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1. Rockchip MCUf#] /1

ARM® Cortex®-MALH S RFHA RIGTE. HHAME. STERe. (RDIFESER Al A, Cortex-MALHE A 2
e IIT R A ARBI AR B 2 (i Thae, HAAAEE S mIT AR T A R %, PR
AN BRI B AER T2 . W A Cortex-MOFEAfR /1

o Cortex-MOXHARMv6-MZEH, BT —ANmEmfE . RIFERZ2MA AR NZ; EXHE - FHiF 245
¥y, BT 16401 Thumbts 24, FE7 Thumb-24 K.

£T L EARM® Cortex®-MAIE 5, HHT, Rockchip SoC_EAERFIMCUBE A1 T

o RK3399 # 24 Cortex-M0, H:—PMU MONATFfTH, F " Perilp MOJF %% ¢ o

2. R A

21 21T HIMC &

AR EHT T ELIRK3399 Perilp M4/ 24Rockchip MCUTT & R 5: itk 75 1
2.1.1 5 Bk

L W.miniloader + ATF + u-boot /{15 2 77 R N1 -

KRR, B EMCUCHD 40 %25 I BINATATE (I BIN— 4] £ Atrust.img, Ht, 75EfEu-
booti#M NN N T ELELE .

tools/rk tools/RKTRUST/RK3399TRUST.ini

[BL30_OPTION]

SEC=1

PATH=tools/rk tools/bin/rk33/rk3399b130 v1.00.bin
ADDR=0x00080000

Hr, PATHAMCU BINCHFEEE 42, ADDRAMCUZEDDR T 04k fdb i (MCURORBIE) o 244K
XA bE 7 AR u-bootHreserve Y S 1 — B w2 s ik . XA b2 (& i 45 miniloader, H<= 11 375 EMCU
FIACHS AAROM A 125 2 DDR )X AN kb Ak

LR, I FAE FHu-bootl H T loaderff 5 —Zboot loader, 1727 L IHI K 7 VR MO 8] {4 1E 4T T B A0 A0
B

MCU BIN#i ¥ 5155 #3.2.2 % 15,
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2.1.2 Hb i B 55t

Coretex-MO0/Coretex-M3#il 5 [iil %€ ff)Memory Map, IXFE 7 R AEA R RSt [ AR FA RS, Ho bk 2% ]
W NEFLZAFERE, B2 Cortex-M0 Devices Generic User Guide

Chapter 2.2 % “iMemory model #IRK3399 TRM Chapter 7.4.2% 1. 8%, FATH % E K EMCUR
0x00000000-0x 1 FFFFFFF i j1f: i 5

VER, RK3399 MO p &Y 75 ZIE L SGRFACE , BT LA A 7ERE VT M SGRFAA LT L B Gl e
miniloaderB{ATFH#E4T) , BA2. L1 s T Fh g maksthht 5], BAR P AF R B & 5 X R -

o JABNHNENCE

sgrf perilp mO con7 = Oxf << (4 + 16) | (0x080000 >> 28) & OxOf
sgrf_perilp_mO_conlS = Oxffff << 16 | (0x80000 >> 12) & Oxffff

o HNEHLHERCE
Rockchip MCUCLBRIABC & 1 &M Bl 55 11 1k (0x40000000-0x SFFFFFFF),  HJl:

ADDR_MCU = ADDR_CA72 — 0xB8000000

ix B[4k /2 RK 3399 TRM Chapter 2 System Overview ! fir 1 H i) 4% .

2.1.3 W B C &

Rockchip MCU 4 7] £ ## CPLLEXGPLL, 7 Z#RK3399 TRM Chapter 3 CRU ¥i. 7EH &g
cIkfiC & %7 1728 NCRU_CLKSEL CON24(0x0160),

bit[15] : BFEPJEIESE, 1°b0: CPLL; 1°bl: GPLL
bit[12:8] : 74Nk &, A TEEMCURIBITANER

e u-boot ZH /AL

arch/arm/cpu/armv8/rk33xx/clock-rk3399.c
#ifdef CONFIG PERILP MCU
/* peril mO clk = 300MHz, select gpll as the source clock */
clk parent hz = RKCLK GPLL_FREQ HZ;
clk child hz = 300000000; /* HZ */
div = rkclk calc clkdiv(clk parent hz, clk child hz, 1);

div = div ? (div - 1) : O;
cru writel ((1 << 31) | (O0x1F << 24) | (1 << 15) | (div << 8),
CRU_CLKSELS_CON (24)) ;
fendif
2.1.4 57 HHUA

