), 8 T/, 0 R KHTEIIRE, HARGE
FEL S AN T 5 EAT H L.
1) PUTEL TR ERE RIS BRAE:
. root@arm:~# cat /sys/class/backlight/backlight/brightness
2) PATUUTNIRASWE B RN 0 FFEEE LIS a L
. root@arm:~# echo 0 > /sys/class/backlight/backlight/brightness
BRI W OCHER A, B s BB
3) PUTLAUNIRLSWEE RN 8 JFEEHE LI L
. root@arm:~# echo 8 > /sys/class/backlight/backlight/brightness

PR B AR

2.11.5 ADC Wik

SOMBGOE i f 4 it ADC ilid, M TIESMEBE 5 Bk,
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VDDA ADC
B
h2x5mz
1 s
ADC CH1 [3 4 |ADC| CH3
5 6
ADC CH2 | T 8 |ADC CHA4
9 10
19
GNDA_ADC

& 2-10 ADCifi 5 21 &

% 2-4 ADCiliE

ADC Pin System node

ADC_CH1 in_voltage4_raw
ADC_CH2 in_voltage5_raw
ADC_CH3 in_voltage6_raw
ADC_CH4 in_voltage7_raw

KRG IEBFUE— ADC B L, tin ADC_CH2, #u4TEL T 43K H ADC
e -

. root@arm:~# cat /sys/busliio/devicesl/iio:device0/in_voltage5_raw

AR
Voltage Input = VDDA_ADC * (value read) / 4096
Hr VDDA_ADC N 1.8V,

2.11.6 RTC ik

FERBCH A B, T ORAEH KR RG], TS5 00 F 7 iE ATl
1) ®ERGHE N 201946 H 30 H 12 #4510 4
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root@arm:~# date -s "2019-06-30 12:10"
Sun Jun 30 12:10:00 UTC 2019

2) EARGEEE N RTC
. root@arm:~# hwclock -w

3) i RTC

root@arm:~# hwclock
Sun Jun 30 12:10:21 2019 0.000000 seconds

TR RTC B 1% B 2019 4F 6 [ 30 H, RGTHS 55 B ORAT B BE A of e L
4) HG ARG, WAL E RGN

root@arm:~# hwclock -s

root@arm:~# date

Sun Jun 30 12:11:00 UTC 2019

RGN [R5 9 BE IS ]

HR:
TRIRE SRR (B15 CR1220), /T HATIHE,

211.7 TF RIIK

1) BATFKE, RGSHNE TF RIS R4 HE E/media B3R :
root@arm:~# df -h

Filesystem Size Used Avail Use% Mounted on

/dev/immcblkOp1 121M 4.6M 116M 4% /media/mmcblkOp1
/devimmcblkip1 3.7G 34M 3.6G 1% /media/mmcblk1p1

2) A TNRIRR)E, HIWER TF R REHAR:

root@arm:~# Is /Imedia/mmcblk1p1
MLO ramdisk.img uEnv.txt

logo.bmp u-boot.img

3) TFIEIFTF .

. root@arm:~# umount /media/mmcblk1p1

4) FHHEHBTF R,

root@arm:~# mount -t vfat /dev/immcblk1p1 /mnt
root@arm:~# df -h
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Filesystem Size Used Available Use% Mounted on
/dev/immcblk1p1 3.7G 34M 3.6G 1% /mnt
root@arm:~# Is /mnt

MLO ramdisk.img uEnv.txt

logo.bmp u-boot.img

2.11.8 USB DEVICE jlli

USB DEVICE i 3 ZE 2 i 2 E BT AR miniUSB #1115 H fiki i (1) USB 4
F1, 0 G, R A TR B — AN X 28 B, SEIL M I ping JE L.
1) RGuEKSE, 4 USB mini B to USB A #E:48E 8T KR (CON2 £211) 5 HifiK
uiig, e USB mini B #: M IF R AR, USB A 3 1 52 B I Ui IS PR 75 222
% Linux USB Ethernet IXzl;
2) & usb AR IP ik

root@arm:~# ifconfig usb0 192.168.1.115

root@arm:~# ifconfig

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:26 errors:0 dropped:0 overruns:0 frame:0
TX packets:26 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0

RX bytes:2316 (2.2 KiB) TX bytes:2316 (2.2 KiB)

usb0 Link encap:Ethernet HWaddr 5E:C5:F6:D4:2B:91
inet addr:192.168.1.115 Bcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:253 errors:0 dropped:0 overruns:0 frame:0
TX packets:43 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:35277 (34.4 KiB) TX bytes:10152 (9.9 KiB)
3) BLEIFIFENKR, smdIROTEMN-MN EAE-EE M ERE, PC b in— > szl
R+
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4) AR R R0 4 % e B bR b ek B s SPGB, R FR “EMET , AERHIE
HEH, Wi “Internet T (TCP/AP) 7 i “Internet i (TCP/IP) J&t”
W, ECE R R 1P Huhk:
Internet #M¥ {(ICP/IF) EH#
() BEh#48 Ir Hbdik @)
O 5 BT
IF Mtk 1) :_"i?a'z'.i'a's" C 1 et
FRIER W | 255 255 255 . 0 |
Bhi L (D) :m2¢m.1 k|
o) BT EE v RESEHit )
Bk IH: RSB F): i
EH e SR
[ = ] [ HUiH
B 2-11 IPECE
5) TEEFL&umb A ping v & MR R AR A& 75 BB T

6)

root@arm:~# ping 192.168.1.15

PING 192.168.1.15 (192.168.1.15): 56 data bytes

64 bytes from 192.168.1.15: seq=0 ttl=128 time=0.885 ms
64 bytes from 192.168.1.15: seq=1 ttI=128 time=0.550 ms

Pl B OEE, ARSI .

v ==

B:

OTG MR 1P Hutk A g 5 FF AR AR LR ) 1P HuhE7E R — AN B
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2.11.9 USB HOST iRk

