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1. RiE/4ES

%5
ADC
CAN
CPAL
CRU
DMA
GPIO
GRF
HAL
12C
128
NVIC
PWM
RTC
SFC
SMCCC
SPI
SysTick
UART
USB
VOP

WDT

TR IR

Analog-to-digital converter
Controller area network

Core Peripheral Access Layer
Clock and Reset Unit

Direct Memory Access

General purpose 1/Os

General Register File

Hardware Abstract Layer
Inter-integrated circuit
Inter-integrated sound

Nested Vectored Interrupt Controller
Pulse Width Modulation
Real-time clock

Serial Flash Controller

ARM SMC Calling Convention
Serial Peripheral interface

System tick timer

Universal asynchronous receiver/transmitter

Universal Serial Bus
Video Output Processor

watchdog


af://n143

2.0

1% 30 E EA 48 Rockchip MCU HAL(Hardware Abstract Layer) [ £F 22 RIS IR FE NVE . G5 MR FN 22 52 SOMYE . A8 2R
SRS H RS BV R AN IR BRI BT R S I BRI O, IR BIN . IS RN LR
BEVEAN RITERE,  HAR TG A4 A RO S A, P SCRS R A RO (I R AR, BRI R .

HAL [E 44 % i Je % I #3371 J2—CPAL(Core Peripheral Access Layer)f# ] MISRA-C #5ifE. i iIAMA RSN &7 %6
B—HAMEED, AR BB SH LR R E . T2 ANSI-C frit.
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3. B EM R

3.1 HR4WH

|— doc
| L— Rockchip User Guide HAL CN.md
lib
— cms1s
F— Device
L— RKk2108
I— Include
| |— soc.h

— rk2108.h
— rk2108 usb.h
L system rk2108.h

— ccc

| |— gcc arm.ld
| L startup rk2108.S

|

|

|

|

|

|

|

|

|

|

| L— system rk2108.c
L— Include

I— cmsis compiler.h
I— cmsis gcc.h

}— core cmd.h

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

I— bsp
| L— Rk2108

| F— hal bsp.c
| L— hal bsp.h
L

— inc
| — hal base.h
| — hal def.h

| I— hal nvic.h
| — hal uart.h
|

L— src

— hal base.c
— hal nvic.c
l— hal uart.c

}— hal conf.h
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| |— main.c

| L main.h
L — middleware

H3 W&
doc T A SR
lib FH T4 53 rt-thread, zephyr 25 RTOS ) lib H 3%
lib/CMSIS PL ARM CMSIS5 A4 base, Jll I~ Rockehip SoC 5& X
lib/hal MCU ¥ HAL 3¢z} EE Y
lib/bsp MCU (138 fr 22 3k BSP e & AR5
test HAL Xz 5% 51 i Ch
middleware PRI R
3.2 FEL T
LA RK2108 A

- CMSIS-CORE Device Files

- CMSIS-CORE Standard Files{ARM)

- HAL layer

main.c
User Application o
main() { =}

Firmware Packet File Structure
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3.3 SOC HZF* XX

lib/CMSIS/Device H FA7HL SoC AR IREAE B, 74725 78 SO LURGE 1 B s AH AT,

pais iR
startup_rk2108.S 7 B B AN B P A ) R Y R B S S MR 7 SRR B HERR N

system rk2108.c/.h e RS start up IS EBK main F5T1H A 1) SystemInit().

gee_arm.ld BRI A

soc.h RS . B, FAEaai iR, 2 E Bk, HAL FEgE—51
k2108.h FEIH rxbb T B AR BB E L . A A7 2R 5 1S B Sk ST

k2108 _usb.h usb LA A7 SR S f a0 A5 B Sk ST

3.4 HAL B F (&

lib/hal H 3% HAL R RARRS 4K, FHorb sre H A& A C AR, inc H &Y 50 APT B #, i1
R A7 2 SRR AN BIT 5 SCHR 5 4E SOC Sk3UIFH, S BEHA AL FIAAAT SKSTAF, U0 2 5E R (% B K 1,
FIAE C S EAE o

P iR

hal_ppp.c F TR/ BRI S B AR 1 RK & K APL, #40: hal adc.c, hal spi.c.

FEIRZ s C SRS, ERE AR MMM S SGRRME, Bk

hal_ppp.h
#-PPP SHREAE O, BlU0: hal ade.h, hal spi.h.

Ah RS £ BB BR BN RE PP T S SOfF o IR 2 SO e A B e Y 5 B R A8 IR
hal_ppp_ex.c APL. PRI GAZARS € WA i AR AN F R Se B 7 20, RS0 b iRk APL KA 75 _ppp
FHTE ] APL. f140: hal adc ex.c, hal spi_ex.co

A B 26 B SRBREN AR e (9 e ST Sk S, B IR R E BRSO 454, € i A

hal .h . N .

al_ppp_ex M7z, RS HR#&ER45>, #1: hal adc ex.ah, hal spi_ex.h.
hal base.c HAL E¥I461k, 4 DEBUG #:11. #:F SysTick 4% 1) Time Delay
hal base.h hal base.c k14

HAL PE A B 4 D RE ) 50T R BC B SO, 75 R B IR S8 Fr FHAAL 2% Sk Bk B AH ST B A
vt H AR %1 hal_confh.
hal confh.template A LA RIS :
LA SR ICE . B BRI B 2
20T AT e R T B VS 0 WA PR R 5

hal_defh HOLH) HAL W98, W@ e SGER . A2é sz e 3o
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3.5 BSP H XX

bsp PEHSRAETBEEAN S F ASL IR KL B AN dev TR, AURY #4124 /lib/bsp/project_name/hal_bsp.c/h.

XA i
hal_bsp.c HEANE R ALPIRAICE . HAL X375 KA vl A A SBIER B2 R (Ul i2¢_dev)

hal _bsp.h hal_bsp.c 3k fF

3.6 test H X fF

test H 3¢ T2 HAL ) unit test #1523, Horb:  test/unity:  MHAHELE Unity FUACRDSEZEL, SKIET https:/github.co
m/ThrowTheSwitch/Unity.git. test/hal: HAL IRz FIIHACHD test_runner.c: W& 22827, HTH - ERFIHA

3.7 project H 3314

project H3HE AT BE WIH & TAE, A& mIair A A0S, 2 TR A4t main b8 H0H I &AL 1. 40
project/rk2108 fE4TXH %A T (¥ A%, HLIH 7 Z LB AT RiAT BB F AT an AL AR B E S

s ik

hal_conf.h HAL LS I OGHE B Sk SOk, 83 85 SO0 T LAY HAL Fe.
rkxx_bsp.c % BSP ¥4tk

main.c/.h R : A4E HAL Init(), RN YIG1G, SMEERILG L, P RIF .

3.8 middleware B 3 X%

middleware H3H T BHZE, Han: o] HT47 FatFs S£HAS middleware/FatFs.

4. 0458 P I 1

4.1 EERRAEBAT

HAL #RAGIT R B, LUK EL RK2206 H /N FPAE IR LA S i SRAEAT Ui B, A RS R T 4 J 2
52, FEJRIET lib/hal BB fE .

