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1. GRIFHIBERE

AEENY Linux SDK ()2 BRI 45 4

ER:

(1) #EFFE X86_64 Ubuntu 18.04 RFEIE T #HATIH K, HHEAHERFER
A%, T RE TR BN G BEER RO L R

(2) BRI P AT R NEMR root i AURMEAT 4
1.1 FREX SDK

HeHESE —NEUR T SDK, B AE home HxTR, AL ~/proj
N

AEIE BN IR AR AT H R Bk SDK, @G~ % EK
R

SDK & ] DA 2 =B R T 485 T R

HiR &
mkdir ~/proj
cd ~/proj

[/ sdk AFR SURTNEIATREAR], MRIEIHRIE sdk f#E
tar —xf xpi—b66—debainlQ—*k, tar

12 R&RKHE

1% SDK FREGHE TR i R 2 e dn 2 I R

sudo apt—get install repo git ssh make gcc libssl-dev liblz4-tool \

expect gt+ patchelf chrpath gawk texinfo chrpath diffstat binfmt—support \
gemu—user—static live-build bison flex fakeroot cmake gcc—multilib
gtt-multilib \

unzip device—tree—compiler python—pip ncurses—dev pyelftools \
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1.3 XX HZETIRENR

% T Rockchip Bulldroot SDK H#I A AE Linux FgmiF, FATWAEREE T Linux T
A2 X 4wk T 2455 . Hd UBoot & Kernel 18 )4 1% T HLEETHE H 54
prebuilt/gcc T, buildroot {8 F Z IR A A g 12 R 1 L 2L B

U-Boot X Kernel % 1. H.5%.

prebuilts/gcc/linux-x86/aarch64/gcc-linaro-6.3.1-2017.05-x86 64 aarch64-1lin

uxgnu/bin/aarch64-1inux-gnu

Xt N RRCAS

gcc version 6.3.1 20170404 (Linaro GCC 6.3-2017.05)

Buildroot %1% 1. B 4%

64 (L R4
buildroot/output/rockchip_rk356x/host/bin/aarché64-buildroot-linux-gnu
32 fL R4

buildroot/output/rockchip_rk356x/host/usr/arm-linux-gcc

X AR <

gcc version 9.3.0 (Buildroot 2018.02-rc3-02723-gd3fbcbael3l)
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1.4 SDK TR BFNE

—ANMBEHR Linux SDK T2 H®*EE&H buildroot.debian.app.kernel.u-boot.

device. docs. external £

— app

F— buildroot

F— build.sh -> device/rockchip/common/build.sh
— debian

— device

— docs

l— envsetup.sh -> buildroot/build/envsetup.sh

l— external

l— kernel

F— Makefile -> buildroot/build/Makefile

F— mkfirmware.sh -> device/rockchip/common/mkfirmware.sh

F— prebuilts

F— rkbin

F— rkflash.sh -> device/rockchip/common/rkflash.sh

F— rkbin
l—r‘ockdev
l— tools

L— u-boot

#Buildroot MRX1ERZH1FEH R
# JEHA

# Debian RIC/TR 5017 H R~
# I IEMTALE XA

# XY

# Kernel

# HERHIAE

# R iF AL

# LEGHIAE
#174K Rockchip F7XK/9 Binary #IL.A.
# I T
# 1T HHF

# U-Boot

app: M EENH app, FE L qcamera/qfm/gplayer/settings Z5—L5 R H

FEFP .

buildroot: F&F buildroot (2018.02-rc3) FAMIAR /RS
debian: T debian 10 HFRIIRXHERSG, RO .
device/rockchip: AFHU O MR 2% B B Al Parameter S04, DA S —Sbdm P 53T

B ] P PR B AS AN T3 95 S

docs: AU AREHUTAAR SO TGP R E A, Linux

RIS

IMAGE:  FFRUAF R il dm B[R] . XML N T A 4R H 5%

external: AFHUE = AHRGE, WIS,

MH

kernel: Ff£i¥ kernel 4.4 B¢ 4.19 FFAKHIMCHS,

prebuilts: fFHAE X 9mi% T HEE.

rkbin: f#iX Rockchip A#HIKHJ Binary A1 EH.

rockdev: 1R 5 A .

2% . recovery %%,

tools: A Linux 1 Windows #/E RS E T H T A,
u-boot: fFHIET v2017.09 MABEATH KM uboot AXHT.
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2. L%
21 HEFHEREH

#SDK A8 H Sk £ & Ak

source lunch. sh fEEINAIEFETNH 7, EFEBRIARE. $HEFE rk3566—xpi

Huppnrt project information
= 1) for debian rk356
= 2) for debian rk 3
= 2) for debian ¢ ubuntuls.a4d
= 4) for debian ¢ 6-base
= 5) for debian ; 6-dk6328
= 6) for debian <3568 -docker-openwrt

= 7) for debian

= &) for debian

= @) for debian

= a) for ubuntu

= b) for ubuntu ¢3568-vns -ubuntuls.fd
--= c) for pi rk3s66-xpi-pi
no project select

2.2 477¥ SDK

SDK AT 2 Fpr o, — i g 16 200y, — P2 e Bl .