1) #EA Linux &%, ¥ U #HERERIH _EF USB-HUB (CON3) #:H, R4i<HIK
U %1930 248 H:4k 2 /media/usbhd-sdal H 3

root@arm:~# df -h

Filesystem Size Used Available Use% Mounted on

/dev/sda1 3.7G 74M 3.6G 2% /media/usbhd-sda1l
root@arm:~# Is Imedia/usbhd-sda1

MLO u-boot.img zlmage

2) TFTEEIH UM

. root@arm:~# cd

. root@arm:~# umount /media/usbhd-sda1

3) AR URRLTCAEHE, H“mAdf i), KL HImedia/lusbhd-sdal/H .

root@arm:~# df

Filesystem Size Used Avail Use% Mounted on
ubi0:rootfs 206M 55M 146M 28% /

devtmpfs 237M 0 237M 0% /dev

tmpfs 249M 0 249M 0% /dev/shm
tmpfs 249M 6.6M 243M 3% /run

tmpfs 5.0M 0 5.0M 0% /run/lock

tmpfs 249M 0 249M 0% /sys/fs/cgroup

4) T U f.
root@arm:~# mount -t vfat /dev/sdal /mnt/

root@arm:~# df -h

Filesystem Size Used Available Use% Mounted on
/dev/sda1 3.7G 74M 3.6G 2% /mnt
2.11.10 AUDIO i

BB SR R, SCRESRGE . U RGE A alsa-utils E SR ST
WA, Al s i 2217

1) RHEWRA:

BTN, EH 2 s A UL T a4 R Al #3475
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root@arm:~# arecord -t wav -c 1 -r 44100 -f S16_LE -v k
Recording WAVE 'k' : Signed 16 bit Little Endian, Rate 44100 Hz, Mono
Plug PCM: Route conversion PCM (sformat=S16_LE)

Transformation table:

0<-0%0.5+ 1*0.5

Its setup is:
stream : CAPTURE
access : RW_INTERLEAVED
format :S16_LE

subformat :STD

channels 1

rate 144100
exactrate  : 44100 (44100/1)
msbits 116

buffer_size : 22052
period_size :5513
period_time : 125011
tstamp_mode : NONE
period_step :1
avail_min : 5513
period_event : 0
start_threshold : 1
stop_threshold : 22052
silence_threshold: 0
silence_size : 0
boundary : 1445199872
Slave: Hardware PCM card 0 '"AM335x-SGTL5000' device 0 subdevice 0

2)  FEMRA:

B

root@arm:~# amixer set Headphone 100

FEE: 0 ~ 127

FEHHL SATRURERAE, BURTUT R 138 A

root@arm:~# aplay -t wav -c 2 -r 44100 -f S16_LE -v k
Playing WAVE 'k’ : Signed 16 bit Little Endian, Rate 44100 Hz, Mono
Plug PCM: Route conversion PCM (sformat=S16_LE)
Transformation table:
0<-0
1<-0

Its setup is:
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stream : PLAYBACK
access : RW_INTERLEAVED
format :S16_LE

subformat : STD

channels 1

rate 144100

exactrate  : 44100 (44100/1)

msbits 116

buffer_size :22052

period_size :5513

period_time : 125011

tstamp_mode : NONE

period_step :1

avail_min : 5513

period_event : 0

start_threshold : 22052

stop_threshold : 22052

silence_threshold: 0

silence_size : 0

boundary : 1445199872
Slave: Hardware PCM card 0 'AM335x-SGTL5000' device 0 subdevice O......

2.11.11 VIDEO i

) BRAZ Hh BRIASCRF mplayer USSR FSCAS » 7T SCHF avi,mpd 55 2 Fivks SRR (B S0

. root@arm:~# mplayer -vo fbdev2 movie.avi

EE:
5P EE RS ANl LCD R, 75 T8 s mT i 2R !

21112 WM

SOMB8G60E tr & H AN LAKM T, BT A2 NET1 (J1) FINET2 (J2), EAITX MK
BT RN eth0 AT eth1. FH 2R 42 DR I RN B4, 48 DA e 2147 IR
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HE:

SOMBSGOE PN 1 1) |P Hudik 0520 % B AAS R R B, 75 U AS B 1 5 i FH o

eth0

eth1

Lo

root@arm:~# ifconfig eth0 192.192.192.200

root@arm:~# ifconfig

Link encap:Ethernet HWaddr D4:94:A1:8D:EB:25

inet addr:192.192.192.200 Bcast:192.192.192.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:137 errors:0 dropped:4 overruns:0 frame:0

TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:13792 (13.4 KiB) TX bytes:0 (0.0 B)

Interrupt:40

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

root@arm:~# ping 192.192.192.170

PING 192.192.192.170 (192.192.192.170): 56 data bytes

64 bytes from 192.192.192.170: seq=0 ttI=128 time=4.486 ms
64 bytes from 192.192.192.170: seq=1 ttI=128 time=0.336 ms
root@arm:~# ifconfig eth1 192.168.168.116

root@arm:~# ifconfig

Link encap:Ethernet HWaddr 00:17:EA:96:34:D5
net addr:192.168.168.116 Bcast:192.168.168.255 Mask:255.255.255.0
UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)
Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:0
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RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

root@arm:~# ping 192.168.168.121

PING 192.168.168.121 (192.168.168.121): 56 data bytes

64 bytes from 192.168.168.121: seq=0 ttI=64 time=7.969 ms
64 bytes from 192.168.168.121: seq=1 ttI=64 time=0.319 ms

BB a8 FE R, AR .

2.11.13 CAN R

SOMBGOE 1] LAYEN—> CAN &t . #4I T K PndE ks, 225 R - 3|

XIS, P2 %EH: SOMBG0E [ CAN #2115 —4~ CAN # 4.

Terminating resistor on both ends
of CAN devices
NODE1 NODE?
CANH
8
CANL
AM33EX 7 AM335X
GND
6
B 2-12 CANiE$:
PR T7 =0

1) # SOMB8G0E #5;—> CAN B4 (I8 5 Bk R A B BV 125Kbps, JF{EfE CAN

B

. root@arm:~# ifconfig can0 down

BE CAN SHRT b Ui IR A ST, 75 LRI

. root@arm:~# /bin/ip link set can0 type can bitrate 125000

B R )Y 125Kbps.

