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1. #ik

CM32M4xxR J&:& FEHE RSIC-VMCU RA1, %R VKK N308 W%, &+
BRI EANEINRE . AR STRYE XS U B FE AN Cortex—M4 PAZASHE E] CM32M4xxR )
N308 W AZ it — Ll o s db 4T 1 0 4h, DU B P P 58 Bts A B i F R A RS A 1)
TAE.

2. MHELSE
2.1 THEEE

BB E ANk E 77 IDE T ——Nuclei Studio IDE, ‘&35 )5 S\ SDK
AL R TR, BR1EN:
CM32M4xxR_SDK_1.0.0\CMIOT.CM32M4xxR_Library\Projects\CM32M4xxR_LQFP1

28 STB\Templates\Baremetal, A% T.FE - CLZ8 KHK T Drivers H[) NMSIS 1 BSP H
K, MR AT LLE AR A
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4% Templates (in Baremetal)
» [ai! Includes
4 = Application
4 = Include
> [l erm32m201r_ith
> [ main.h
» | systern_cm32mdxxr.h
4 (= Source
> g em32m201r jt.c
> [g main.c
> [g system_cm32mdsxxr.c
4 g BSP
» = Include
» = Source
4 ;g Drivers
> = CM32M4xeR_Algo_Library
> (= CM32M4oeR_StdPeriph_Driver
4 = Env
> = Stubs
7] em32mdxxr.cfg
7] openocd_cm32mdsxr.cig
4 (= NMSIS
: = Core
> = Device
. &= DSP
» = Library
|2 CM32M4dxxR.svd

= Templates Debug.launch

1 SARIRITIZE

ST UL TR P T LAV ISR RS, H% F CLR TR
22 BREXRXHER

O AR S ST F s e 32 B0 F5 NMSTS FR938 F SO AT CM32MAxxR (1 A B 2% S0
NMSTS &t KT ARM CMSIS B4 () —F& i RSIC-V B FR S i f - Hh B )=, e KA
JELRFF 75 CMSTS HIFRAS o 7E N FH AL HE 1)L R Hh H P 75 S50 OMSTS F) 9 28 kAT 5 46t
A SO FH H S B 5 | A0 SRR R B 3 CMS TS (82 1, R 2% — 176 NMSTS
B A LA LI AT B 4t

CM32M4xxR F)Ab P 85 ST A A2 AR 48 NMSTS $2 (it A ASTAR 3R AT SC I , ) 75 A 7 1 48
H HAB BT AR 5
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https://doc. nucleisys. com/nmsis/introduction/introduction. html o

SeF 55K NUSTS/Core T HISCHHRI LR BI T R+

core_compatiable. h

HEAE ARM ) APT 5 SCRICAF, AL AEA7 fif 45 5 P o
B S A B R 1

M A

core feature base.h

UK N/NX RANRZ AR APT, %€ LT Izt
F25 A7 #5005 i) B 2

core_feature cache. h

Ak N/NX 251 Cache APT, 5E X T I-Cache Fil
D-Cache #fE®R: O

core feature dsp.h

A5k N/NX 2 5A% 8 DSP APT, FEE X T SIMD 154,

core feature eclic.h

K N/NX 2 HH#% ) eclic APT, FH T W E .

core feature fpu.h

SR N/NX &8 FPU APT, TR S8,

core feature pmp. h

K N/NX AR PMP APT, FH T3 N 2R3 .

core feature timer.h

Ok N/NX BRI RS timer APL, FHTHECE R4
0B A R W R AR A

nmsis compiler. h

YmiEes B Sk, HET R SZEF gce

nmsis core.h

NMSIS i H Sk e (Ti)Z )

nmsis gcc. h gee gm a3k At
nmsis version. h NMSIS RASE X
riscv_bits.h bit #EM TR 2w X

riscv_encoding. h

AL T 5 R A o TR T FH 0 ) 22 S

T CM32MAxxR (1 &b 7 8% S04 ) B 40 T -

cm32mdxxr _conf. h AN JE I C B S
cm32mdxxr_def. h SE e S

cm32m4xxr. h

TR AMBRAF AR ARSI ORE IE o

nuclei sdk soc.h

TESk e, BE T ecm32mdxxr conf. hy
cm32mdxxr def. h Al cm32m4xxr. h
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system_cm32mdxxr.h | REVIHAITIL G pp, i) , Eah s B
system_cm32mdxxr.c | REVIUEN S

intexc cm32mdxxr.S | TR A HESCAF

startup_cm32mdxxr.S | JE B3

2.3 TEE

Cortex—M4 HyH %I 2% 4 NVIC, 1785 N308 [ Wriz il &y ECLIC. —&H
HEORI X ), B b I 2 il 7 5 AT 18 8. % T ECLIC ITELHUL I il LA %
(Nuclei N ZZJl454 M F-Meb) , ax FEASCMH ) 2 0 4 .