4.1.1 HINAHS
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LAR 9 s DB ARAR e (K S H 3

/* SEEEM BAL FFRE */
doc

lib

LICENSE

&
o
=

project
test

[TTTTT

tools
_conf.h /* ¥ hal conf.h.template BTN HAL ERE */
main.c /* B HWNKFEPRED */

I

HA main.c W :

#include "hal base.h"
#include "hal bsp.h"

int Main (void) ;

static void BSP UART Init (void)
{

/* UARTO mO */

WRITE REG MASK WE (GRF->GPIO0B IOMUX H,
GRF_GPIOOB IOMUX H GPIO0B4 SEL MASK |
GRF_GPIOOB IOMUX H GPIOOB5 SEL MASK |
GRF GPIOOB IOMUX H GPIOOB6 SEL MASK |
GRF_GPIOOB IOMUX H GPIOOB7 SEL MASK,

2 << GRF_GPIO0OB IOMUX H GPIO0B4 SEL SHIFT |
2 << GRF_GPIOOB IOMUX H GPIOOB5 SEL SHIFT |
2 << GRF_GPIOOB IOMUX H GPIOOB6 SEL SHIFT |
2 << GRF_GPIO0B IOMUX H GPIOOB7_ SEL_ SHIFT);

int Main (void)
{
struct UART REG *s pUart;
const struct HAL UART DEV *s uartDev;

HAL Init();

struct HAL UART CONFIG hal_uart_config = {
.baudRate = UART BR 115200,
.dataBit = UART DATA 8B,
.stopBit = UART ONE STOPBIT,
.parity = UART PARITY DISABLE,
}i

s pUart = UARTO;

//
//
//
//

UARTO_CTSN_MO
UARTO RTSN MO
UARTO_RX_MO
UARTO_TX_ MO

s_uartDev = &g uartODev; /* kit HAL bsp HFKEHEM device ZEMMATIE */

BSP_UART Init();



HAL UART Init(s_uartDev, &hal uart config);
HAL UART SerialOutChar (s _pUart, 'c');

while (1)

’

hal_conf.h:

#ifndef HAL CONF H_
#define HAL CONF H

#define RKMCU RK2206
#define HAL UART MODULE_ENABLED

fendif

4.1.2 dmiF

RGN FELEIHTLLT LA A2
SR

. /* MEHRXTFH hal conf.h Xff */

./hal/lib/hal/inc /* ERIKFSSCH, BIERHER vart S */

./hal/lib/bsp/RK2206 /* HAL ML AZE bsp Stk i, W BSP HICHZ=ATUN +/
./hal/lib/CMSIS/Device/RK2206/Include /* 3T cMSIS JFRM core EE, $£W soc HEXX{F=Aik
W x/

./hal/lib/CMSIS/Core/Include /* CMSIS kff */

PR H 3%

./hal/lib/hal/src/hal_base.c /* HAL FEWIGHALSEERSCHF LIRS */

./hal/lib/hal/src/hal debug.c /* HAL debug XFFJEIY */

./hal/lib/hal/src/hal uart.c /* HAL uart FEHRIRZDRERG, A HMBHHF &R, FREEMN */
./hal/1lib/bsp/RK2206/hal_bsp.c /* HAL RHEEH Y bsp XFREMG */
./hal/lib/CMSIS/Device/RK2206/Source/Templates/GCC/startup rk2206.S /* start up TR IEAD */
./hal/1ib/CMSIS/Device/RK2206/Source/Templates/system rk2206.c /* CMSIS system init SCHLJRAY
=/

./main.c /* uart WHAFEF */

B

./hal/1ib/CMSIS/Device/RK2206/Source/Templates/GCC/gecc arm.1d /* HAL FFRADHEALHE R A SR
*
/

G iy & T
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{7 B T P A R G 23R A AT DARRE ML S B i & 17, BLR DN GCC 22 34 3 TR BE T 1O T .4 1 in &, MDK
TR G B A 3T S AR S ST BT

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -std=c99 -I"." -I"./hal/lib/hal/inc" -
I"./hal/lib/bsp/RK2206" -I"./hal/lib/CMSIS/Device/RK2206/Include" -
I"./hal/lib/CMSIS/Core/Include" -c -o ./hal base.o hal/lib/hal/src/hal_base.c

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -std=c99 -I"." -I"./hal/lib/hal/inc" -
I"./hal/lib/bsp/RK2206" -I"./hal/lib/CMSIS/Device/RK2206/Include" -
I"./hal/lib/CMSIS/Core/Include”" -c -o ./hal debug.o hal/lib/hal/src/hal debug.c

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -std=c99 -I"." -I"./hal/lib/hal/inc" -
I"./hal/lib/bsp/RK2206" -I"./hal/lib/CMSIS/Device/RK2206/Include" -
I"./hal/lib/CMSIS/Core/Include" -c -o ./hal uart.o hal/lib/hal/src/hal uart.c

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -std=c99 -I"." -I"./hal/lib/hal/inc" -
I"./hal/lib/bsp/RK2206" -I"./hal/lib/CMSIS/Device/RK2206/Include" -
I"./hal/lib/CMSIS/Core/Include” -c -o ./hal bsp.o hal/lib/bsp/RK2206/hal bsp.c

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -std=c99 -I"." -I"./hal/lib/hal/inc" -
I"./hal/lib/bsp/RK2206" -I"./hal/lib/CMSIS/Device/RK2206/Include" -
I"./hal/lib/CMSIS/Core/Include” -c -o ./startup rk2206.o
./hal/lib/CMSIS/Device/RK2206/Source/Templates/GCC/startup rk2206.S

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -std=c99 -I"." -I"./hal/lib/hal/inc" -
I"./hal/lib/bsp/RK2206" -I"./hal/lib/CMSIS/Device/RK2206/Include" -
I"./hal/lib/CMSIS/Core/Include” -c -o ./system rk2206.0
./hal/lib/CMSIS/Device/RK2206/Source/Templates/system rk2206.c

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -std=c99 -I"." -I"./hal/lib/hal/inc" -
I"./hal/lib/bsp/RK2206" -I"./hal/lib/CMSIS/Device/RK2206/Include" -
I"./hal/lib/CMSIS/Core/Include" -c -o ./main.o ./main.c

arm-none-eabi-gcc ./hal base.o ./hal debug.o ./hal bsp.o ./hal uart.o ./startup rk2206.0
./system rk2206.0 ./main.o -mcpu=cortex-m4 -mthumb -Wl,-gc-sections --specs=nosys.specs -
Ilm -lgcc -nostartfiles --specs=nano.specs -mcpu=cortex-m4 -mthumb -std=c99 -0s -g -
T./hal/lib/CMSIS/Device/RK2206/Source/Templates/GCC/gcc_arm.ld -Wl,-Map=./TestDemo.map, -

cref -o TestDemo.elf

arm-none-eabi-objcopy -0 binary TestDemo.elf TestDemo.bin

4.1.3 BFPIT

g P H SR ) TestDemo.bin\elf 7] LB J-link T B N3 % &+, @il RK MCU T8 TEITE T, HABR
RK TFEfi.

4.2 5 RTOS &£}

4.2.1 £ .3 rt-thread OS
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4.3 Power Management

AR TSR B (1 g A R

5.1 aw 44 HL

SO0 FH SRR DA 1 Y5 R S B 2R iR, A start up {4 “startup_rk2108.S”, SRENAH S AIRE 4 5 2 SCAF DUBEEL ] 5 T
3k, W“hal_uart.c”.