. root@arm:~# /bin/ip link set can0 type can restart-ms 100

BWEENKE, BiFPE.
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. root@arm:~# ifconfig can0 up

JFJE CAN 4.

2) {E SOMBBOE i1/ CAN ¥4 M4 BT A AR CAUR AT i 4, 47 DA
4 R MR L

. root@arm:~# cansend can0 "5A1#1122334455667788"

=

B:

e

=
=

Ll 17 il

L BRI LR — oAk TR - szfﬂ%q&iﬂ”ﬁﬁ SATEVRIE M B .

=
=

3) B
root@arm:~# candump can0
PTG, BRI S RS R T EN R S
a) Kol Bk
. root@arm:~# ifconfig can0 down
P TT BRI Db iy & HEATR LR IR, 3 T DA BB R R AR B AT A, 7
BRI 2 RGBT BB B AT
25Kbps (250000)
50Kbps (50000)
125Kbps (125000)
500Kbps (500000)
650Kbps (650000)
1Mbps (1000000 >

PAE R 3 R AR A

HE:
PISRTIT AR ARGE RS CAN JEAE, A2 B RAH [ A R 28
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VRRY A 225 TR AR can-utils.

2.11.14 RS485 Wik

SOMB860E 1] LIEy—A> RS485 fii i, &M N EIFREmIR 2, JF275 5 k2%t
LTSI, 2R SOMBGOE 1) RS485 4 11 ) — 1~ RS485 154 .

Terminating resistor on both ends
of R5485 devices

NODE1 NODE?
485A,
q Lo
4858
AM3II5H 4 4 AM3IIFEX
GMD
2 2

B 2-13 RS485 %4
485 A5 W SCRPEUCLIAAS,  BlAE — o R — I 8] G ik i eI 8. #0
CD\Source\App\uart T[] uart \THATFEF 2 TF Kb, # TF K46 A\ SOM860E [1] TF i
T R BT R

root@arm:~# [test/app/uart -d /dev/ttyS1 -b 115200
/dev/ttyS1 SEND: 1234567890
/dev/ttyS1 RECV 10 total
/dev/ttyS1 RECV: 1234567890
/dev/ttyS1 SEND: 1234567890
/dev/ttyS1 RECV 10 total
/dev/ttyS1 RECV: 1234567890
/dev/ttyS1 SEND: 1234567890
/dev/ttyS1 RECV 10 total
/dev/ttyS1 SEND: 1234567890
/dev/ttyS1 RECV 10 total
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21115 HOMK

JEPEMR - J5 10 RX3V3 Al TX3V3 & i, # 1 CD\Source\Appluart ) uart 7] $i
173 TF R, ¥4 TF K46\ SOMB860E 1) TF KA1, 7£ linux A N~ g4
. root@arm:~# /lembest/uart -d /dev/ttyS2 -b 115200

TR 5 B R M o
/dev/ttyS2 SEND: 1234567890
/dev/ttyS2 RECV 10 total
/dev/ttyS2 RECV: 1234567890
/dev/ttyS2 SEND: 1234567890
/dev/ttyS2 RECV 10 total
/dev/ttyS2 RECV: 1234567890
/dev/ttyS2 SEND: 1234567890
/dev/ttyS2 RECV 10 total
/dev/ttyS2 RECV: 1234567890
/dev/ttyS2 SEND: 1234567890
/dev/ttyS2 RECV 10 total
/dev/ttyS2 RECV: 1234567890
/dev/ttyS2 SEND: 1234567890
/dev/ttyS2 RECV 10 total
/dev/ttyS2 RECV: 1234567890

SOMB860E F& 13, H 4 M H 5 (J6 FJ7) W7k A b

2.11.16 &S 3RIEK

1) FTIFiEM A
. root@arm:~# echo 1 > /sys/class/leds/buzzer/brightness
2) SRHIMENS S

. root@arm:~# echo 0 > /sys/class/leds/buzzer/brightness

21117 PRHRMEE R

. root@arm:~# echo mem > /sys/power/state

[ 4351.715262] PM: Syncing filesystems ... done.

[ 4351.729920] Freezing user space processes ... (elapsed 0.001 seconds)
done.
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[ 4351.738777] Freezing remaining freezable tasks ... (elapsed 0.001
seconds) done.

[ 4351.747471] Suspending console(s) (use no_console_suspend to debug)
[Debug Uart Input, Touch Screen or Button S2]

[ 4352.047646] PM: suspend of devices complete after 293.057 msecs

[ 4352.049277] PM: late suspend of devices complete after 1.602 msecs
[ 4352.051137] PM: noirg suspend of devices complete after 1.833 msecs
[ 4352.051147] PM: Successfully put all powerdomains to target state

[ 4352.051147] PM: Wakeup source UART

[ 4352.068706] PM: noirq resume of devices complete after 17.431 msecs
[ 4352.070122] PM: early resume of devices complete after 1.071 msecs
[ 4352.070950] net ethO: initializing cpsw version 1.12 (0)

[ 4352.075081] sgtl5000 0-000a: Failed to get mclock: -2

[ 4352.145051] net eth0: phy found : id is : 0x4dd072

[ 4352.147181] net eth1: initializing cpsw version 1.12 (0)

[ 4352.150627] sgtl5000 0-000a: Failed to get mclock: -2

[ 4352.225065] net eth1: phy found : id is : 0x4dd072

[ 4352.344861] PM: resume of devices complete after 274.700 msecs

[ 4352.422824] Restarting tasks ...

[ 4352.426558] usb 2-1: USB disconnect, device number 2
[ 4352.454743] done

2.11.18 Unique ID

. root@arm:~# cat /sys/devices/soc0/soc_id

| A90BC968F798A90BC968F998

sk
. root@arm:~# cat /proc/cpuinfo
processor :0
model name : ARMv7 Processor rev 2 (v7I)
BogoMIPS 1 498.89
Features : half thumb fastmult vfp edsp thumbee neon vfpv3 tls vfpd32

CPU implementer : 0x41
CPU architecture: 7

CPU variant : 0x3
CPU part : 0xc08
CPU revision 12

Hardware : Generic AM33XX (Flattened Device Tree)
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Revision : 0000
Serial : A90BC968F798A90BC968F998

2.11.19 GPIO W3R

Mk J7 1 GPIO0_19 A1 GPIO2_0.