MCUIg AT 2R e Ja — B o2 34T S AT . KA F4E B RK3399 TRM Chapter 3 CRUF 5.
RK3399 Perilp MO & ALY %5 7748 A -

PMUCRU_SOFTRST_CONO(0x0110)
TR EPMUCRU_SOFTRST_CONO[5:0] = 4b°0000.

e u-boot ZH Y
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arch/arm/cpu/armv8/rk33xx/clock-rk3399.c
#ifdef CONFIG PERILP MCU

/* perilp mO dereset */

cru writel (0x00160000, CRU SOFTRSTS CON(11));
#endif

S e IR RT AT A BC B AT TR R TEEMCU B K 193 75, H TR ockehip SDKF& TS fEu-boot =4 .

22 HEN &

2.2.1 JTAGIE R B

MCUJ KRR, 8 75 S TITAGKIRER . AR 8. Rockchip MCU JTAGH: 1K FHSWD
2£%) #ial, FTFEREITAG iomux)5 4 feiER: b,

RK3399 Perilp MO/ Jiomux/it & 15 1% X.RK3399 TRM Chapter 7.3% 1, A3H1 N A 70 .

GRF_GPIO4B_IOMUX[9:8] = 2/bl0
GRF_GPIO4B_IOMUX[9:8] = 2/b10

.

23MCU5 TS
2.3.1 Mailbox

Rockchip SoC £ il fimailbox A4/l iE, I8 iils, @i L= )7 &iE. Rockehip
MCU i i mailbox /M % 5 3723815 . RK3399 Mailbox i 2 7] 2 [/ RK3399 TRM Chapter 21 Mailbox %
475 RK3368 MailboxZ#%RK3368 TRM Chapter 11 Mailbox & ¥

H i Linux 4.4 Kernel ', Mailbox DrivertE42 [ 21 FHHARM SCPI#MX, LT EEKemel
CONFIG RK3368 MBOXFICONFIG RK3368 SCPI PROTOCOLMHAMELE . RN, MCUIXILAHS 7 %
% 5 mailbox X Bl Flscpi h W S K

Kernel DTSR 25 N HAML A TECE -

mailbox: mailbox@f£f6b0000 {
compatible = "rockchip,rk3368-mbox-legacy";
reg = <0x0 0xff6b0000 0x0 0x1000>,
<0x0 Oxff8cf000 0x0 0x1000>; /* the end 4k of sram */

interrupts = <GIC_SPI 146 IRQ TYPE LEVEL HIGH>,
<GIC SPI 147 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 148 IRQ TYPE LEVEL HIGH>,
<GIC_SPI 149 IRQ TYPE LEVEL HIGH>;

clocks = <&cru PCLK MAILBOX>;

clock-names = "pclk mailbox";

#mbox-cells = <1>;

status = "disabled";

i

mailbox scpi: mailbox-scpi {

compatible = "rockchip,rk3368-scpi-legacy";
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mboxes = <&mailbox 0>, <&mailbox 1>, <&mailbox 2>;

chan-nums = <3>;
status = "disabled";
i
232 HLENLE

Rockchip MCUZR A L =y 175 X 5 E453815,  ELAIEINTMEM (SRAM)H R4y —Beasial, LA E
JR EFEFIMCURI R i i), BIAT SEI3E 22 Py A7 U7 2045

2N

Rockchip MCUIE 1] LB T UARTEH & 5 30 5 T 4315 .

3. Demof: 7

3.1 fCHG 3R E

Git & PR A%

¢ https://github.com/rockchip-linux/mcu
o 2%71k3399-box-m0%); 32 .