5.1.1 B4

R TRy 4 LASE g O 2R, I b DU RIZR o BRI 42 K S s 4 e R 4%, AL HE DL B 40
int PRE_MODULE FuncFeature SUB(void)

e Wi%: 'PRE ', & K5
o HAL EXHAMEMR RS D, RCA"HAL "JF3k, Blln: HAL UART ReadByte();

o HAL FEXTAMBMLIZ @ X kEdz 0, NP HAL "F3k, #li: " HAL UART SetIntEnabled";
o WP 4. 'MODULE ';

o UIEEHAHS: FuncFeature: % F RS X 4 Hin F)Se g R4 &

o JG%: 'SUB()': WARFZITE KV, A2 X 520, oL IEE, P4, T,
5 R R 2 s )

/* HAL API Level function */

HAL Status HAL USB Init(void);

HAL Status HAL USB_ RequestEnqueue () ;
HAL Status HAL RTC SetTime (eTIMER HAL TIMERO, int32 time);

/* Module internal function */

HAL Status USB Reset (void);
HAL Status USB StartTransfer();

512 =4

B3NP
AR BB K S H A T S v AR, (ES AN B NS, LAAE -5 R 0 D), RN 1 55 ] AR &, A tmp, ret 55

EAEEXMHIR TRERS, W:. #EHEH clk, ent, msg, T AHELE clock, count, message.

Ll
Gl
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int i, j;
int tmp;
int ret;

int retValue, varNum;

5121 2RTE

4 R AR B T DA VTS,

5122 BESEE

RS R TR s TENRTEE.

5.1.2.3 T4t

TREMR B TR E L T4 -

5.1.3 BN, MR iy 4

P %€ L RMZERTUE 4R, N RIZe 7y b En].

5.1.4 FERWH

AR A A RS, TR RRRE. AAWL R, (HID A, & AEA.
5.2 IR License

FRBURT License 23 {# ] Linux Foundation [) ACT T /TR 7.

5.2.1 { /] SPDX #% 3\ License

TEFTAE U5 —47, IR Licnse 15 &, MCU-HAL F:4£/# | BSD3-Clause $4X.

/* SPDX-License-Identifier: BSD-3-Clause */

5.2.2 FRAUE O E A0 TR B
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/*
* Copyright (c) 2020 Rockchip Electronics Co., Ltd.
*/

5.3 HERR

15 F A AT uncrustify TR0 BhHERR, BRI G5 21T, 28, #5527 Linux kernel [ coding style, {2
AR A MISRA-C FRifEri R, M MISRA-C ARuERIEER . A SR SR B A —FERI 8 20

# Ubuntu/Debian NI B %%

sudo apt-get install uncrustify

# BUWEAO0. 66. 1UL AU, QURRAIEAG, W LA A A 224
git clone https://github.com/uncrustify/uncrustify.git

cd uncrustify

git checkout uncrustify-0.68.1
mkdir build

cd build

cmake -DCMAKE BUILD TYPE=Release ..

make

sudo make install

# RERAS

uncrustify --version

# BirmA K& coding stylediEtE

uncrustify -c .uncrustify.cfg --replace --no-backup files

Jenkins 28 DL EAr TR, TR b5 B i R A A AR AT
5.3.1 45t

ESCAME] TAB 73 b, BRIMEA 4 424 B TAB.

5.4 VEBE KUY
T H K5 A% F Doxygen T B 2K H s AR BCRY, SCHE I HAL AP B BB 75 B4 Doxygen HUERKS.
BT B BRI N, M E AL, N E APLVERTE C XN, 72 APLIERTEL SCHW, PRILERH B

R B8 AR R R AT

5.4.1 Doxygen VER: & H A F
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5.4.1.1 Doxygen X+

Ky fi 4
FORERIRA S —HIE s AR RSO . AT X Sefbaldn 44 2 AT 0 28, Jf

@defgroup SE R SR LG AL AR B, T AL I R R . 5 @) AL

5 U5 @defaroup M, (ERFME, HEAMALTIOMS, LUHRE SRS, ik
@addtogroup N .

PR A . 5@ L
@verbatim HuERE H doxygen K7 LA, 5 @endverbatim At & f# H

@endverbatim 5 @verbatim S5 H

@brief {6 EE IR
@parm RS HUE X
@return A ELEN 'S
(@attention REEBRMNEERE
/%% to-do */ ARG HRAT H)ERE

/**< to-do */ BTAREAMKER, SFER AR, fln. SHENRRMNER DLEM~AD
/*1< to-do */ BT AR A RERE, AR AR B, B A PN R R

/~english
/~chinese @Y Doxygen Bt & OUTPUT LANGUAGE= itk ip ¥} B S 88 7 Ja HE RN &
Jme

5.4.1.2 RK_HAL _Driver &

RS H i #1) RK_HAL Driver E, FIVEHIF:

/** @addtogroup RK_HAL Driver
* @{
=/

/*X% @) */
5.4.1.2.1 & XA A HR

/** @addtogroup DEMO
* @{
=/

/x* ey */


af://n412
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5.4.1.2.2 HOW-TO-USE

FEABRGUAIN A e B RIS 2, LA R ] fa P 2 e

/** @defgroup How To Use How To Use

@verbatim

#### How to use ####

The DEMO driver can be used as follows:

@endverbatim

Y/
X T 52 Z B T R B S, T DA% R BOK How To Use 156 B 5 BFH S 48 1 SCRY I AEIUAE doc/guides H 7%
o
¥} How To Use MIGHI R :

o doc/guides FRANULHISCRY, 10, doc/guides/Rockchip User Guide HAL _SPI MEM CN.md, ZE3K:
o ICFY—Z% B 3N lable, 45140 lable Rockchip User Guide HAL SPI MEM:

# Rockchip HAL SPI_MEM /48R {#Rockchip User Guide HAL SPI_MEM}

o doc/guides/Guides.h mainpage ¥ JIl subpage 5| F o WIERANHR AL A SCETE TSR, WIRZLE subpage BT ER IIXT L
\~chinese BY \~english <4

Al

\~chinese \mainpage 187

\~english \mainpage Guides

\~ - \subpage Rockchip User Guide HAL SPI MEM
=/

o MEHAEINTRINEER:, J5A How_To_Use ALV N LA T 15 1] -

/** @defgroup MODULE_ How To Use How To Use
* @

\~chinese AXRIEHMELE, WHSH Qref Rockchip User Guide HAL SPI MEM .
\~english See @ref Rockchip User Guide HAL SPI MEM for more info.
\®

ey */
VAT 5% SPI MEM #EEY J SRS doc/guides/Rockchip User Guide HAL SPI MEM CN.md
5.4.1.2.3 SMIRBI A FEE X
P A IERIRES . 8 s B E SR B SRR SR RER NN 2% A .


af://n458
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/** @defgroup DEMO Exported Definition Groupl Basic Definition
I CR
*/

/** @ } */
5.4.1.2.4 MR YK Bh R £ TR

WA SR AR R T UL 70 4L, i 0B R 7R
o PRHRMENE$Z 1

/** @defgroup DEMO Exported Functions Groupl Suspend and Resume Functions

@verbatim

###4 Suspend and Resume functions ####

This section provides functions allowing to suspend and resume the module:
...to do or delete this row

@endverbatim

I CR

*/

/*xx ey */

o FRECIRSEZN

/** @defgroup DEMO_Exported Functions Group2 State and Errors Functions
@verbatim

#### State and Errors functions ####

This section provides functions allowing to get the status of the module:
@endverbatim

* o @f

*/

/*x ey */

o 10 #1E


af://n482

/** @defgroup DEMO_Exported Functions Group3 IO Functions

@verbatim

#### IO functions ####

This section provides functions allowing to IO controlling:
@endverbatim

* e

*/

/** @} ~k/

o PR AT

/** @defgroup DEMO Exported Functions_ Group4 Init and DelInit Functions

@verbatim

#### Init and deinit functions ####

This section provides functions allowing to init and deinit the module:
...to do or delete this row

@endverbatim

* @{

*/

/x* ey */

o HAthEZO

/** @defgroup DEMO Exported Functions Group5 Other Functions
I CR
=Y

/** @} */

o HE TR

/** @defgroup DEMO_Exported Functions Group5 XXXX Functions
I CR
*/

/** @y */

5.4.1.3 RAGER


af://n508

TR

/** This is a multi line comment */

ZATIERE

/**
* This is a multi line comment;
*  Comment line 2.