WIO_2va
hZxEmz
1 2
UARTS RX 3v3 3 4 GFPIOD 8
UARTS TX_3va 5 B GFPIOZ 0
7 g
o | 10 Lol
|- i
J7

K 2-14 GPIOE:N

HE:
JE R GPI00_9 ARvEANIER, SLbr LR GPIO0_19, 5 H PRl .

1) ¥Rtk GPIO, Ak gpioX Hax, RFE#hAT—k. BLE GPIO0_19 i &l F:
. root@arm:~# echo $((32 * 0 + 19)) > /sys/class/gpio/export
4R H % Isys/class/gpio/gpio19. [FI¥E, FlE GPIO2_0 a4t h:
. root@arm:~# echo $((32 * 2 + 0)) > /sys/class/gpio/export
A H % Isys/class/gpio/gpio64. AN[E GPIO Xt AR ID H3.
2) E IR
. root@arm:~# echo out > /sys/class/gpio/gpio19/direction
i th v R T
. root@arm:~# echo 1 > /sys/class/gpio/gpio19/value
S AR AT
. root@arm:~# echo 0 > /sys/class/gpio/gpio19/value
3) BENmMARN:

. root@arm:~# echo in > /sys/class/gpio/gpio19/direction
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P TNCEN

. root@arm:~# cat /sys/class/gpio/gpio19/value

HER:
0 i GPIO2_0 H, KDL Ldr 4 H i) gpio19 ##ih gpio64 R Tl

2.11.20 SPI MR

VCC_3.3 1 2 VCC_3.3
SPI0_D1 3 4 SPI0_CLK
SPI0_CS0 5 6 SPI0_DO
GND, 7 8 GND
GND ° 10 GND
J8

& 2-15 SPI0 #%11
ki J8 11 3 A1 6 &, HATA A

. root@arm:~# /test/app/spidev_test -D /dev/spidev1.0 -s 1000000 -p "Hello SPI" -v

spi mode: 0x0

bits per word: 8
max speed: 1000000 Hz (1000 KHz)
TX | 48 65 6C 6C 6F 20 53 50 49
RX | 48 65 6C 6C 6F 20 53 50 49

| Hello.SPI
| Hello.SPI

SPI KA H# “Hello SPI” , HIWE] 7 FFE A8, RoRBO sl

EE:
O SPI0_DO 1 SPI0_D1 MRenl Hik, BN % dts YiE, BRIAFLE A ti,pindir-d0-out-d1-in; # SP10_DO
29 SPI_MOSI, SPI0_D1 4 SPI_MISO.
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2.11.21 CAMERA JUiR

& 2-16 CAM8200-U

1) ERBGCLEE

507.281230] usb 2-1.2: New USB device found, idVendor=090c, idProduct=f37d
507.288207] usb 2-1.2: New USB device strings: Mfr=1, Product=2, SerialNumber=0
507.295565] usb 2-1.2: Product: SMI

507.301263] usb 2-1.2: Manufacturer: SMI

507.315001] uvcvideo: Found UVC 1.00 device SMI (090c:f37d)

507.367637] input: SMI as /devices/platform/ocp/47400000.usb/47401c00.usb/musb-
hdrc.1.auto/usb2/2-1/2-1.2/2-1.2:1.0/input/input2

[
[
[
[
[
[

2) Sl

. root@arm:~# /test/app/luvc_test -c -S -f mjpg /dev/video0

HE:
HEFFBC A 7 3 LCD Wik
HEFE5RME SK 71 Wi 640%480.

2.11.22  WIFI Uik

'_|II Wi,—PiI

il .
P o i fiSTES
w
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B 2-17 Wi-Pi
Wi-Pi: #%» RT5370
A A% 75 1 WIFL BRI AT SO, R AF 7R — 2.
1) EH: WIFI 5
[ 139.165325] usb 2-1.2: New USB device found, idVendor=148f, idProduct=5370
[ 139.172303] usb 2-1.2: New USB device strings: Mfr=1, Product=2, SerialNumber=
3
[ 139.181356] usb 2-1.2: Product: 802.11 n WLAN
[ 139.185776] usb 2-1.2: Manufacturer: Ralink
[ 139.191570] usb 2-1.2: SerialNumber: 1.0
[ 139.297591] usb 2-1.2: reset high-speed USB device number 4 using musb-hdrc
[ 139.428426] ieee80211 phy0: rt2x00_set _rt: Info - RT chipset 5390, rev 0502 dete
cted
[ 139.452619] ieee80211 phy0: rt2x00_set_rf: Info - RF chipset 5370 detected
[ 141.405892] ieee80211 phyO: rt2x00lib_request_firmware: Info - Loading firmware fi
le 'rt2870.bin’'
[ 141.424760] ieee80211 phyO: rt2x00lib_request_firmware: Info - Firmware detected
- version: 0.29
2) i WIFI #T
. root@arm:~# iwlist wlan0 scan
Cell 35 - Address: F0:3E:90:61:E1:78
Channel:7
Frequency:2.442 GHz (Channel 7)
Quality=45/70 Signal level=-65 dBm
Encryption key:on
ESSID:"EMBEST_WIFI"
Bit Rates:1 Mb/s; 2 Mb/s; 5.5 Mb/s; 11 Mb/s
Bit Rates:6 Mb/s; 9 Mb/s; 12 Mb/s; 18 Mb/s; 24 Mb/s
36 Mb/s; 48 Mb/s; 54 Mb/s
Mode:Master
Extra:tsf=000000063352af2f
Extra: Last beacon: 720ms ago
IE: Unknown: 000B454D424553545F57494649
IE: Unknown: 010482848B96
IE: Unknown: 030107
IE: Unknown: 0706434E20010D14
IE: Unknown: 2A0100
IE: Unknown: 32080C1218243048606C
IE: Unknown: DD1E00904C33AD0103FFFF000000000000000000
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001000000000040646E70D00

IE: Unknown:
000040646E70D00

IE: Unknown:
000000000000000

IE: Unknown:
000000

IE: Unknown:

IE: Unknown:
E0062322F00

IE: Unknown:

2D1AADO0103FFFF000000000000000000001000000

DD1A00904C3407000000000000000000000000000

3D1607000000000000000000000000000000000000

7F0400000000
DD180050F2020101890003A4000027A4000042435

DD080013920100018515

IE: |IEEE 802.11i/WPA2 Version 1
Group Cipher : CCMP
Pairwise Ciphers (1) : CCMP
Authentication Suites (1) : 802.1x

3 ImA# AR Z% ESSID M

. root@arm:~# wpa_passphrase MY_WIFI MYPASSWD >>

letc/wpa_supplicant/wpa_supplicant.conf

4) FEJE WIFI k%

. root@arm:~# systemctl restart wpa_supplicant.service

e s — Bt ], B AT
5) & WIFI 3RELH IP

. root@arm:~# ifconfig wlan0

wlan0 Link encap:Ethernet HWaddr 40:A5:EF:05:5A:B9
inet addr:192.168.1.100 Bcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:20 errors:0 dropped:0 overruns:0 frame:0
TX packets:6 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:3503 (3.4 KiB) TX bytes:1736 (1.6 KiB)
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2.11.23 BLUETOOTH Jui®

K& 2-18 CSR4.0 Bluetooth
1) ERE R

[ 2456.167582] usb 2-1.2: new full-speed USB device number 5 using musb-hdrc

[ 2456.306046] usb 2-1.2: New USB device found, idVendor=0a12, idProduct=0001

[ 2456.313035] usb 2-1.2: New USB device strings: Mfr=0, Product=2, SerialNumber=0
[ 2456.322207] usb 2-1.2: Product: CSR8510 A10

[ 2456.529269] Bluetooth: hciO hardware error 0x35

2) R %

. root@arm:~# hciconfig hci0 up; hcitool scan

28:B2:BD:79:93:F1 GBRLT-XXXXX
0C:30:21:D3:5A:9B BLUE-XXXXX

3) Ping ik

. root@arm:~# 12ping 0C:30:21:D3:5A:9B

Ping: 0C:30:21:D3:5A:9B from 00:1A:7D:DA:71:13 (data size 44) ...
44 bytes from 0C:30:21:D3:5A:9B id 0 time 9.98ms

44 bytes from 0C:30:21:D3:5A:9B id 1 time 93.48ms

44 bytes from 0C:30:21:D3:5A:9B id 2 time 225.96ms

44 bytes from 0C:30:21:D3:5A:9B id 4 time 90.96ms

4 sent, 4 received, 0% loss

2.11.24 Debian it E

[/5i4]1 ARM Debian 8
1) BEMEZEE
% 25 WKEHE

[N letc/network/interfaces

HIRZ AR © T



HIRZA A
58

iface eth0 inet static
Static address 192.168.1.210
netmask 255.255.255.0

FERE S IP:

. root@arm:~# ifconfig eth0 192.168.1.210

EE:
7221k DHCP k%5 : systemctl stop system-network.service; systemctl disable system-net

work.service;

2) FHAEMEERE
TE B etc/network/interfaces 11 5¢ T & W 4% it B (5 5
It /5 DHCP k%5 :

. root@arm:~# systemctl restart system-network.service;

. root@arm:~# systemctl enable system-network.service;

ethO Al eth1 J&$k M ZE mT H 203 EL 1P,

EE:
3 DHCP k45 BRiLIE4E ethO, eth1 Fil wian0, #5475 W42 S 46 111 7] 4 S {-/etc/SystemNetworkDH
CP.sh [il & devlist %I|5K A & .

3) WEXEE
RGBIN N UTC 1), FHLLEE N “Shanghai” B [E] A5/ 28 % B 757
. root@arm:~# echo "Asia/Shanghai" > /etc/timezone

. root@arm:~# In -sf /usr/share/zoneinfo/Asia/Shanghai /etc/localtime

4) FHliash
AR PIET > QIEEEE XM > [FRefcE > H)H ARG

® root@arm:~# vi /lib/systemd/system/user.service
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[Unit]
Description=User Program

After=network.target

[Service]

ExecStart=/etc/User.sh

[Install]

WantedBy=multi-user.target

® root@arm:~# systemctl enable user.service; sync

Created symlink /etc/systemd/system/multi-user.target.wants/user.service —

/lib/systemd/system/user.service.

&I W E2 w7 s e b

5) #&F LCD RN

REGEE, BIAMELT LCD b2t bk A Sk. & P e ZW EOUhnINER, I
T

® root@arm:~# echo 1 > /sys/class/graphics/fbcon/cursor_blink

2

® root@arm:~# echo 0 > /sys/class/graphics/fbcon/cursor_blink

212 FEFXR
KT FENBNRAERFRIIT A, 0l Sk 3 55 M2 7 T & B — RIRAE .

2.121 LED NHERFFERHI

1) HwmERY
led_demo.c J&fi%, FxHIF &M led KT 2n2s im0 77 XA Kk

#include <stdio.h>

#include <unistd.h>
#include <sys/types.h>

#include <sys/ipc.h>

#include <sysl/ioctl.h>
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#include <fcntl.h>
#define LED1 "/sys/class/leds/sys_led/brightness"
#define LED2 "/sys/class/leds/user_led/brightness"
int main(int argc, char *argv(])
{
intf_led1, f_led2;
unsigned char i = 0;
unsigned char dat1, dat2;
if((f_led1 = open(LED1, O_RDWR)) < 0}
printf("error in open %s",LED1);
return -1;
}
if((f_led2 = open(LED2, O_RDWR)) < 0}
printf("error in open %s",LED2);
return -1;
}
for(;;
i++;
dat1 =i&0x1 ? '1"'0";
dat2 = (i&0x2)>>1 ? '1"'0";
write(f_led1, &dat1, sizeof(dat1));
write(f_led2, &dat2, sizeof(dat2));
usleep(300000);
}
}

2) EXwE

«  armdinux-gcc led_demo.c -o led_demo
3) TFEEEAT

W TF sk U Sk N BT RIR RS0, HEA led_demo SCHRTTEM H R, fi
AN R @4 B % led_demo BIZE 5 GiE1T.