PR A%, FE U GR PR S AT AR G o B 4 A DL 350 4
2.2.1 U-Boot Zmik

BEN SDK TR, 14707 fir & HEAT 2 1%

#./build.sh uboot

2.2.2 Kernel Zmi¥

HEN THE B A8 H AT LN an 2 B3l 5E i kernel 194w 78 & 3T .

#./build.sh kernel
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2.2.3 Debian ZRi%

./build.sh debian

2.2.4 EHIGwF

e ik Kernel/U-Boot/Recovery/Rootfs £5+N&843 4 % 5 » 1N THE H % AR B

AT LA T an& H 35S T B S 7

export RK ROOTFS SYSTEM=debian
<SDK>$./build.sh all

23 EHITE

# TR

./build. sh firmware

update. img 7€
/build. sh updateimg

#4 i release MUAEE, 4% loong/out, I [E]HK:
/build. sh pack

VE: iFEHBUETE rockdev/
BAZE loong/out
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3. BEHRE

31 ZEKET RIS

DriverAssitant v4.8.zip W4,

deppf N WA Ay TRA 5 DriverAssitant_ v4.8

N

TR EH e ESicl Fh

1K

ADBDriver
bin
Driver
Log
] configiini
mql | & Driverinstall.exe
=| Readme.tt

1KB
491 KB
1KB

_RKC

MWili “DriverInstall. exe” WHIFERF, iy “HXzhzcdt”

> MEEF ¢ Sy @0 1 "I > UnverAssitantvdB > MRE]
.

% ’ BHES wm Fh

ADBDriver 2018/12/19 10:3

bin 2018/

Driver 2018/

Log 2021/

T B configuni 2014/
imx8mq L | & Driverlnstallexe 2019/
2018/1/31 17:44

RIFAER 491 KB
A 1KB

=bian RKC © ETHERRT v4.8 X

2

. S |
& INRRNERNERNRANRANNNN

F)
(\10.168

ST1QFEX

3.2 Windos Rl#/175% BF

SDK 24t Windows 465 TR (T RAUARE v2.55 skl k), TART T H

<{SDK>/Tools/windows/RKDevTool/

WTRE, AN E ), &S TFHEH# AN MASKROM B BootROM
FeER,

B USB NER S, 1 kit Upgrade” ROF4E s, miagit A
MASKROM #&5, n#dm i A sl B AN B R G, A PuTr i ires .
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, RKDevTool v2.92 - X

Download Image Upgrade Firmware Advanced Funotion

Storage Address Hame Path
¥ 000000000 loader . \rockderiniloaderAllbin

<O

lz |Iv 0x00000000 | parameter | .. \rockdeviparameter. txt
'3 |Iv 000004000 uboot . rockderiuboot. img
4 |Iv 000006000 mise . yrockderimize. img

5 |« 00005000 boot ‘rockderhboot. ing

6 |Iv 00026000 recovery .. ‘\rockdevirecovery. img
7 |- 000063000 backup

s |Iv 0x0LC 75000 oem . rockderioem. img

s |Iv 000073000 rootfs . rockderirootfs. ing
Lo | 001015000 uzerdata .. \rockderiuzerdsta img
Loader: Run Switch Dev Partition Clear

[]write by Address

| Found One LOADER Device #7310 -
% RKDE’UTDOlIUZ‘QE - X
Download Imagd Upgrade Firmware |Advem:ed Funotion
Firmware | Upgrade Switch
Fw Ver. Loader Ver: Chip Info:  |RE3565
; |D Ytestirk3566—debi an CBIOSM-som_hwV1. 0_20220901165833 rockdey
Firmware:
Found One LOADER Device 17473 CIDADER e
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4. MHF R

41 BHEAZBRNA

kerne WA H %

<{SDK>/1loong/devices/rk3566—xpi—debianl0/kernel/arch/arm64/boot/dts/rockchip

u-boot WA H 3% :

<{SDK>/1oong/devices/rk3566—xpi—debianl0/u-boot/arch/arm/dts

defconfig H

<{SDK>/1loong/devices/rk3566—xpi—debianl0/kernel/arch/armé4/configs/rockchip 1i

nux_defconfig

4.2 DTS A

DTS it

FIARRAR Linux Kernel A& HIEAER AL E AR E R ARG R,
IOMUX, ZRilFim/MKE) GPIO, 4~ 12C/SPI E28 R client W& (EE. AT
PAFEIX M hard code' HI775, Linux 5] A B4 (Device Tree) HIME& KR A
[F) AR AL 25 44