*/

5.4.1.4 BHIER

PRAGEREAE R BOE AL, T8 Dy.c U, ek 8o 2 AbsE AL, FTRERE BT B EGE IAL .

/**

* Q@brief Stop TIMER counter.

* @param timerNum: Choose TIMER.

* @return HAL Status.

* Just disable TIMER, and keep TIMER configuration.

*/
5.4.1.5 FCERE
FIE

o NBECEEREREST A M B AR, ISR
o ANBESCUEEREN T SCHI P R U BOR B MERE , & 4 U sk FE SO

JEiPES

\~english English notes
\~chinese HIERHNHE
\=

A1

struct GPIO IRQ GROUP PRIO_GROUP {
uint32 t cpuGroup[PLATFORM CORE COUNT]; /**< mask bits for groups of PINs */
IROn Type GIRQIA[PLATFORM CORE COUNT]; /**<
* \~english a GIRQ is a GPIO HWIRQ or DIR to
dispatching
* IRQ for a group of PINs assigned in cpuGroup|]

* \~chinese #1 cpuGroup[] WIEEM—4 PINs XfM
HI4r KH

*

(DIRQ) W ID. UWl: prioGroup[0].cpuGroup[l] M
—% PINs


af://n513
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* XN RPN prioGroup[0] .GIRQIA[1]: XTI

* prioGroup[0].prio. T GPIO WI¥IREEHIT (HWIRQ)
T

* 41 PINs [HhWrsrk, JEEXTRR WL SE SR m: FTEUA AR
Sy

* prioGroup[0] XM GIRQIA[]

*

* \~

e/

uint32 t prio; /**< irq priority of GIRQId[] of this struct */

}i
5.4.1.6 Doxygen T E.f¥ Ff

1% HAL 3R SCAHFAH R SCRY H doxygen T AR, BT LATR ZEXT SCRS A BRERAR & T 447 & doxygen SCRYELTE
linux

o ¥ doxygen, ZHEHEEE hitp://www.doxygen.nl/download.html, ubuntu A LLE @4 : sudo apt-get install
doxygen, WIS H P sh: 1: dot: not found’, #5%¢%% sudo apt-get install graphviz.
o HUHTHEHTRA 1.8.17

o WATEIL

cat tools/Doxyfile tools/doxyfile rk3568 | doxygen - # ARSI (BRI
cat tools/Doxyfile tools/doxyfile rk3568 | sed "s/Chinese/English/;s/ CN.md/ EN.md/" |
doxygen - # AEIECCRY

Horp “doxyfile_rk3568” & e Ay it Nt by T B SCHF
o & A A7LE warning Fll error ST .

5.4.2 AR ERE

FATHEREAESZURMATL /7 5 W ZUE B a0 s XUk -
/* This is a comment */
ZATEREVE A W AU

/*
* This is a multi line comment;
* Comment line 2.

*/

5.4.3 B REERE


af://n527
http://www.doxygen.nl/download.html
af://n541
af://n546

T R EUE IS doxygen FrdEIERE, ELFTA AL api #5F R
5.5 R
5.5.1 APl Z¥(E R

& 5 TP 1) API {52 7] LA ELIAE A S5 Ry PR HR BHE 9z 145 ID.

/* Define in SoC header */

#define UARTO ((struct UART REG *) UARTO BASE)

/* hal uart.c */
HAL Status HAL UART WriteByte (void *pUART, uint8 t *pdata, uint32 t cnt);

/* drv_uart.c or other user code */
HAL UART WriteByte (UARTO, buf, 1);

TUER U N SHA AR, RSO ARS 5 AR 2 A0S, RAE Init S0 R A, AN T BL Assert JE UK 5 (release
I 225G FAD).

#define IS UART INSTANCE (INSTANCE) (((INSTANCE) == UART1) || ((INSTANCE) == UART2) ||
((INSTANCE) == UART3) || ((INSTANCE) == UART4)

12C/12S/SPI/UART/PWM/ADC/DMA 845 B iX Flii =,

WIS AL, BB R RS, T UME IS5k, 40 MMC 9 mme_host Z5HIRTE
5.52 SHERBEEK

WAZRLE 5 R A R MU B A 2, AR AP S 15 DL ASSERTOIEAT I 2, A debug AR, SEFnfl
PR AT REAIE 2 H AT, 335 ol A A B S B it

5.5.3 H4ED

T eR i R [elELAE A R R R, T AN EE 1 E SCHE R RS, AR RS (AT & X225 H Linux kernel. o' 7€ I [ {F iy
0 s bR B AT BT


af://n548
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typedef enum
{

HAL_ OK = 0x00U,

HAL_ ERROR = (-1),

HAL BUSY = (-16),

HAL NODEV = (-19),

HAL INVAL = (-22),
(

HAL TIMEOUT =
} HAL Status;

554 FE N

o T FEAREBHUE FIRE G FEARR A B S BT K IR B AT RE, HAL FE 3L pR B8 g Bt A e B JZ T A R &5
4, B HAL JZ AN AT AH B A

o WmizdZ O R AL BGZALEE O R AT Ot HAL JZ AR, 15 75 oA 8ie FHARR AL« BeR R0y AR A AR LR N
@attention KRBT, FFIF L “this API allow direct use in the HAL layer” ¥ “these APIs allow direct use in the HAL
layer”.

* Qbrief Set clk freq.

* @param clockName: CLOCK Name id.

* @param rate: clk rate.

* @return HAL Status.

* @attention this API allow direct use in the HAL layer.

=Y
HAL Status HAL CRU ClkSetFreq(eCLOCK Name clockName, uint32 t rate)
{

/** @defgroup HAL BASE Exported Functions Group5 Other Functions
* (@attention these APIs allow direct use in the HAL layer.
@

*/

5.6 &, 4ty
5.6.1 FHERA

Y hD 1 o A B R ) R 2 T, N HERE A F long, short S5 AT BEF= A AR5 AT, — R stdint f9* t 287, 0
T


af://n561
af://n569
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typedef unsigned char uint8 t

typedef signed char int8 t
typedef unsigned short int uintlée t
typedef signed short int intle t
typedef unsigned int uint32 t
typedef signed int int32 t
typedef unsigned long long uinté6d4 t
typedef signed long long int64 t
typedef unsigned char bool
5.6.2 &5t fA e X

aE R RS 2 linux kernel 2R, FEAH DN HIE:

o AM#F typedef DA B HLAKREAY
o ZEMIRKE M4
o CERIRR A4 R/ NGEIE, EEEA R, B MBS, R BERE N IS EUR NG I i 44

struct STRUCT A {

uint32 t memberl;

uint32 t memberTest;

uint32 t (*memTest) (struct GPIO REG *pReg, uint32 t pinNum);
i

5.6.3 M RA e X

RS EF € 30, 44 AN "eMODULE /NG U

typedef enum
{

UART ONE_STOPBIT,

UART ONE AND HALF OR TWO STOPBIT
} eUART stopBit;

