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1 Rockchip MCUF7}y

ARM® Cortex®-MMEEERFIEEREMN. 2. Siee. RIFESSR. BT, Cortex-MAIRESEEIEFEENTF
REVERNBRAREEZHN8E , HERBEERIRESFAEAEEEEMNSE , FTLAERA IR S WA A
JEEST. W ACortex-MOFICortex-M3IE RN .

e Cortex-MORFARMVvE-MEEHY , BF—"SEME. RIIFERI32(AMERRZ ; XA EFE5E BT
16Z89Thumbig <& | FEEZThumb-21%A,

o Cortex-M3RFIARMV7-ME5H , J932(4LIERENZ. EXRARHEN , RIS SRR EL 7
LILEEE SRR TAE.

HTFLL EARM® Cortex®-M{fira , B&l , Rockchip SoC_FEERAIMCUIRBBINT :

e RK3399 &pf2 Cortex-M0 , E—PMU MOABATFRTH , E—Perilp MOFRBEEZEF{EH,

2 AR ET

2.1 i=517RIECE
ARETFEELARK3399 Perilp MO 48Rockchip MCUFF RRIERTTIE.
2.1.1 Brhitutit

L LE I miniloader + ATF + u-bootB9EzhA =1,

REAXMENHEE  BEBMCURIBRIFEMAIBINFIATFIIBIN—EETR Htrustimg , Bt , FEFEU-bootiF N
ATTBREE.


af://n55
af://n72
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tools/rk_tools/RKTRUST/RK3399TRUST.ini

[BL36_OPTION]

SEC=1
PATH=tools/rk_tools/bin/rk33/rk3399b130 v1.00.bin
ADDR=0x00080000

N oot A wWwN R

Hrf , PATHAMCU BINX/4ZHEER , ADDRAMCUTEDDRA#NIFATMENE ( MCURSOMBLE ) . ZAXMBUEE
FEfu-boothreserveiskA—FRZEiblt, X MEISEBLEmIniloader , HEHRAZEMCURHTABZMROMAN
#EDDRATIXMEIEALL,

29K, WERfERu-bootaE Eloader{E—%boot loader , tBAJ £ _FEAIISEXSMOREF 1T TEAN0E.

MCU BIN(RETAS13.2.251,
2.1.2 i hikphss

Coretex-M0/Coretex-M3tBREIERIMemory Map , XHEAEREEABR R BEINEE , HittlitzSEiEs
FFZARERIER , AI&iRCortex-M0 Devices Generic User Guide Chapter 2.2&TMemory modelfIRK3399
TRM Chapter 7.4.25875, BE , E1REEFREMCURI0Xx00000000-0x 1 FFFFFFFbHEARET,

iERE . RK3399 MORIIBIIBRETFREEIT SGRAECE |, FTLASSEREILIRISGRAFVEIRIFTECE (BHEMEMIiniloader
BRATFEREAT ) | LA2. LI ET5PRIINESEUENE] , BEARTIRGEEES AT ¢

o EEthAcE

1 sgrf_perilp _m@_con7 = Oxf << (4 + 16) | (0x080000 >> 28) & 0Oxof
2 sgrf_perilp_m@_conl5 = Oxffff << 16 | (0x80000 >> 12) & Oxffff

o HMSHBUFCE
Rockchip MCUBEZMIAELE 7 /MR AIBRET1EIE(0x40000000-0X5FFFFFFF) |, BD :
ADDR_MCU = ADDR_CA72 - 0xB8000000

XEBRIIMEFERK3399 TRM Chapter 2 System Overview R EF5IHAIIME.

2.1.3 F$hECE

Rockchip MCU Bt$diRAEZRCPLLERGPLL , AJ£%RK3399 TRM Chapter 3 CRUET, EEETHISH (KB ES
7722 9CRU_CLKSEL_CON24(0x0160) , EHrf :

bit[15] : AEEI%SE , 1'b0: CPLL ; 1'b1: GPLL bit[12:8] : D3IEE , B FEEMCURNSITIRER,
* u-boot &FHT
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http://infocenter.arm.com/help/topic/com.arm.doc.dui0497a/index.html
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1 arch/arm/cpu/armv8/rk33xx/clock-rk3399.c

2 #ifdef CONFIG_PERILP_MCU

3 /* peril m@ clk = 300MHz, select gpll as the source clock */
4 clk_parent_hz = RKCLK_GPLL_FREQ HZ;

5 clk_child_hz = 300000000; /* HZ */

6 div = rkclk_calc_clkdiv(clk_parent_hz, clk_child_hz, 1);

7
8
9

div = div ? (div - 1) : o;
cru_writel((1 << 31) | (Ox1F << 24) | (1 << 15) | (div << 8),

10 CRU_CLKSELS_CON(24));
11  #endif
2.1.4 S{igE

MCUSTRERIIRE—E MR TEHHE. HE5F3ERIRRK3399 TRM Chapter 3 CRUET, RK3399 Perilp
MORIERHHESFRR A ¢

PMUCRU_SOFTRST_CONO0(0x0110) FEZIREPMUCRU_SOFTRST_CONO[5:0] = 4b'0000.