. Jled_demo &

2.12.2 CAN MHBERFFF R

1) € SCRIE I EE;
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CAN W44 {8 FH iEvE:  <can_id>#{R|data}: CAN_ID [ LK 3 4 ChrifEmiss =0

B 8 A (F M) TN TR Data #dE >y 0 B 8 ANHoNHERIME (RiEH 4
BEAE .7 0B
SR

char *cmd_str = "123#1122334455667788";

char *cmd_str = "123#11.22.33.44.55.66.77.88";

char *ecmd_str = "12345678#112233";

2) BT

FEAE ] CAN 2% Z BT IR E S 7 BT I — &85 . CAN INER PR 2 T —4
B, BT LAEIR R socket()ix /™ & 4t o KK {5 75 20K PF_CAN 1E 58— 15
. AATAMA CAN FIPMLAT AR, — N2 R G537 U (raw socket
protocol), H— &S #EE # B BCM (broadcast manager), #i:

s = socket(PF_CAN, SOCK_RAW, CAN_RAW);

FERINEIE DN ERT 25, JRIEH & ZA M bind() R B & T E A RXA
CAN 310 |, 76485 (CAN_RAW)EZ H:(CAN_ BCMYE 72 5, fRAT A ERF 1
fii F read()/write().

FEAH) CAN Mt b o B 4 - bk 45 44) {4 € UAE includellinux/can.h S,

0

i

* struct can_frame - basic CAN frame structure
*@can_id: the CAN ID of the frame and CAN_*_FLAG flags, see above.
* @can_dlc: the data length field of the CAN frame
* @data: the CAN frame payload.
*/
struct can_frame {
canid_t can_id; /* 32 bit CAN_ID + EFF/RTR/ERR flags */
_u8 can_dlc; /* data length code: 0 .. 8 */
_u8 data[8] __attribute__((aligned(8)));
h
SRR A RO AE data[[ B, BRI TR 64bit 1), BTLLU AT PAERER

TiERIAE data[] &% B Cog LRSS H AR R . CAN B4 A BN 777
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7F CAN_RAW E#:7 A read(), i [A145 F F 25 (8] (54 & — 4> struct can_frame

gk,

sockaddr_can &t A AR ONERS], EANRLIHE e

o
* struct sockaddr_can - the sockaddr structure for CAN sockets
* @can_family: address family number AF_CAN.
* @can_ifindex: CAN network interface index.
* @can_addr: protocol specific address information
*/
struct sockaddr_can {
sa_family_t can_family;
int can_ifindex;
union {
[* transport protocol class address information (e.g. ISOTP) */
struct { canid_t rx_id, tx_id; } tp;
/* reserved for future CAN protocols address information */

} can_addr;

3) RELHRIIE

NTRER TR CAN 2 H0405E, fiE i DR 5 EMA octl(), #HRY

LA 0, RXFFER AT LU A RER CAN 2 113t CAN it

ints;
struct sockaddr_can addr;

struct ifreq ifr;

s = socket(PF_CAN, SOCK_RAW, CAN_RAW);

strepy(ifr.ifr_name, "can0" );

ioctl(s, SIOCGIFINDEX, &ifr);

addr.can_family = AF_CAN;
addr.can_ifindex = ifr.ifr_ifindex;

bind(s, (struct sockaddr *)&addr, sizeof(addr));

4) MEHTF EiZE CAN i
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}

}

struct can_frame frame;

nbytes = read(s, &frame, sizeof(struct can_frame));

if (nbytes < 0) {
perror("can raw socket read");

return 1;

/* paranoid check ... */
if (nbytes < sizeof(struct can_frame)) {
fprintf(stderr, "read: incomplete CAN frame\n");

return 1;

5 MNEEF LS CAN i

nbytes = write(s, &frame, sizeof(struct can_frame));

6) FIJF can 10

{

int can_do_start(const char *name)

return set_link(name, IF_UP, NULL);

7) {%1k can #1:

{

int can_do_stop(const char *name)

return set_link(name, IF_DOWN, NULL);

8)

can_test H N 215 can_test.c. lib.c. libsocketcan.c Vi 1.

CAN 7RIS 1R

lib.c B ST T ARF R 4 pR K B

int parse_canframe(char *cs, struct can_frame *cf);

[*Transfers a valid ASCIl string decribing a CAN frame into struct

can_frame*/
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libsocketcan.c 3% 5E X | can & H K #. #i4n0:
int can_do_start(const char *name) /*start the can interface*/
int can_do_stop(const char *name) /*stop the can interface*/
can_test.c #f7rIRAS U1 T
#define MAX_CANFRAME "12345678#01.23.45.67.89.AB.CD.EF"
#define MAX_LONG_CANFRAME "12345678 [8] 10101010 10101010 10101010
10101010 10101010 10101010 10101010 10101010  "........
staticint s = -1;
char buf[sizeof(MAX_LONG_CANFRAME)+1]="";
char *emd_str = "111#1122334455667788"; /52 X E R IEKIHNE
int main(void)
{
struct sockaddr_can addr;
static struct ifreq ifr;
const char* name = argv[1];
if ((argc < 2) || !'strcmp(argv[1], "--help"))
help();
if (argc < 3)
cmd_show_interface(name);
cmd_stop(argc, argv, name); // can stop
while (argc-- > 0) {
if (Istrcmp(argv[0], "bitrate"))
cmd_bitrate(argc, argv, name);
if (!strcmp(argv[0], "ctrimode"))
cmd_ctrimode(argc, argv, name);
if (!strcmp(argv([0], "start"))
cmd_start(argc, argv, name);
if (Istrcmp(argv[0], "stop"))
cmd_stop(argc, argv, name);
argv++;
}
cmd_start(argc, argv, name); // can start
if (s 1=-1) {
return O;
}
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}