5.6.4 B F AL E X

WA AR R AR, WK A R AT S, W VSR A

struct CRU REG {

I0 uint32 t CRU APLL CON[3];

I0 uint32 t RESERVEDL[1];

I0 uint32 t CRU MODE_CON;

I0 uint32 t CRU CLKSEL CON[13];

IO uint32 t RESERVEDZ[2];

I0 uint32 t CRU CLK FRACDIV CON[2];
I0 uint32 t RESERVED3[10];


af://n573
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I0 uint32 t CRU_CLKGATE CON[10];

I0 uint32 t RESERVED4[6];

I0 uint32 t CRU SOFTRST[4];

I0 uint32 t RESERVED5[4];

I0 uint32 t CRU_STCLK CON[2];

I0 uint32 t RESERVED6[3];

I0 uint32 t CRU_GLB_SRST FST VALUE;
I0 uint32 t CRU_GLB CNT_ TH;

}i

struct CRU REG * const pCRU = (struct CRU REG *)CRU BASE;

5 18] B A7 ae S U A P S5 AR SR 5T U iH), B RRR R SR nT DME 2 . S ras i BEEM A TE L%, A E
FHAZRD%L: H mask ZF1ESS 40 CRU, GRF, ¥ & B2 1A 3 /A :

/* SOC OPS Marco */

#define SET BIT (REG, BIT) ((*(volatile uint32 t *)&(REG)) |= (BIT))
#define CLEAR BIT(REG, MASK) ((*(volatile uint32 t *)&(REG)) = ~(MASK))
#define READ BIT (REG, MASK) ((*(volatile uint32 t *)&(REG)) & (MASK))
#define CLEAR REG (REG) ((*(volatile uint32 t *)&(REG)) = (0x0))
#define WRITE REG(REG, VAL) ((*(volatile uint32 t *)&(REG)) = (VAL))
#define READ REG (REG) ((*(volatile uint32 t *)&(REG)))
#define MODIFY REG (REG, CLEARMASK, SETMASK) \

WRITE REG((REG), (((READ REG(REG)) & (~(CLEARMASK))) | (SETMASK)))
#define POSITION VAL (VAL) ( CLZ(_RBIT(VAL)))
#define RK _CLRSET BITS(CLR, SET) ((((CLR) | ((SET))) << 16) | ((SET)))
#define RK_SET BITS (SET) RK CLRSET BITS(0, SET)
#define RK_CLR BITS (CLR) RK CLRSET BITS(CLR, 0)
#define RK _CLRSET REG BITS(REG, CLR, SET) \

WRITE REG(REG, ((CLR) | (SET)) << 16 | ((SET)))
5.6.5 A FF AL E X
1798 BIT & UAELHE SHIFT, MASK, LAt R (8 & S, A%
#define UART RBR DATA INPUT SHIFT (0U)
#define UART RBR DATA INPUT MASK (0XFFU <<

UART RBR DATA INPUT SHIFT)

5.7 XA R

5.7.1 C fRIBIE 4

UXBIARS ERANA 2, SR, AR A E SR C ABSTT K8 7Y, SR G R FAA B AL, SR JA 2 A 3L APL BREL.

2 U AF hal_demo.c:
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/* SPDX-License-Identifier:
// License K copyright

/*

BSD-3-Clause */

* Copyright (c) 2020-2021 Rockchip Electronics Co., Ltd.

*/

#include "hal base.h"
// HAL JE5|H

#ifdef HAL DEMO MODULE ENABLED

/1 BRHUE R

/** Qaddtogroup RK HAL Driver

// Doxygen )& 7 B
* @
@/

/** @addtogroup DEMO
// Doxygen FTJ@RH
* @

@/

/** @defgroup DEMO How To Use How To Use

// Doxygen HELHLN FH i HH
* @y

The DEMO driver can be used as follows:

@y */

/** @defgroup DEMO Private Definition Private Definition

// Doxygen HLHA FTJE /-4 75 W]

*ef

=)

[ KKKk ok K KK KKk ok ok K K Kk
] KKk K K Kk

/*********************

/*********************

/** ey */

Private

Private

Private

Private

MACRO Definition ** %k kkkkkkokkkkkkkkkkkkkxkkkkx /

Structure Definition **************************/

Variable Deflnltlon ***************************/

Function Deflnltlon ‘k**************************/

/********************* Publlc Function Defll’lltlon ****************************/

/** @defgroup DEMO_ Exported Functions Groupl Suspend and Resume Functions

// Doxygen LI FT)E 5341 75 B

This section provides functions allowing to suspend and resume the module:

...to do or delete this row

@y
@/



/**

* @brief It is for test.

* @param inputTest: for test.

* @return HAL Status

* ...to do or delete this row

*/
HAL Status HAL DEMO Supsend(uint32 t inputTest)
{

/* ...to do */

* @brief It is for test.
* @param inputTest: for test.
* @return HAL Status
* ...to do or delete this row
*/
HAL Status HAL DEMO Resume (uint32 t inputTest)

{
/* ...to do */

/*x ey */

/** @defgroup DEMO_ Exported Functions Group2 State and Errors Functions
// Doxygen ML FITJE 434 75 B

This section provides functions allowing to get the status of the module:

* @q
*/

/**

* @brief It is for test.

* @param inputTest: for test.

* @return HAL Status

* ...to do or delete this row

=/
HAL Status HAL DEMO GetXXXState(uint32 t inputTest)
{

/* ...to do */

/** ey */

/** @defgroup DEMO Exported Functions Group3 IO Functions
// Doxygen P FT)E 4341 7 B

This section provides functions allowing to IO controlling:

*oef
*/



/**

* @brief It is for test.

* @param inputTest: for test.

* @return HAL Status

* ...to do or delete this row

*/
HAL Status HAL DEMO WriteByte DMA (uint32 t inputTest)
{

/* ...to do */

/*x ey */

/** @defgroup DEMO Exported Functions Group4 Init and DelInit Functions
// Doxygen ML FTJE 4340 75 B

This section provides functions allowing to init and deinit the module:

...to do or delete this row

* @
*/

/**

* Qbrief It is for test.

* @param inputTest: for test.

* @return HAL Status

* ...to do or delete this row

=Y
HAL Status HAL DEMO Init (uint32 t inputTest)
{

/* ...to do */

* @brief It is for test.

* @param inputTest: for test.

* @return HAL Status

* ...to do or delete this row

%/
HAL Status HAL DEMO DeInit (uint32 t inputTest)
{

/* ...to do */

/** ey */

/** @defgroup DEMO Exported Functions Group5 Other Functions
// Doxygen LD TJE 74 ¥

I CR

=y



/**

* @brief It is for test.

* @param inputTest: for test.

* @return HAL Status

* ...to do or delete this row

@/
HAL Status HAL DEMO CommonFunction(uint32 t inputTest)
{

/* ...to do */
/** @y */
/** @y */
/** @} */

#endif /* HAL DEMO MODULE ENABLED */

5.7.2 kX

B LS lib/hal/inc/hal_ppp.h AEAXFAN APL Sk SCAF R B, AL x4k APT BRH0A B, Be b i S48 P O 25 R 4R MM 28 26

M, AR SRR, REEE.