Device Tree ¥ vl SetER e, MG DTS VS, i@ ¥ A7 disi Al.dts &
A ENZGERIERET,  #igmPEh.dtb 1 RSO, FEFHLA SR EL,
dtb 2=%% bootloader ({1 U-Boot) fn#E] RAM RN bk7s(a], H H iz
WAE NS HR 52 Kernel space. PIAZENTEEAS dtb SO, RGN &1E B U
WitG o ASTEENAUTHIE — MR T dts BoE DU 285 WK dts 5
EULE, TR dts 1 EENAANEAEREN, WA MNE, ES5:
devicetree-specifications 1 devicetree-bindings

Linux Kernel HETSZHZF&#H dts, RK “F&H) dts SCHEAARCT

ARM: arch/arm/boot/dts/
ARM64: arch/arm64/boot/dts/rockchip

W RAFAE BT A O RAR B Z5 1), B8 7= A 2N ERS, T blie
AN BIREAE R AR 7E dtsi SO, T dts SCEEN GRS [ AR R S, S HLE
i include "xxx.dtsi™ ¥ A H AR A5k,
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4.3 Kernel

4.3.1 W EH

B TREIR SDK , FFRIMEMAES AR S —=.,. B _E PR,
2 JE TR HT I N AT
o 1 Suilt X\ SDK/kernel U3, FBLE XS AN .config:

# Linux

make ARCH=armé64 rockchip linux defconfig

o HEC B S 5

make ARCH=armé64 menuconfig

ZJa =N EAL S AT R E
.config - Linux/armé4 4.19.232 Kernel Configuration

Linux/armé4 4.19.232 Kernel Configuration
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 [ ] excluded <M> module < > module
capable

*** Compiler: aarch64-linux-gnu-gcc (Linaro GCC 6.3-2017.05) 6.3.1 20170404 ***
General setup --->
*] Support DMA32 zone
Platform selection --->
Bus support --->
Kernel Features --->
Boot options --->
Kernel support for 32-bit ELO
Enable kuser helpers page for 32 bit applications.
Power management optlons CLES
CPU Power Management --->
Firmware Drivers --->
[*]1 Virtualization --->
-*- ARM64 Accelerated Cryptographic Algorithms --->
General architecture-dependent options --->

*] Enable loadable module support --->
*] Enable the block layer --->
] Hidden DRM configs needed for GKI

[
[
[
[ ] Hidden Regmap configs needed for GKI
[ 1 Hidden CRYPTO configs needed for GKI
[ 1 Hidden SND configs needed for GKI

[ ] Hidden SND_SOC configs needed for GKI
[ ] Hidden GPIO configs needed for GKI

[ ] Hidden Virtual configs needed for GKI

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

oI 4
1 ESUHEA RS * ForIFRIFmIFE N, D ARSATIE, v ZoRIT R I iR

2. GERIUHEZN Y [1 M <>, [ RBEEEERPR(HL Y) B ZER(AE N), < BR T £ Bl bR
NI RT AR FE G B B (1 M)
3. ETUSHA -, BEMIESCH R T T H %

4. Mk esc FoRiBH, #%F 2 WETDERTEIEE, &/ BT DR RN S K
ERMRELE;
5. ERALVUANTT MR SIEAR, Enter sEEH;
o T
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WePEGBEORE (M) 752 R SR AT 2 A REIE H AT, P DAV /e I S A P 2 1R 3 Y

2T (), BELRRLE

o PRAF
TR EWBCE )R, %07 A A ROt ) 2] Save JF1% T 3 IRIBIAE3EAT (RAF
ZJa, e Esc 1B H, 1B H KR8 A B ORA7 2 e B SCAF -

make ARCH=arm64 savedefconfig
mv defconfig arch/armé64/configs/XPI-3566 linux defconfig

.config - Linux/armé4 4.19.232 Kernel Configuration
- Search (CAN_GS_USB)
Search Results
Symbol: CAN_GS_USB [=n]
Type : tristate
Prompt: Geschwister Schneider UG interfaces
Location:
-> Networking support (NET [=y])
-> CAN bus subsystem support (CAN [=y])
-> CAN Device Drivers
-> Platform CAN drivers with Netlink support (CAN_DEV [=y])
m -> CAN USB interfaces
Derined at drivers/net/can/usb/Kconfig:22
Depends on: NET [=y] && CAN [=y] && CAN_DEV [=y] && USB [=y]

(100%)

< [gxit >

4.3.2 NZ%%miE

15 SDK 1R F S HET 4 s

# BN
./build.sh kernel

ﬁiﬁk E@Iﬁ%ﬁ% SDK/kernel/boot.img
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4.4 GPIO

4.4.1 &S

GPIO, ©FF General-Purpose Input/Output GEFHHIANHIH) , & —MHRH-217T 1 E feie
FIABEMNEHIFIEALI . AR GPIO 1E L HEMVIGIRA AR EM A, wTelE
Bty ERECN b, R DL B R, SRR AR S T AR I, A O R IH A GPIO
bank M7 EMZ%, 3R gpiochip_add JEMEIAZ .