* u-boot &EHB

1 arch/arm/cpu/armv8/rk33xx/clock-rk3399.c

2  #ifdef CONFIG_PERILP_MCU

3 /* perilp m@ dereset */

4 cru_writel(0x00160000, CRU_SOFTRSTS_CON(11));
5 #endif

BN - IS UAECE MR HIEMCURESSRATNETS , BRTRockchip SDKEMEu-boot=H,

2.2 Hefii&
2.2.1 JTAG{EgERLE

MCUFFRIRES , ERFEEMTITAGKIRER. IEHARREE, Rockchip MCU JTAGEEORASWD ( 2£¢ ) &
N, FEECE]TAG iomux/5 A BEE L.

RK3399 Perilp MOBJiomuxELE{ESEiFMRK3399 TRM Chapter 7.35&T , G TR N S17=8.

1 GRF_GPIO4B_IOMUX[9:8] = 2°b10
2 GRF_GPIO4B_IOMUX[9:8] = 2°b1e

2.3 MCUS RS
2.3.1 Mailbox

Rockchip SoC E&ERkAImailboxiiB4 MEE , BITHEftR  FUEEIHZ=NEEIE. Rockchip MCUTTEL
mailboxMES5EIEEE. RK3399 MailboxfRFER]Z%RK3399 TRM Chapter 21 MailboxET5 ; RK3368 Mailbox
£#RK3368 TRM Chapter 11 Mailbox&15,

BaiLinux 4.4 Kerneldr , Mailbox DriverfEZE_EE{EFAARM SCPItMY , FIttEEEKernel R
CONFIG_RK3368 MBOXKICONFIG_RK3368 _SCPI_PROTOCOLFMELE, EAT , MCUIHRBEERS

mailbox3KaFAs it sz 4F.
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Kernel DTSH &% FEREHITEE.

1  mailbox: mailbox@ff6boooo {
2 compatible = "rockchip,rk3368-mbox-legacy";
3 reg = <0x0 Oxff6b0oOO Ox0 0x1000>,
4 <Ox0 Oxff8cfooO Ox0 0x1000>; /* the end 4k of sram */
5 interrupts = <GIC_SPI 146 IRQ_TYPE_LEVEL_HIGH>,
6 <GIC_SPI 147 IRQ_TYPE_LEVEL_HIGH>,
7 <GIC_SPI 148 IRQ_TYPE_LEVEL_HIGH>,
8 <GIC_SPI 149 IRQ_TYPE_LEVEL_HIGH>;
9 clocks = <&cru PCLK_MAILBOX>;
10 clock-names = "pclk_mailbox";
11 #tmbox-cells = <1>;
12 status = "disabled";
13 |}
14
15 mailbox_scpi: mailbox-scpi {
16 compatible = "rockchip,rk3368-scpi-legacy";
17 mboxes = <&mailbox 0>, <&mailbox 1>, <&mailbox 2>;
18 chan-nums = <3>;
19 status = "disabled";
20 | };
23.2HERE

Rockchip MCUZRELESHERFARSEREE |, ELIIEINTMEM (SRAM)SRIS—RZSE] |, EEBCE TS/

MCULSRTIAIE , BIATSE S A2 es,

Rockchip MCURETLUBISUARTER HE AR SFiziEE.

3 DemoiZF

3.1 {XEE33REY
GItBERR :

e ssh://git@10.10.10.29/rk/mcugghttps://github.com/frawang/rk-mcu.git
o 29(A3AI &% rk3399-pmu-mO0 branch ; githubr]£%rk3399-box-m0 branch,

3.2 fKEBEN
3.2.1 BREHN

rk-mcu>ls -R
build include Makefile src

./build:
arm-gcc-link.1ld RK3399M@

./build/RK3399M0:


af://n150
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9 bin obj

10

11 ./build/RK3399M@/bin:

12 RK3399M@.bin RK3399M@.dump RK3399M@.elf RK3399MO.map
13

14 ./build/RK3399M@/obj:

15 main.o startup.o

16

17 ./include:

18 mcu.h remotectl_pwm.h rk3399.h

19

20 | ./src:

21 main.c main.c.bk remotectl_pwm.c startup.c

e build : FBFEHIRIFERAIob STHEFIbINSIHE,
e include : {{RESLITA,
e src: fARBCILH.
startup.cXXFAMONDORER , TEEEMOTRIREXRFPRHITREL. main.cSEFAMOFEFAIMainR
322 WEHE

R mEITBp%EAgcc-arm-none-eabi- vA.8iRAF LA L, FRIFFENT :

rk-mcu>make help
usage: make PLAT=<RK3399M@> <all|clean|distclean>

PLAT is used to specify which platform you wish to build.