22 4F hal_demo.h:

/* SPDX-License-Identifier: BSD-3-Clause */

M copyright

/*
* Copyright (c) 2021 Rockchip Electronics Co., Ltd.
=/

#include "hal conf.h"
S S

#ifdef HAL DEMO MODULE ENABLED
¥

/** R@addtogroup RK_HAL Driver
it I 2 7 B

* @f

*/

/** @addtogroup DEMO
Jt JE A L

* @{

g

#ifndef HAL DEMO H
#define HAL DEMO H_

//

//

//

//

//

License

HAL it

P IR

Doxygen

Doxygen
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#include "hal def.h"

/***************************** MACRO Definition ******************************/

/** @defgroup DEMO Exported Definition Groupl Basic Definition // Doxygen
R A BT 434 75

I CR

7/

/** Add brief to here */
#define DEMO TEST DEFINE 0

/******‘k*******************‘k** Structure Deflnltlon ***************‘k‘k*********/

/* *
* Add multi line brief to here
*
*/
typedef enum {
TEST ENUM ONE,
TEST ENUM TWO,
TEST ENUM THREE
} eDEMO_ Test;

/** ey */

/***************************** Function Declare ******************************/

/** @defgroup DEMO Public Function Declare Public Function Declare // Doxygen
LG i 5 4P

* e

*/

HAL Status HAL DEMO Supsend(uint32 t inputTest);

HAL Status HAL DEMO Resume (uint32 t inputTest);

HAL Status HAL DEMO GetXXXState(uint32 t inputTest);
HAL Status HAL DEMO WriteByte DMA (uint32 t inputTest);
HAL Status HAL DEMO Init (uint32 t inputTest);

HAL Status HAL DEMO DelInit (uint32 t inputTest);

HAL Status HAL DEMO CommonFunction (uint32 t inputTest);
/x* @y */

#endif

/*x @y */

/*x ey */

#endif /* HAL DEMO MODULE ENABLED */

SR R AR HIUTT



—

EYpe oerine

hal_uart.h

hal_uart.c hal_base h

hal_driver.h

hal_debug.h

A R PR AR % 4 — 7 T hal _confh.
5.8 tEIRIKZ)

5.8.1 AAER

7 i B T DURE(LA 2 7] 54l TRM i), W 8 RE RN A, 1S todo list;  AEHUIKEN{E K13 % 1D t4k
PR, RN ERANBEE BRI, (U EVE R B SSTAEAE, B base PR (delay, TR ITEE), AU
AT AR PEREHOR 2%, JB T OS I&RLZ, W1 clock WI4ak, HIEM, H/F81%, OS CFF(l RT-Thread)#
gy, MAFEHEIRSPEN, R RIETHE, 8l OS ERl/Z ik, HAL JZ A5 M.

5.8.2 API Hm O BER

FEA YRS LR AL R4 2
o BEHWIGM / RV
o 10 Vil e
o PHZE
o EBHZE

¢ Suspend/Resume

o REREW
583 B

fliF] doxygen HIZXHINRE, XA REEAT S AIF 0 ISR GESCR, VRIS 1R 5719, RN IRBI R L DL R R -

o KXz ¥ FFE Fd (how to use this driver)


af://n606
af://n607
af://n609
af://n625

o WM RWIIEA AR

o 10 Vil ife

o Suspend/Resume VLK N 2%
o WRIRFE, HiR, AR

5.8.4 H T callback

BT b — 2R, BTLh HAL E AR callback( ZiC R B REN IS4, 7% callback [F52IE
N: BJE@ rt-thread driver)ZUSEEL—A™ IrqHandler, yEJ 25 AR 87, % IrqHandler £ HAL [ IrqHandler F T
BEPFEAROCAL R, SN B R e i, e, HEHIESIIR.

5.8.5 4B 5| A HAL 1XA5

hal ARHE 5 AR Sk 30151 2 S8 —A0'hal_base.h', A& &ANRBN AL SO Un'hal_uarth', BN ATEESH B &R H .
HAL XJ 4T AP 75 HFIAE & 304, 40 UART X4k API HFIAE hal uarth, #X)5 hal uvarth %% hal base.h &, %
H LA SRR

5.8.6 C FiifE EE FE R BB R

¢ JE R I FE 7 v B R 15 PR R BN R AR R e 1 st AT A o
2% 148 B memepy B0 10A R B ME AR B 55 77 2%

Xl memepy AF7E VTR RE, IXAER AN TV AT A, REASEAGHIAE, WHAERERR
AT, VARG, BATHA RS X 55

5.9 R A A

HAL B¢t UL LFRIT E & AR BN R A, AR ER ) IP AR E 7 SRR TE R AR ) &, 15 1% n) B 1
PATN VS (BLUF EH0K os driver YA hal driver HI4T N B AR R rt-thread F hal Z [A]FJIHAHAKR)

EE: S AANEE WG AR G5 soc.h FIMKHE, 40 PD AHUK PD id 2 J LRI 4 BLEEARAE soc.h

59.1 IKENH#EE. SHEBER

12S. PDM

A ZE RO NI R NAEHIT) ) bsp i S, SKHLE os LA bsp B 4G PRRC L
5.9.2 W ASHeAE . R EFESR

GPIO. CRU. PMU


af://n638
af://n640
af://n642
af://n646
af://n649
af://n653

R SRS 2 8 3 il s R R, IRl o 22 5 R B AR S AN TRTSCEE 3 b — A 30, 2R 46 hal_crue 5

hal cru_ pisces.c.

5.9.3 FHEH

USB. SFC. SDIO

BT XN R 43 e H cores TR ERAE ] core, 24l hal ped.c <- hal usb_core.c hal_hed.c <- hal usb_core.c.
5.9.4 IP SEE A
il R A AR R
5.9.5 IP /Ml B H) AL
USB

BORAE 1P TR b, SEOFHE 70 Thee, MIEARORGERAE 77, AT IH BRI extend #2111, 1
hal_pcd _ex.c.

6. HAL Common & J§

6.1 DEBUG #H%<
IG5 Z 5 lib/hal/inc/hal_debug.h.
6.1.1 FTEP&E L

RGRA RN ORI E, FT HE debug 8/, £ BCAT 6], A S AEE:  HAL_DBG(), Xf 38 info 2%
%l; HAL DBG_WRN() HAL DBG_ERR()

6.2 ASSERTY()

APT A I R Hodtls 75 BAG 2 S 40 A0 3 05 18 ) HAL_ASSERTOMEATHG A, i%4% [AVAE debug #E S, 3F debug 1
A b7 ARG =[]

HAL ASSERT()f# ] T weak %[ AssertFailed, 7T lib/hal/src/hal_debug.c, I/ SEPACAYA AN E 7RI Al BLE 252
LR HR override.


af://n657
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af://n667
af://n668
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6.3 IR RA

HAL base #2 {5 T rk timer 83 CPU loop IZERT &48, #:114t— N HAL DelayUs() fl HAL DelayMs(), HJfE HAL
JEEA .