{

s = socket(PF_CAN, SOCK_RAW, CAN_RAW);

if(s < 0) {
perror("socket");
return 1;
}
memset(&ifr.ifr_name, 0, sizeof(ifr.ifr_name));
strepy(ifr.ifr_name, "can0");
if(ioctl(s, SIOCGIFINDEX, &ifr) < 0) {
perror("SIOCGIFINDEX");
exit(1);

addr.can_family = AF_CAN;

addr.can_ifindex = ifr.ifr_ifindex;

if(bind(s, (struct sockaddr *)&addr, sizeof(addr)) < 0) {

perror("bind");

return 1;

funct_select();

RIEER.:

int can_send(char *buf)

int nbytes;

struct can_frame frame;

if(parse_canframe(buf, &frame)) {
fprintf(stderr, "\nWrong CAN-frame format!\n\n");
fprintf(stderr, "Try: <can_id>#{R|data}\n");
fprintf(stderr, "can_id can have 3 (SFF) or 8 (EFF) hex chars\n");
fprintf(stderr, "data has 0 to 8 hex-values that can (optionally)");
fprintf(stderr, " be seperated by "."\n\n");
fprintf(stderr, "e.g. 5A1#11.2233.44556677.88 / 123#DEADBEEF / ");
fprintf(stderr, "5AA# An  1F334455#1122334455667788 / 123#R ");
fprintf(stderr, "for remote transmission request.\n\n");

return 1;

if((nbytes = write(s, &frame, sizeof(frame)))

1= sizeof(frame)) {

65
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perror("write");

return 1;

return 0;
}
S
int can_recv(char *buf)
{
int ret, nbytes;
fd_set rdfs;

struct can_frame frame;

FD_ZERO(&rdfs);
FD_SET(s, &rdfs);

if((ret = select(s+1, &rdfs, NULL, NULL, NULL)) < 0) {
perror("select");
exit(1);
}
if(FD_ISSET(s, &rdfs)) {
nbytes = read(s, &rame, sizeof(struct can_frame));
if(nbytes < 0) {
perror("read");
return 1;
}
if(nbytes < sizeof(struct can_frame)) {
fprintf(stderr, "read: incomplete CAN frame\n");
return 1;
}
sprint_long_canframe(buf, &frame, 0);

printf("%s\n", buf);

9 XH¥

PATLL T v 44 Source\App\can_test.tar.bz2 fi# /% 3| work H 3% 1403

. cd $HOME/work
. tar xvf /media/cdrom/Source/App/can_test.tar.bz2

. cd can_test
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J make

10) s

CAN I T ZE P CAN #Z Hik &, EHETEEZS % “CAN MR, @i TF kel U #

B N BT R AR GE, #E can_test SR FTFERT H 3, fE& S FIsiTH R a4

root@arm:~# ./can_test can0 bitrate 125000 ctrimode triple-sampling on
can0 state: STOPPED
can0 bitrate: 125000, sample-point: 0.875

bd_can d_can: can0: setting CAN BT = 0x518
err-reporting[OFF]
can0 state: ERROR-ACTIVE

Select 1 : Send a message

Select 2 : Receive messages

>

can0 ctrimode: loopback[OFF], listen-only[OFF], tripple-sampling[ON],one-shot[OFF],

HE:

[0 "<TRIPLE-SAMPLING>" % 7 i%& o B CAN #% ] 2% #J #< X : LOOPBACK, LISTEN-ONLY, or

TRIPLE-SAMPLING.

[ "state ERROR-ACTIVE" F7/x CAN #ZHil#5 1 477Kk % : "ERROR-ACTIVE", "ERROR-WARNING",

"ERROR-PASSIVE", "BUS-OFF" or "STOPPED"

0 3T socket can ML HESH U T 3CRY: linux-am335x/Documentation/networking/can. txt.

KIEEE: % “17 HEZE,

Select 1 : Send a message
Select 2 : Receive messages
> 1

Information is sent......

Select 3 : Stop Send

>

WE R 1% “27 %,

Select 1 : Send a message
Select 2 : Receive messages

> 2

111 [8] 1122 33 44 55 66 77 88
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111 [8] 1122 33 44 55 66 77 88
111 [8] 1122 33 44 55 66 77 88

2123 HTEONAEFITR
PAUR AR HI 1 A3 A7 45 AR Pl 7 22 1 Sk SCAF

£ 2-6 H AL

KA R
#include <stdio.h> Pt N\t E
#include <stdlib.h> b bR R 52 X
#include <unistd.h> UNIX 5 R 0 L

#include <sys/types.h>

#include <sys/stat.h>
#include <fcntl.h> A E
#include <termios.h> PPSIX i3zl 2 X

1) FIFEATEN;
Linux N 84745 1 SO ORFEAE/dev H % T il 8 I ARAER “FTIF 3017 s T

PAFT R ATHE
ol
FIFF AT O
int fd;
fd = open( "/dev/ttyS0", O_RDWRY); /* L1k 5 J7 AT -5 1%/
if (-1 == fd){
perror(" $EANEER! ")/ AReF T E O —*/
}

2) WEHBTED,
BB B AR A, (E LA RISE A struct termios 451 1 5 A
il
BB BRI

struct termios opt;

tcgetattr(fd, &opt);