XPI-3566 5 5 41 GPIO bank: GPIOO~GPIO4, 41 L\ A0~A7, BO~B7, CO~C7, DO~D7 1F
e T X a1, 5 LR ARG

GPIO pin Hlit# A3: pin = bank * 32 + number
GPIO /NHZ T 5 A: number = group * 8 + X

NI R GPI04_DS pin B 7

bank=4; //GPIO4_D5 =>4, bank € [0,4]

group=3;  //GPIO4_D5 => 3, group € {(A=0), (B=1), (C=2), (D=3)}
X=5  //GPIO4_D5=>5,X € [0,7]

number =group *8 +X=3*8+5=29

pin = bank*32 + number=4 * 32 + 29 = 157,

GPIO4_D5 X M i) 15 £ 0 J& ik i< &gpio4 29 IRQ_TYPE_EDGE_RISING>,
B kernel/include/dt-bindings/pinctrl/rockchip.h BJZZE AT 40,
"] LUK GP1O4_D5 ik H<&gpio4 RK_PD5 IRQ_TYPE_EDGE_RISING>.

#define RK_PA©
#define RK_PA1
#define RK_PA2
#define RK_PA3
#define RK_PA4
#define RK_PA5
#define RK_PA6
#define RK_PA7
#define RK_PBO

VW 0 N O U A W N R O

#define RK_PB1
#define RK_PB2

R R
R ®©

#define RK_PB3

Room 02-04, 10/F, Block A, Building 8, Shenzhen International Innovation Valley, Dashi Road,
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4.4.2 A ZE#EH] GPIO

GPIOA_D5 WAEWILABIYAE ¢, BATATLLEF Cat /sys/kemel/debug/gpio
fr & BEMLL GPIO LA . 43| IS WL E S BB, BATTAT LA
export tHﬁ’ileﬂ%@*iFH

ut hi
1 out ki
:l out hi
) out hi
:' out hi
:l out hi
) out hi
1 out hi

, parent; platform/EeT40000

|rr=-_5n=-_t

GPI0= G4-56, parent: plat

BC & GPIO y— M i Nt TP IR0 F
WIR—. 1EiEH &1 H echo v 2K B4 /E ) GPIO 4w’ export:
echo N > /sys/class/gpio/export
WU ARG echo aiv4 1 E GPIO J71Al:
1\ PAR RPN
echo in > /sys/class/gpio/gpioN/direction
2. ST
echo out > /sys/class/gpio/gpioN/direction
3. A H cat A5 & EFH GPIO J7[F]
cat /sys/class/gpio/gpioN/direction
W= EEHIEE ] cat B echo T4 & F GPIO % N A B 1% B GPIO % Hi{H -
1. E%iﬁu)\@
cat /sys/class/gpio/gpioN/value
2. BB AR
echo 0 > /sys/class/gpio/gpioN/value

Room 02-04, 10/F, Block A, Building 8, Shenzhen International Innovation Valley, Dashi Road,
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3. it
echo 1 > /sys/class/gpio/gpioN/value

4.4.3 IRFhIEH| GPIO

ASCLL GPIO0 A0 A1 GPI02 B4 XN GPIO HAHIE T —14 & B /E GPIO
CTRIEXE, 7E SDK H#44 ~: kernel/drivers/gpio/gpio—control. ¢, LA N HLLA
ZIRE NBIANEH GPIO HIERAE.

A. GPIO M@ N
EAEE DTS S Hh 1 IR B (1) 8 Y ik -

<{SDK>/loong/devices/rk3566—-xpi-debianl0/kernel/arch/arm64/boot/dts/rockchi
p/rk3568—evb. dtsi

gpio_group
compatible = “gpio—group”;
pinctrl-names = “gpio—lte”;
status = “okay”;
gtc—gpios = <&gpio2 12 GPIO ACTIVE HIGH>:

SRIGHBCE deconfig A, fHHAESW1ES] gpio—control. ¢ S 4

SDK>/loong/devices/rk3566-xpi—-debianl0/kernel/arch/arm64/configs/rockchip

linux defconfig

CONFIG_GPIO_CONTROL=y

XS AN EE AR N . gte—gpios GPI02 B4
GPIO_ACTIVE HIGH F/x & H-FA R, WREELEPE R, "L N:
GPIO ACTIVE LOW, 1X/™J&@ MKk BX Al BT 152 B o