6.4 ARG [E) J B I SE A5

W LT HAL GetTick() $2 O3B T rk timer B{3# system timer [T 248, R[EIA ms 1HE, H R BLEL
HAL_GetTick() fHH I 5547, {5 01:

uint32 t start, timeoutMs = 1000;

start = HAL GetTick();
while (PD ReadAck(pd) != idle) {
if ((HAL GetTick() - start) > timeoutMs)
return HAL TIMEOUT;

7. CPAL fE

Wi CMSIS-CORE &, 4% CMSIS britEfe it 1 8 s RIS R RGeS, IR M 75788 B T% 400,
A5 ) B8 FH CMSIS AR SCPF,  CPAL A AH G SCHHAE CMSIS/SCAFH T, B4R LA A

7.1 J3 A

LA ARG RS emsis AR S SRS .

startup_<device>.c //: Wstartup rk2108.c

7.2 MR F A

<device>.h //W: rk2108.h, HALEEMHhal bash.hZF|.

o HMETFATAR FE bk

o HNEEAF AR A A

o %

o CPALFEZG|, #ZMECMSISHIE, KT8 RetE e CRICPALE#: &R 51 40— (EIX AN SR HL:

/* */

7% Processor and Core Peripheral Section %/
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/*

*/

#define  CM4 REV

#define  MPU PRESENT

#define _ VTOR PRESENT

#define _ NVIC PRIO BITS
#define _ Vendor_ SysTickConfig
#define  FPU_PRESENT

#ifndef  ASSEMBLY

#include "core cm4.h"
#include "system rk2108.h"
#endif /* _ ASSEMBLY _ */
#include "rk2108.h"
#include "rk2108 usb.h"

7.3 REAMIEN

0x0001U
10
1U
3U
0U
10

/*
/*
/*
/*
/*
/*

Core revision rOpl */
RK2108 provides an MPU @/
VTOR present */

RK2108 uses 3 Bits for the Priority Levels 2y
Set to 1 if different SysTick Config is used */
FPU present @/

/* Cortex-M4 processor and core peripherals */

R B AZ . emsis PRt R FHTAR AT .

system <device>.c/.h
(ZL0E
system rk2108.c/.h

- SOE YNNI T

e PLLEE
o RLEINEhEE BT

7.4 CMSIS-CORE JE

core <cpu>.h //M: core cm3.h

o CMSIS A1z B

o ARM m 2 A fFadE i, S5k, Ak

/* Memory mapping of Core Hardware */

#define SCS BASE (0xEO0OOEO00UL)
Space Base Address */

#define ITM BASE (0xE0000000UL)
*/

#define DWT BASE (0xE0001000UL)
=/

#define TPI BASE (0xE0040000UL)

*/

/*!< System Control

/*!< ITM Base Address

/*!< DWT Base Address

/*!< TPI Base Address


af://n697
af://n708

#define CoreDebug BASE
Address */

#define SysTick BASE
Address */

#define NVIC_ BASE

=/

#define SCB_BASE

Block Base Address */

#define SCnSCB
Register not in SCB */
#define SCB

struct */

#define SysTick

configuration struct */

#define NVIC
struct */
#define ITM
struct */
#define DWT
struct */
#define TPI
struct */

#define CoreDebug

configuration struct */

#if defined (__ MPU PRESENT)

#define MPU_BASE
Unit */

#define MPU
Unit */
#endif

o BNHAFAVIH

8. BSP JE

(0OXEOO0OEDFOUL)
(SCS_BASE + 0x0010UL)
(SCS_BASE + 0x0100UL)
(SCS_BASE + 0x0DOOUL)
((SCnSCB_Type *)
((SCB_Type *)

((SysTick Type %)

((NVIC Type *)
((ITM Type W)
((DWT_ Type *)
((TPI_ Type W)

((CoreDebug Type *)

&& (__MPU PRESENT == 1U)
(SCS_BASE + 0x0D90UL)
( (MPU_Type *)

SCS_BASE )

SCB_BASE )

SysTick BASE )

NVIC BASE )

ITM BASE )

DWT BASE )

TPI BASE )

CoreDebug BASE)

MPU_ BASE )

/*1<

/* 1<

/*1<

/*1<

/* 1<

/*1<

/* 1<

/*1<

/*1<

/*1<

/*1<

/*1<

/*1<

/*I<

Core Debug Base

SysTick Base

NVIC Base Address

System Control

System control

SCB configuration

SysTick

NVIC configuration

ITM configuration

DWT configuration

TPI configuration

Core Debug

Memory Protection

Memory Protection

N T SRR B A, [ R A AR C B DLEE X A — 7 AN R A 8 AR R B, R0 ) —ats
FAEARFF RS SARR) OS ERIJFARAESE, M2 RRERCE, NIRRT EEn L=, BSP 24t

LR B :

o EAMELYUE TR YIRI RS 40 SFC ) 10 MUX. CLK 4§, 7E[F—t F AN [ R BR HH 1 S 3 AH 7]

1

o BEHURBN P R SRR R, EOR UK T B A AT e B

8.1 WAF I aR 1L B 5K

RO R CR 52 B He s FH SR aa LA RE , 40 IOMUX, CLOCK Bt & %%,


af://n719
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P8 B R 1 R S R AT AR AL 1 42 R R, LA N weak JETELA RS VF BB S 80, WA OOF I i R R B R 2
BSP H AR, -

__weak void BSP_SFC Init (void)

{
CRU->CRU_CLKSEL CON[9] = (1 << 15) | (0 << 8) | (((0xl << 15) | (0x3F << 8)) << 16);
GRF->GPIO IO2MUX[1] = (1 << 10) | ((3 << 10) << 16);

8.2 WAL MK

HAL ERHIRE) i R (¥ 8 & G5 H R B UR, 4 AUDIOPWM BKal Ho {3 F £ f¥) PWM,  HE B AR08 T B4t Jr, 4
AUDIOPWM_BASE, DMA_BASE, mclk.

2 L]

hal_bsp.c HsEHL HAL RGN PTG SR I), H A BB ZETT O, SSMRITS0N ¢ LIRS N ERARE, @R
s SN R I T BB 3 A2 2R G A A SE B PR 4R

#ifdef HAL AUDIOPWM MODULE ENABLED
const struct HAL AUDIOPWM DEV g audioPwmDev =
{

.pReg = AUDIOPWM,

.mclk = CLK AUDPWM,

.hclk = HCLK AUDPWM GATE,

.txDmaData =

.addr = (uint32_t)&(AUDIOPWM—>FIFO_ENTRY),
.addrWidth = DMA SLAVE BUSWIDTH 4 BYTES,
.maxBurst = 8,
.dmaReqCh = DMA REQ AUDIOPWM,
.dmac = DMA,
}r
}i
#endif

ks A
hal_bsp.h FREEHEERIR AT, A A RBEHE TR

#ifdef HAL AUDIOPWM MODULE_ENABLED
extern const struct HAL AUDIOPWM DEV g audioPwmDev;
#endif

9. B oIk


af://n730
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9.1 HEZE

RK HAL el 7 A F Unity HEZE, HARSCIIAT 2% test/hal/test_timer.c, Unity HEZE T IS E
test/unity/extras/fixture/src/unity _fixture.h 1 test/unity/src/unity.h

9.2 fURSER K

Unity HEZE T test MR FP LA test TR GRIEAEEE, 7T LR RE] HAL FRA G B HAL AHC TREIT AR, DUR N
FARLD PR

o R test FFRELIFE T HAL FFR G H %

o ZH B H 5| H Makefile 3CHF build_test.mk K 5| F test &

e JE X UNITY_INCLUDE CONFIG_H 47 % K7t 3 Unity configuration [fJ3C#F

o ININZETFK test_confh SCAE, MR K7 T ISFE unity runner.c FFk#E, BRik SDK $#24LFT4 7 T %
e 5|H test main, f40:

#include "unity runner.h"
void main (void)
{

/* Unity Test */

test main();