cfsetispeed(&opt,B115200); [*%EE A 115200bps*/
cfsetospeed(&opt,B115200);
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tcsetattr(fd, TCANOW,&opt);
R 2.1 BIAAE IR
TR K A% (Odd)
8 fr 7 i
Option.c_cflag &= ~PARENB,; Option.c_cflag |= ~PARENB;
Option.c_cflag &= ~CSTOPB; Option.c_cflag &= ~PARODD;
Option.c_cflag &= ~CSIZE; Option.c_cflag &= ~CSTOPB,;
Option.c_cflag |= ~CS8; Option.c_cflag &= ~CSIZE;
Option.c_cflag |= ~CS7;
BB Space &5
[&DA 74
Option.c_cflag &= ~PARENB,; Option.c_cflag &= ~PARENB;
Option.c_cflag |= ~PARODD; Option.c_cflag &= ~CSTOPB,;
Option.c_cflag &= ~CSTOPB; Option.c_cflag &= &~CSIZE;
Option.c_cflag &= ~CSIZE; Option.c_cflag |= CS8;
Option.c_cflag |= ~CS7;
SERIIR R B
struct termio
{
unsigned short c_iflag; I F AR AR E Y
unsigned short c¢_oflag; I R Y
unsigned short c¢_cflag; 1* R R
unsigned short c_Iflag; /* local mode flags */
unsigned char c_line; /* line discipline */
unsigned char c¢_cc[NCC]; /* control characters */
)t
3 WERKMRE
R bR BB E
[
*@brief  VE B HEHRAL, TR AL
*@param fd FA int FTHEE E AR
*@param databits 258 int ¥R BUE A 7 53 8
*@param stopbits 258! int f21bfr BUEAN 1 23 2
*@param parity X% int 3R BUE N NE,O,,S
*/
int set_Parity(int fd,int databits,int stopbits,int parity)
{
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struct termios options;
if (tcgetattr( fd,&options) != 0) {
perror("SetupSerial 1");
return(FALSE);
}
options.c_cflag &= ~CSIZE;
switch (databits) /*15 & $diE v 0/
{
case 7:
options.c_cflag |= CS7;
break;
case 8:
options.c_cflag |= CS8;
break;
default:
fprintf(stderr,"Unsupported data size\n"); return (FALSE);
}
switch (parity)
{
case 'n":
case 'N":
options.c_cflag &= ~PARENB; /* Clear parity enable */
options.c_iflag &= ~INPCK; /* Enable parity checking */
break;
case 'o":
case 'O"
options.c_cflag |= (PARODD | PARENB); /* # & a2/
options.c_iflag |= INPCK; /* Disnable parity
checking */
break;
case 'e":
case 'E":
options.c_cflag |= PARENB; /* Enable parity */
options.c_cflag &= ~PARODD;  /* %3 A fB ke
options.c_iflag |= INPCK; /* Disnable parity checking */
break;
case 'S"
case's" [*as no parity*/
options.c_cflag &= ~PARENB;
options.c_cflag &= ~CSTOPB;break;
default:

fprintf(stderr,"Unsupported parity\n");
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return (FALSE);
}
I BEE LY
switch (stopbits)
{
case 1:
options.c_cflag &= ~CSTOPB;
break;
case 2:
options.c_cflag |= CSTOPB;
break;
default:
fprintf(stderr,"Unsupported stop bits\n");
return (FALSE);
}
/* Set input parity option */
if (parity !="'n")
options.c_iflag |= INPCK;
tcflush(fd, TCIFLUSH);
options.c_cc[VTIME] = 150; /* ¥ &k 15 seconds*/
options.c_cc[VMIN] = 0; /* Update the options and do it NOW */
if (tcsetattr(fd, TCSANOW,&options) != 0)

{
perror("SetupSerial 3");
return (FALSE);

}

return (TRUE);

}

=

[m

UERANRIT R 2 2 K1, R ARSI, AT 28 CORARHE, T4 T DU R 46150 (Raw
Mode) Jy=CRIEH, 1L FAHS:

options.c_Iflag &= ~(ICANON | ECHO | ECHOE | ISIG); /*Input*/

options.c_oflag &= ~OPOST; /*Output*/

B

4) BEHBTED;
BEETERE, AU BUR E AT AR N SO REEAT IS s BRI A7 45 L AT LA A
read KA AR SR ATHE O W E N EMEHIN (Raw Mode), 1% R Hiii [a] 1) 7 754
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BN B AT R I BB A B thm] DS AT fontl 5 select bR HOR SEHLR: P BLHK;
TIIRRAE TS BRI A TES
BATH N 5

| char buffer[1024];int Length;int nByte; nByte = write(fd, buffer ,Length)

AT HE VSR A

| char buff[1024];int Len;int readByte = read(fd,buff,Len);

5) KRHMEATE L SRR AR
KA AT

| close(fd);

6) LDUTFRSAE 1R AT DAL 2 i AL
TRl

int main(int argc, char *argv[])
{
int fd, next_option, havearg = 0;

char *device;

int i=0,j=0;

int nread; /* Read the counts of data */
char buff[512]; /* Recvice data buffer */
pid_t pid;

char *xmit = "1234567890"; /* Default send data */
int speed ;

const char *const short_options = "hd:s:b:";

const struct option long_options|] = {
{"help", 0, NULL, 'h",
{ "device", 1, NULL, 'd},
{"string", 1, NULL, 's"},
{ "baudrate", 1, NULL, 'b"},
{ NULL, 0, NULL, 0 }

program_name = argv[0];
do {

next_option = getopt_long (argc, argy, short_options,
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long_options, NULL);
switch (next_option) {
case 'h":
print_usage (stdout, 0);
case 'd":
device = optarg;
havearg = 1;
break;
case 'b":
speed = atoi(optarg);
break;
case's":
xmit = optarg;
havearg = 1;
break;
case -1:
if (havearg) break;
case '?":
print_usage (stderr, 1);
default:
abort ();
}
}while(next_option !=-1);
sleep(1);
fd = OpenDev(device);
if (fd > 0) {
set_speed(fd, speed);
}else {
fprintf(stderr, "Error opening %s: %s\n", device, strerror(errno));
exit(1);
}
if (set_Parity(fd,8,1,'N')== FALSE) {
fprintf(stderr, "Set Parity Error\n");
close(fd);
exit(1);
}
pid = fork();
if (pid < 0) {
fprintf(stderr, "Error in fork!\n");
} else if (pid == 0){
while(1) {
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printf("%s SEND: %s\n",device, xmit);
write(fd, xmit, strlen(xmit)); INEAE
sleep(1);
i++;
}
exit(0);
}else {
while(1) {
nread = read(fd, buff, sizeof(buff));/{E¥ i
if (nread > 0) {
buffinread] = "\0";
printf("%s RECV %d total\n", device, nread);
printf("%s RECV: %s\n", device, buff);
}
}
}
close(fd);
exit(0);
}

7) 1F Ubuntu 2447 LL T 4K CD\Source\App\ H 5% T i) uart.tar.xz /45

il 3 work FIt R, FFHEAT 4 %

*  cd $HOME/work

. tar -xvf /media/cdrom/Source/App/uart.tar.xz
. cd uart

o make

EE:

RTEATEOWIMKESE DR BEHHAR.
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