Room 02-04, 10/F, Block A, Building 8, Shenzhen International Innovation Valley, Dashi Road,
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SRJAAE probe BRELTXS DTS Frids it sHitt AT i@ dr, AAST:

static int gpio irc probe(struct platform device *pdev)
{

int ret;

int gpio, gpio_enable value;

enum of gpio flags flag;

struct device node *gtc_gpio node = pdev—>dev. of node;

printk (“gtc GPIO Test Program Probe\n”);

gpio = of get named gpio flags(gtc gpio node, “gtc—gpios”, 0, &flag);
if (!'gpio is valid(gpio)) {

printk (“gtc—gpios: %d is invalid\n”, gpio);

return —ENODEV;

if (gpio request(gpio, “gtc—gpios”)) {
printk (“gpio %d request failed!\n”, gpio);
gpio free(gpio);
return —ENODEV;

gpio enable value = (flag == OF GPIO ACTIVE LOW) ? 0:1;
gpio direction output(gpio, gpio enable value);

printk (“gtc gpio putout\n”);

}
v HESM gpio_irc probe HREUEFER, RIMIERJR gpio_irc probe EREINZ

of get named gpio flags MW HILEL gtc—gpios ) GPIO Bt & %m5 Fbx
&, gpio_is valid HWriZ GPIO 45 &AL, gpio_request WIHIF &%
GPIO0. RWIEHAERE HES, FEIWH gpio free RBEHCZ AT HIIEE H DI
GPIO . EIKZENHHA gpio direction output #fA] LA E i th Sk &L,
X HEERN A DTS SREUAS 2 196 208~ GPTO_ACTIVE_HIGH, RIJymiH~F,
SROREh % TAE, 0T CAR 3 2804S5 2 R 51 I 1%k ey L

KPR IR E L GPI0, B BIE AR, R AU

int val;

gpio_direction_input(your_gpio);

val = gpio_get _value(your_gpio);
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AR M GPIO APT JE X: geniatec

#tinclude <linux/gpio.h>

#include <linux/of gpio.h>

enum of gpio flags f{
OF _GPIO_ACTIVE LOW = 0x1,
I
int of get named gpio flags(struct device node *np, const char *propname,
int index, enum of gpio flags *flags);
int gpio is valid(int gpio);
int gpio request (unsigned gpio, const char *label);
void gpio free(unsigned gpio);
int gpio direction input(int gpio);

int gpio direction output(int gpio, int v);

B. GPIO Zfi i A

GPTO HIh i GPTO AU A M SRl HoadE DTS SCAF A& aRah i #
VAR -

<{SDK>/loong/devices/rk3566—xpi—debianl0/kernel/arch/armé4/boot/dts/rockchip/
rk3568—evb. dtsi

gpio group{
compatible =

”

gpio—group”;

pinctrl-names = “gpio-lte”;

status = “okay”;
gtc—irq-gpio = <&gpio4 29 IRQ TYPE EDGE RISING>; /% GPI04 D5 */

IRQ TYPE EDGE RISING Fxlred Bk, *41%5| 3] E ARG SH
Al DAl TR TR A, X HLIA AT ARG B R T

IRQ TYPE NONE //ERME,  TEE S W e A

IRQ TYPE EDGE RISING // bFHiBfulik

IRQ TYPE EDGE FALLING //°F &Sk

IRQ_TYPE EDGE BOTH  //_bFHiSAI Bk &

IRQ TYPE LEVEL HIGH //wmiH Ptk

IRQ TYPE LEVEL LOW  //f%H- Ptk
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RIETE probe BT DTS JTF Vi v VA T AT, 7 (b I P 5,
.

static int gpio irc probe(struct platform device *pdev)

{

int ret;
int gpio, gtc irq gpio, gtc irq;
enum of gpio flags flag;

struct device node *gtc gpio node = pdev—>dev. of node;

gtc_irq gpio = gpio;
gtc irq = gpio to irq(gtc irq gpio);
if (gte_irq) {
if (gpio_request(gpio, “gtc—irg—gpio”)) {
printk (“gpio %d request failed!\n”, gpio);
gpio free(gpio);
return IRQ NONE;

ret = request irq(gtc irq, gtc gpio irq, flag, “gtc—gpio”, NULL);
if (ret !=0)
free irq(gtc irq, NULL);

return 0;

%

static irgreturn t gtc gpio irq(int irq, void *dev id) //"HWitR%k
{

printk (“Enter gtc gpio irq test program!\n”);

return IRQ HANDLED;

W M gpio_to irq # GPIO M) PIN {E¥ # NAH MK IRQ {H, WHH
gpio request HiF G HZ 10 1, A request irq HiFET W, G5 S E R
H free irq B, ZRET gte irq SZHIFHREFHNRS, gtc gpio irg
WAL, flag 2B RN, gte—gpio ARAIKBNFET HFK-
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4.5 12C

4.5.1 fEifr

XPI-3566 H R FA 6 A~ b 120 =i, &4 12C BRSO TE:

Port Pin name Device

12C0 GPIO0_B1/12C0_SCL RK809
GPIO0_B2/I2C0_SDA

12C1 GPIO0_B3/I2C1_SCL pcf8563
GPIOO_B4/I2C1_SDA

12C2_MO GPIO0_B5/12C2_SCL_MO0 | & NHAhIhfE
GPIO0_B6/I2C2_SDA_MO

12C2_M1 GPIO4_B5/I2C2_SCL_M1 | Camera/dsi
GPIO4_B4/12C2_SDA_M1

12C3_MO GPIO1_A1/12C3_SCL_MO0 | EH NHAhIhAE
GPIO1_A0/I2C3_SDA_MO

12C3_M1 GPIO3_B5/12C3_SCL_M1 | EH NHAhIhfE
GPIO3_B6/I2C3_SDA_M1

12C4_MO GPI04_B3/12C4_SCL_M0 | EH NHAhIhfE
GPIO4_B2/12C4_SDA_MO

12C4_M1 GPIO2_B2/12C4_SCL_M1 | 8 NHAhThfE
GPIO2_B1/12C4_SDA_M1

12C5_MO GPIO3_B3/12C5_SCL_M0 | EH N AhIh#E
GPIO3_B4/I2C5_SDA_MO

12C5_MO GPIO4_C7/12C5_SCL_M1 | & AT fE
GPIO4_DO0/12C5_SDA M1

A FERR AT LI KR ERCE 12C.
FCE 12C A7 AP RDER:

&AM 12C 5

B SUFIVES 12C 3R 3)

T LA E rtc-pcf8563 i, MREN T EALE : kernel/drivers/rtc/rtc-pcf8563.c.
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4.5.2 5ESCFIEM 12C #4%

FEVEM 12C WA, FELEME i2c_client KR 12C 4. RMAEFRE Linux F1, FP
HEBRMMRNE 12C REER, Linux St RIEFTIREE IS ERE i2c_client 45114,

R R 12 W#&E R U RpES 2 0TS X, WFFs:

<{SDK>/1loong/devices/rk3566—xpi—debianl0/kernel/arch/arm64/boot/dts/rockchip/
rk3566—-evb2-1p4x—v10. dtsi
&i2c1 {
status = “okay”;
pcf8563 rtc: pcf8563@51 {
compatible = “nxp, pcf8563”;
dev name = “rtc pcf8563”;
reg = <0x51>;
init date = 72015/01/01”;

status = “okay”;

1
Fo BT dts T 5G, FTEAE defconfig M, [l H 4w PE rtc ISR E:

<{SDK>/1loong/devices/rk3566—xpi—debianl0/kernel/arch/arm64/configs/rockchip
linux defconfig

CONFIG_RTC_DRV_PCF8563=y

4.5.3 & SCHEM 12C ZKF)

A. X I2C Izl

TEE X 12C BB i, HP EREE XL R of _device_id Ml i2c_device_ids
of_device_id RIS IAH DTS U E LM®&EE, HiE W NAR:

<{sdk>/kernel/drivers/rtc/rtc—pcf8563. c

static const struct of device id pcf8563 of match[] = {
{ .compatible = “nxp, pcf8563” },
{1

I

MODULE_DEVICE TABLE (of, pcf8563 of match) ;
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E N AT i2c_device_id:
static const struct i2c device id pcf8563 id[] = {
{ "pcf8563”, 0 },
{ “rtc8564”, 0 },
{}

}s
MODULE DEVICE TABLE (i2c, pcf8563 id):

i2c_driver W RN AT7R:

static struct i2c driver pcf8563 driver = {

.driver = {
.name = “rtc—pcf85637,
.of match table = of match ptr(pcf8563 of match),
I
. probe = pcf8563 probe,
.1d table = pcf8563 id,

Vo AR id_table SRR IAREN AT R I

B. y:AM 12C X3

1§ i2c_register_driver EREGEM 12C IK5) .

module i2c driver (pcf8563 driver);
#module i2c driver NZZE X, A LUBIFN:
static int  init pcf8563 driver init(void)
{

return i2c register driver (&pcf8563 driver);

1
module init (pcf8563 driver init);
static void exit pcf8563 driver exit(void)

{
i2c del driver (&pcf8563 driver);
}

module exit (pcf8563 driver exit);

TEH i2c_register_driver JE:f 12C IRZNET, S5 12C W, WIHIZIKAN SCRE AT D )
i, WS AHZIREIH probe PREL.
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4.5.4 BT 12¢ WREIE

TEVEME 12C KEh )5, BIRJHET 12C #ifl.
) ML I S

int i2c master send(const struct i2c client *client, const char *buf, int count)

{

int ret;
struct i2c_adapter *adap = client—>adapter;
struct i2c_msg msg;
msg. addr = client—>addr;
msg. flags = client—>flags & 12C M TEN;
msg. len = count;
msg. buf = (char *)buf;
ret = i2c¢ transfer (adap, &msg, 1);
/%
* If everything went ok (i.e. 1 msg transmitted), return #bytes

* transmitted, else error code.