LL RK2108 J93il:

diff --git a/project/common/GCC/Cortex-M.mk b/project/common/GCC/Cortex-M.mk
index 594ee754..fc44a2bb 100644
--- a/project/common/GCC/Cortex-M.mk
+++ b/project/common/GCC/Cortex-M.mk
@R -67,6 +67,8 @R export HAL PATH := $(ROOT PATH)
include $ (HAL PATH) /tools/build lib.mk
SRC_DIRS += $ (HAL_LIB_SRC)
INCLUDES += $(HAL_LIB_INC)
+include $(HAL PATH)/test/build test.mk
+CFLAGS += -DUNITY INCLUDE CONFIG H

SRCS += $ (basename $(foreach dir,$(SRC_DIRS),$(wildcard $(dir)/*.[cS]1)))
OBJS += $(addsuffix .o, $ (basename $(SRCS)))
diff --git a/project/rk2108/src/main.c b/project/rk2108/src/main.c
index lef4dfd4..62e4f127 100644
--- a/project/rk2108/src/main.c
+++ b/project/rk2108/src/main.c
@@ -5,6 +5,7 @@

#include "hal bsp.h"
#include "hal base.h"

+#include "unity runner.h"

/********************* Private mCRO Deflnltlon ******************************/
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@@ -162,6 +163,9 @@ void main(void)
HAL UART Init (&g uartODev, &hal uart config);

+ /* Unity Test *x/

test main();

while (1) {
}
diff --git a/project/rk2108/src/test conf.h b/project/rk2108/src/test conf.h
new file mode 100644
index 00000000..93791078
--- /dev/null
+++ b/project/rk2108/src/test _conf.h
@@ -0,0 +1,14 @a@
+/* SPDX-License-Identifier: BSD-3-Clause */
SiYAS
+ * Copyright (c) 2021 Rockchip Electronics Co., Ltd.
& ¥
n
+#ifndef TEST CONF H_
+#define TEST CONF H
n
+/* Unity HAL Test Config */
+#define UNITY HAL SPIFLASH
+
+/* Unity HAL Test Sub Config */
+
+#endif
\ No newline at end of file
(END)

LR
 HAL project/ H 3k T HIBR ARG TREBRAAINZ oIk, i DAL 26 fanil i Al A 7 OB AR 2 A AHS 25 B B Y

9.3 A4 5 MG

G«
o MARARAS S 51 F "hal_base.h"fll"unity fixture.h", Wk H bR 3= EALHE:

o HAL driver [JfTf API
o FAFIKANFIMEN driver ZH AU
MARACRLAE AL test/hal/ H 35%, 'test "WE ARTZR X B 3RS AL AT

o test main.c 7| BRI O BREL, test main() FARZGRAZIAA, #140 /project/rk2108/src/main.c
FRUEZZFF % HAL_ DEMO MODULE _ENABLED, @it 5 HAL #Ee—E ) % 7 2k E shyis hoAH Rl i 1

¥ %< UNITY_HAL DEMO, FFo-7EX N THER] test_confh XA 52 X, H unity_configh 51, By &
FIFRKIEFILLT HI1:


af://n761

o MRAVEREMNK, BAMEHEATRIEIT R, WBTE 2R IR E
o HrPaIiAsE, BAEAMIHEENEK, WGz R E
o M MLERAFAER — B FEMA], HAEZ#EMZE, W hal confh NEIIFEI K CRIRHF) , Fribi
KIRE, Blhn:
= 4% FSPI 3CHF spiflash £ qpipsram PIAPE1F, 7 2 P AAR D2 45 i %
.

VEYH W LA hal/test_demo.c RS .

10. ¥ RRITRE
RK RGEEET RK HAL JFAR IO 0L, SHAIREIHE 54 e, BIITHRSE T %5 OpenAMP.

10.1 fRABEE R,

middleware J1 & £, 7] LL&E i 21 HAL #R &2 45 Hofth HAL Mo TP R, LB

o R middleware JF R IFE T HAL JF R O H 3%

o JESLTEI#4E HAL_PATH MEiA &, f141: HAL #RERESAE project/common/gee H 3¢ T Makefile A H f2 i
AR

o ZEBHEFLGI TR E T R AL T ) Makefile X, #4151 H OpenAMP/openamp.mk >k 5| F OpenAMP £

o MR SR = P SRS INAR L BT B

PL RK3568 5 I OpenAMP 37 ¢ A4l

diff --git a/project/rk3568/GCC/Makefile b/project/rk3568/GCC/Makefile
index 13702c6b..b828eec7 100644
-—-- a/project/rk3568/GCC/Makefile
+++ b/project/rk3568/GCC/Makefile
@@ -6,5 +6,8 @@ PROJECT := RK3568
SOC := RK3568

CPU = -march=armv8-a -mtune=cortex-a55

+include ../../../middleware/OpenAMP/openamp .mk

+CFLAGS += -DMETAL INTERNAL -DMETAL MAX DEVICE REGIONS=2
n

include ../../../middleware/sdhci/sdhci.mk

include ../../common/GCC/Cortex—A.mk

(END)

10.2 #8038 =07 FA BE R0

o BRAR UG — 1 Makefile 4 JAIA LT AR AL, LU mk S5 )%
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o USINFITA 5 ZE 4w R I SCAT T E %42 2] SRC_DIRS A&
o UNANPTA PG AL H 3 E) INCLUDES 22
o HRAE R RSN W SR

11. HAL BH 40 S0P

HAL JEf# H Doxygen A IR SCRYAE N HAL B SCRYS, 141525 “DoxygenyE B K& HAG /- & .

12. ft

12.1 doxygen T E.A%

http://doxygen.nl

12.2 Unity

http://www.throwtheswitch.org/unityz

12.3 1 FH Windows¥F 35 45 &

PARK3568 M1, MARME M (fidiilf ) FEARMAE Xk TR 2R (RA(EE: gec-arm-none-eabi-10-
2020-g4-major-win32.exe) o ZEERFEUT:


af://n817
af://n819
af://n820
http://doxygen.nl/
af://n822
http://www.throwtheswitch.org/unityz
af://n824
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads

L

13258 Vi —
,;F% “GHU Arm Embedded Toolchain 10-2020-qd-major 10 2020” fyZF2EY {9

£ BEE TR B R0 R R (RR D)

e BEREGEHY
C:\Users28412\Desktop!Test\10 2020-q4-major | SR, .

FREET=iE]: 697. 9MB
BIFZ=E: 272. 1GB

¢ F—i5(p) | (D) B (C)

IEfE5TH: “GNU Arm Embedded
Toolchain 10-2020-q4-major 10

20207 )T

“GHU Arm Embedded Toolchain 10-2020—gd4-major 10

CENE e

MET “ 8"

I_.aum:}l gocvar. bat

[ 4dd path to environment variable
[ 4dd rezistry information

2549k

| LF) Eﬁﬁ{z} Hn ;jll-':

TEZRMInGW. RO TE, wBid PR, iR %42 T A MinGW\bin\mingw32-make.exefi BEfE /7. ik
T2 7 B 4y 4 Nmake.exe.



1 FH Windows iy 447 1 ¥ T4 442 2 hal\project\rk3568\GCC o {5 FH LA T fiir & 4 % -

make -j8

Hr e WindowsHt A FE S H-clean.bat H TIE MR 4m i r=), WHEUT :

del TestDemo*

del ..\..\..\*.o0 /s
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