Supported Targets:
all Build all the project

1
2
3
4
5 If no platform is specified in first time, PLAT defaults to:
6
7
8
9 clean Clean the current platform project

10 distclean Clean the current project and delete .config

12 example: build the targets for the RK3399M@ project:
13 make PLAT=RK3399Mo

RiEfES4EREbuild/RK3399M0/bin/RK3399MO.bin3Z{4 , ¥RK3399MO0.bin¥E M Eu-boot B R
tools/rk_tools/bin/rk33/B5 , E#prk3399bI30_v1.00.bin ; SAIGIREB2. 1 N ETEE , EFmiEu-boot , BIE]
FEMOmIbin¥TEFtrust.img,

3.2.3 HlfifRiE

MOeRiEIEZR B £ Cortex-M0 Devices Generic User Guide Chapter 2.3 Exception modelE&T5, XfiZE|Demo
2R , BPsrc/startup.chEINTEERS -

1 /¥
* The minimal vector table for a Cortex M3. Note that the proper constructs

N

3 * must be placed on this to ensure that it ends up at physical address

4 * 0x00000000.


af://n183
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http://infocenter.arm.com/help/topic/com.arm.doc.dui0497a/index.html

5 Y

6 __attribute__ ((used,section(".isr_vector")))
7 void (* const g_pfnVectors[])(void) =

8 {

9 /* core Exceptions */
10 (void *)&pstack[STACK_SIZE], /* the initial stack pointer */
11 reset_handler,
12 nmi_handler,
13 hardware_fault_handler,
14 0,0,0,0,0,0,0,
15 svc_handler,
16 0,0,
17 pend_sv_handler,
18 systick_handler,
19
20 /* external exceptions */
21 0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
22 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
23 |}

Coretex-MOREBB 16/MZE | Mg_pfnVectors[0]1Zlg_pfnVectors[15] , BIRIBSLRRAN A2 £ FFSEIIXI R A9 =
HAIRREL,

Cortex-MORTZME32AMIMNERRRIR |, XJRzg_pfnVectors[16]Zlg_pfnVectors[47],

RK3399 Perilp MOB |\ T HlT{hkee |, 15324MMERhlTH REI2564 , BT£(ERK3399 TRM Chapter 7.4.6
Interrupt Source Arbiter for PERILPMOETS, 2% , (FR{hEEE , SEBCEXIMAYmask bit , TIMOWEHERE |,
EERENNAImask bitSEH W BRI FR,

ArbiterfgiZEOaT&%include/rk3399.he
MO_INT_ARB_SET_MASK() // i& &= H¥rmask MO_INT_ARB_GET_FLAG() // 3REXlFbit

RK3399 Perilp MOSZFHISMBERRTIEZERK3399 TRM 2.4 System Interrupt Connection for Cortex-M0 E15,

4 MCUifizt

4.1 JTAGiFizt

e GRFEMEE|TAGHEXiomux, tck, tms , iBfE2.2. 157,
o FFRIRITAGIREBFFKEktck/tmsHRIKZEMCUAL ;
e DS-58(ICEZEREM3/mOB T,

4.2 ERCIFTED

o MORTE#iHIAIUART S ZesH THIENAEIR.
o YIRMCUERIRERMERAIVART , IIERIE(TRIRIAMOFTED , BiLLUARTISEIRESHRGFE.

4.3 E5 5175

o IRBRGFETu-bootEKernelip1T , BITioEIMCURESHFREEMCURE,


af://n210
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o BAHMCURERINETPREEANTRGRFEFRR , AJSTEu-bootaikernelas 1 TIREEEF MM CURI=RD
BT,

SENE

Cortex-MO0 Devices Generic User Guide

Cortex-MQ Technical Reference Manual

ARM Cortex-M3 Processor Technical Reference Manual
Cortex-M3 Devices Generic User Guide

Rockchip RK3399 TRM V0.4

Rockchip RK3368 TRM V2.0
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