3.2 RS fa A
3.2.1 H 451

rk-mcu>1ls -R
build include Makefile src

./build:
arm-gcc-link.ld RK3399MO0

./build/RK3399M0:
bin obj

./build/RK3399M0/bin:
RK3399M0.bin RK3399M0.dump RK3399MO.elf RK3399M0.map

./build/RK3399M0/0obj:

main.o startup.o

./include:
mcu.h rk3399.h

./src:

main.c startup.c

o build: FFAE5 AL L obj ST Fbin ST
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e include: fRHEL .
o src: AIBCICAE

startup.c X AMON D FEFF,  FEEAFEMOH W m] 238 A1 i P AT B %L
main.c 34 AMOFEF i main 28 55 .

3.2.2 miF ik

A X G 3 1 B (8 gcc-arm-none-eabi- v4 .8 A LA L.
GRIETINEIR :

rk-mcu>make help

usage: make PLAT=<RK3399M0> <all|clean|distclean>

PLAT is used to specify which platform you wish to build.
If no platform is specified in first time, PLAT defaults to:

Supported Targets:
all Build all the project
clean Clean the current platform project

distclean Clean the current project and delete .config

example: build the targets for the RK3399M0 project:
make PLAT=RK3399MO0

Y PRI 22 4E i build/RK3399M0/bin/RK3399MO.bin 3L, FRK3399MO.bin#% M Flju-boot H FH

tools/rk_tools/bin/rk33/H 3, Hn4 Ark3399b130 v1.00.bin; #R/FHHE2.1. 15 1AL E, =HigiFu-boot,
BIA MO bind T £9 ] trust.img .

3.2.3 h TR AL

MO [A] & 2R W] 27 Cortex-M0 Devices Generic User Guide
Chapter 2.3 Exception modelZ 71, %} #|Demof2 /¥, Blisrc/startup.c A U N SH

/**
* The minimal vector table for a Cortex M3. Note that the proper constructs
* must be placed on this to ensure that it ends up at physical address
* 0x00000000.
*/
__attribute  ((used,section(".isr vector")))
void (* const g pfnVectors([]) (void) =
{
/* core Exceptions */
(void *)é&pstack[STACK SIZE], /* the initial stack pointer */
reset handler,
nmi handler,
hardware fault handler,
0,0,0,0,0,0,0,
svc_handler,
0,0,
pend sv_handler,

systick handler,


af://n148
af://n152
http://infocenter.arm.com/help/topic/com.arm.doc.dui0497a/index.html

/* external exceptions */
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

Coretex-MOW #1654, Mg_pfnVectors[0]%lg_pfnVectors[15], T HR#5 SbrsL 5 Z LM SR BLAE K2
{953 AL B R

Cortex-MOR] RbEE32AN M T, X g pfnVectors[16]%g_pfnVectors[47].

RK3399 Perilp MO5| N T Wi a%, K320 by B 212564, 12 [HRK3399 TRM
Chapter 7.4.6 Interrupt Source Arbiter for PERILPMOEE 7. 244K, PR, 75 EAE X M Fmask bit,
MMOYS RN TR T J5, 75 EEARYE X B2 ¥ mask bitske F] W B A o B

Arbiter ) $% 171 Al Z#include/rk3399.h 1

MO INT ARB SET MASK() // % & 1 rmask
MO _INT _ARB_GET FLAG() // $KHUH Wibit

RK3399 Perilp MOSZ #1403 B1iE 2 [ RK3399 TRM 2.4 System Interrupt Connection for Cortex-M0 %

—H

o

4. MCUH it

4.1 JTAGH

e GRF % BEITAGH Fiomux. tck. tms, iF[2.2.15 11,
o ARMRITAGIZ L I 5% Blitck/tms FF 3K EMCULL;
o DS-5EUICEZEHEMCU TR

4.2 FOFTEI

o MOT] H 15 M UART & E 88 i 1T EN AR
o WEMCUS AR EHME M UART, EWIEHISITHCHMOFTED, BilEUART b R# S ARG H

AL

o
4.3 L5 A7 on

o K R GiE B Fu-bootEiKernelfr 217, BidiolMCURS FERBEEMCUIRS.
o MEPEMCURE SIS ITIRE B NS HGRFEFF4E, X5 fEu-bootElikernel fir 417 15 HY HAE HI 7
MCUM M ETIZITIRES

5. 22 MY
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