*/
return (ret == 1) ? count : ret;
}
] AATLEE LS & -

int i2c master recv(const struct i2c client *client, char *buf, int count)
{
struct i2c_adapter *adap = client—>adapter;
struct i2c _msg msg;
int ret;
msg. addr = client—>addr;
msg. flags = client—>flags & I2C M TEN;
msg. flags |= 12C M RD;

msg. len = count;

msg. buf = buf;
ret = i2c transfer(adap, &msg, 1);
/%

* [f everything went ok (i.e. 1 msg received), return #bytes received
* else error code
*/

return (ret == 1) ? count : ret;
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4.5.5 iR 12C &4

A LU TS i2ctool it i2c WA & T EM LY, APIRINT
a. N AR AR : sudo apt-get update

c. BEMAN 2c FREAEMEATIMbE:  2cdetect -y 1

[e:
19:
20:

30:

4@ ;
50:
BO:
70:

AEF] i2c1 FIEMA —AHulkA oxs1 B4
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4.6 UART

4.6.1 fAA

RK3566-XPI JF Kkt FA 10 N E uart #6188, &4 vart M AR %

Port Pin name Device

uart0 GPIOO0_CO/uart0_rx SN HAR T RE
GPIOO0_C1/uart0_tx

GPIOO0_C7/uart0_ctsn
GPIOO0_C4/uart0_rtsn

Uartl_mO0 GPI0O2_B3/uart2_rx 2R N HAR T e
GPI02_B4/uart2_tx

GPIO2_B6/uart2_ctsn
GPIO2_B5/uart2_rtsn

Uartl_m1 GPIO3_D7/uartl_rx 2R N HAR T Re
GPIO3_D6/uartl_tx

GPIO4_C1/uartl_ctsn
GPIO4_B6/uartl_rtsn

Uart2_mO0 GPIOO0_DO/uart2_rx debug
GPIOO0_D1/uart2_tx

Uart2_m1 GPIO1_D6/uart2_rx 5N HAR T RE
GPIO1_D5/uart2_tx

Uart3_m0 GPIO1_AO/uart3_rx 5 H N HAR T RE

GPIO1_Al/uart3 tx
GPIO1_A3/uart3_ctsn
GPIO1_A2/uart3 rtsn

...... SRy EAb e

Uart5_m1 GPIO3_C3/uart5_rx 5 H N HAR T fE
GPIO3_C2/uart5_tx

...... SRy EAb e

vE: HE vart 5| HIRCE AT LR
<sdk>/loong/devices/rk3566-xpi-debian10/kernel/arch/armé4/boot/dts/rockchip/rk3568-pinctrl.
dtsi XHHEE.
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A EERR A AT KR EERCE vart.

FHARCE uartl MR debug F(JE3 A E1) A1 .

4.6.2 BECE UART1 MO

a. € vartl A SI I, 45 vartl {HF 5] A
GPIO2_B3. GPIO2_B4. GPIO2_B6. GPIO2_B5
b. 7E rk3568-pinctrl.dtsi SCHFF AR i 5| RS

uvartlm0 xfer: uartlmO—xfer {
rockchip, pins =
/% uartl rxm0 */
<2 RK PB3 2 &pcfg pull up>,
/% uartl txmQ */
<2 RK PB4 2 &pcfg pull up>;

uartlm0 ctsn: uartlmO-ctsn {
rockchip, pins =
/% uartlm0 ctsn */
<2 RK PB6 2 &pcfg pull none>;

uartlm0 rtsn: uartlmO-rtsn {
rockchip, pins =
/% uartlm0 rtsn %/
<2 RK PB5 2 &pcfg pull none>:

c. AL & dts 34

/1k3566-evb2-1p4x—v10. dtsi

&uartl {
status = “okay”;

pinctrl-names = “default”;

<{SDK>/loong/devices/rk3566—xpi-debianl0/kernel/arch/arm64/boot/dts/rockchip

pinctrl-0 = <&uartlm0 xfer &uartlmO ctsn>;
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4.6.3 BCERRE O

a. R REFIK debug M AEFI RSB
b. fF dts XX rk3568-linux.dtsi HERIN:

<{SDK>/1loong/devices/rk3566—xpi—debianl0/kernel/arch/armé4/boot/dts/rockchip
/rk3568-1inux. dtsi

fig—debugger {
compatible = “rockchip, fig—debugger”;
rockchip, serial-id = <2>; / /A0S
rockchip, wake—irq = <0>;
/* If enable uart uses irq instead of fiq */
rockchip, irg—mode—enable = <1>;
rockchip, baudrate = <1500000>; /* Only 115200 and 1500000 */
interrupts = <GIC_SPI 252 IRQ TYPE LEVEL LOW>;
pinctrl-names = “default”;
pinctrl-0 = <&uart2m0 xfer>; //& FfEH RIS

status = “okay”;

VE: uart2m0 xfer 7F rk3568—pinctrl.dtsi A& X H.

c. KM vart2 DyRE(MOAE EF, ZECH vart2):

<{SDK>/loong/devices/rk3566—xpi-debianl0/kernel/arch/arm64/boot/dts/rockchip
/1k3566—evb2-1p4x-v10. dtsi

&uart2 {
status = “disabled”;

b
A DB BB S R
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4.7 SP

4.7.1. fajfr

RK3566-PC At EA 4 A Lspl, &4 spi B G RN %

Port Pin name Device

spi0_mO0 GPIO0_B5/spi0_clkmO S AT RE
GPIOO0_C5/spi0_misomO
GPIO0_B6/spi0_mosim0
GPIO0_C6/spi0_csOmO0
GPIO0_C4/spi0_cs1mO

spi0_m’1 GPI102_D3/spi0_clkm1 A AHARThRE
GPI02_D0/spi0_misom1
GPI0O2_D1/spi0_mosim1
GPI02_D2/spi0_csOm1

............ R HAthaE
Spi1T_m1 GPIO3_C3/spil_clkm1l R AR B

GPIO3_C2/spil_misoml

GPIO3_C1/spil_mosiml

GPIO3_Al/spil_csOml1
............ S AT RE
spi3_m1 GPI04_C2/spi3_clkm1 SR AR DI RE

GPIl0O4_C5/spi3_misom1
GPIlO4_C3/spi3_mosim1
GPI104_C6/spi3_csOm1
GPl04_D1/spi3_cs1iml

e Hee SPI 5| IR E T DAFE
<sdk>/loong/devices/rk3566-xpi-debian10/kernel/arch/armé4/boot/dts/rockchip/rk3568-pinctrl.
dtsi AT AEE.

A5 E BRI AR ZIT R EECE. SPI.

T LABECE SPIARFER N,
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4.7.2 5 XFAEM SPI #& |

FEFRYE Linux T, A R FEERMAMEMNE SPI E&EE, Linux BLSiRBIE TR ALHE BR
i& spi_client 2y Al

PR AR spi w45 B UL e NS 2] DTS U, 40k Fios:
<{SDK>/loong/devices/rk3566—xpi—debianl0/kernel/arch/arm64/boot/dts/rockchi
p/rk3566—evb2-1p4x—v10. dtsi

&spio{
status = “okay”;
max—freq = <48000000>; /* spi internal clk, don’t modify %/
pinctrl-names = “default”;

pinctrl-0 = <&spiOml csO &spiOml pins>;

spi_dev@0 {
compatible = “rockchip, spidev”;
reg = <0>;
spi—max—frequency = <12000000>;
spi—lsb—first;

b

LB L dts 55, FENRE defconfig 30, HH 4w spidev.c IXENFEF

<SDK>/1oong/devices/rk3566-xpi-debianl0/kernel/arch/arm64/configs/rockchip
~linux defconfig

CONFIG_SPI SPIDEV=y
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4.7.3 5 XFEM SPI IKF)

A. EEX SPI Kz}

FE5E X spi WBNZ AT, FE SGEE LR of_device id o
of device_id TSI MA DTS Ui E XM AEE, HE T Hs:

<{SDK/kernel/drivers/spi/spidev. c>

static const struct of device id spidev dt ids[] = {
“rohm, dh2228fv” },
.compatible = “lineartechnology, 1tc2488” },

{ . compatible

{

{ .compatible = “ge, achc” },

{ .compatible = “semtech, sx1301” },

{ .compatible = “rockchip, spidev” },
{1,

b

MODULE DEVICE TABLE (of, spidev dt ids);

spi_driver W NPTN:

static struct spi driver spidev spi driver = {
.driver = {
. name = ”spidev”,
.of match table = of match ptr(spidev dt ids),
.acpi match table = ACPI PTR(spidev acpi ids),
|
. probe = spidev_probe,

.remove = spidev remove,

B. YEMt SPI IXZh

{§i ] spi_register_driver BREFEM SPI IKXF),

spi_register_driver(&spidev_spi_driver);

fEA A spi_register_driver yEM SPI IRBNET, 2xiff; SPI W&, WISRZIKS) e I £
IS, WIS probe BRi%L.
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4.7.4 MK SPI &K%

BE spi T ABEMEIN: s /dev

i FH| kernel/tools/spi/spidev_test.c MHRFET . JoEF SLIARE 7 8 FT - B 15 #4815 55 Sy
BT RS, AFRNZES.

*device

mode ;

SHIBIE I PE: gee spidev_test.c -0 spidev_test
%82 spi_miso A1 spi_mosi
EINAT2: . /spidev_test -v EL# L H LA B0 N RNy H S — 2

root@marc-rzg2l:~# ./spidev_test -v
spi mode: Bx0
bits per word: 8

max speed: 508000 Hz (508 KHz)
TX | FF FF FF FF FF FF 40 88 8@ B8 80 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF F@ @D |
RX | FF FF FF FF FF FF 46 088 6B @8 80 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FO 8D |
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