(1) fEWEFEJTTE, Cortex-M4 H NVIC HH W& 484 — & BE 2 . NMI Rl T,
1M N308 HJ ECLIC & B rb iy, 57 A NMI oAb B

(2) TEFHMRAR b, Cortex—M4 B H FIrp W Ab ¥ 2 & 75X, 1 N308 BESZ
R AT, SRR AR, 3 W RS [

(3) ELCIC 5 SEAR Y Sl T & rh Wt i) i ~F B0V JE 1, NVIC i AR 2L E

(4) 7EP TR B L, BT Cortex—M4 78 AL T 55 A0 rb b I B2 1 50 AR AN
Hbk,  DRDE AT DU eR 25— A4 5 TP T AR 55 B, T N308 A il H 3l A Al HH
RRATLH, DR b 75 L rh T IR 55 o 250 T30 oS R AR, % i B IR 55 1 0070 S A
TRELSK . % DAL CAAE intexe_cm32mdxxr. S FS2H, e &b 8 R ab B
) & T R AN interrupt B, — RGOS I E P WIA SCRHRE, WRFEX
FRRE, U5 2L b b A 2 ek b T30 I SAVE_TRQ_CSR_CONTEXT () 1
RESTORE IRQ CSR_CONTEXT () #:47 I F SCHI{RAFFITK &

) & TR B o AR
Jo

« Gnote Vecton intermupt does not support. nesting.

* in the interrupt response, o e CRCONTEXTE/ RESTORE TR CSR_CONTERTO)
_*;NTERRUPT void TIM3_IRQHandler() {

// Save necessary CSRs into variables for vector interrupt nesting
SAVE_IRQ_CSR_CONTEXT();

H O 0ONOUTSA WNER
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11. if (TIM GetIntStatus(TIM3, TIM_INT UPDATE) != RESET) {
12. TIM_ClrIntPendingBit(TIM3, TIM_INT_UPDATE);
13.
14. LedBlink(LED2_PORT, LED2_PIN);
15. }
16.
17. //Restore necessary CSRs from variables for vector interrupt nesting
18. RESTORE_IRQ_CSR_CONTEXT();
19. }

BCLIC fyrh e el il i e DU AN AR iRsE s T Level o M priority. Hilky
ID 5 FWrEE, XD A E N2 P I 1evel > Al priority> Frl 1D 5>
RWTEIE, HA AT = AR AR TR R e s, RJE MR AA
T Level BIBERTHWTBIER, W4 =43

NVIC 5 ECLIC eR#3 %t

NVIC ECLIC ECLIC ZhRE i HA

NVIC SetPriorityGrouping ECLIC SetCfgNlbits fi'E level 31 bit 44
NVIC GetPriorityGrouping | ECLIC GetCfgNlbits Bt & level HEf bit %
NVIC EnableIRQ ECLIC EnableIRQ b e

NVIC GetEnableIRQ ECLIC_GetEnableIRQ S W BEIR S
NVIC DisableIRQ ECLIC DisableIRQ Hhlkr A RE

NVIC_GetPendingIRQ

ECLIC_GetPendingIRQ

N GRS A

NVIC_SetPendingIRQ

ECLIC_SetPendingIRQ

BCE P WrEEA R IR

NVIC ClearPendingIRQ

ECLIC ClearPendinglIRQ

1 E TR SR T

NVIC GetActive

ECLIC SetPriorityIRQ WE T W Priority
ECLIC GetPriorityIRQ SREUHT Priority
NVIC SystemReset
NVIC SetVector ECLIC_SetVector WOE W AL B
NVIC GetVector ECLIC GetVector S B e b7 Ab P b

ECLIC_SetMth

BE W level R1H

ECLIC_GetMth

FRELH T level HIME

ECLIC_SetTriglRQ

BEE W Y F P B
s T
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ECLIC GetTrigIRQ

AR W Y P B
AR

ECLIC_SetShvIRQ

bW R/ AR
Kb PR AR 2

ECLIC_GetShvIRQ

s Wi &/ AR A
LISEYIS:N

NVIC SetPriority ECLIC SetCtrlIRQ

G—RBEHW level I

priority

NVIC GetPriority ECLIC GetCtrlIRQ

i3RI level Al

priority

ECLIC SetLevellRQ

WE T W level

ECLIC GetLevellRQ

FREXH T 1evel

ECLIC GetInfoCtlbits

$HL level A priority
8 bit AN, kAl
BN 4, REfFRCE TG
B

NVIC H WA 7R 4] «

/* Configure the preemption priority and subpriority:

- 3 bits for subpriority: possible value are 0...7
- Lower values gives higher priority

*/

NVIC_PriorityGroupConfig(0x600);

0ONOUVTAWNR

/*Set key input interrupt priority*/

9. NVIC_InitStructure.NVIC_IRQChannel

10. NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority
11. NVIC_InitStructure.NVIC_IRQChannelSubPriority

12. NVIC_InitStructure.NVIC_IRQChannelCmd

13. NVIC_Init(&NVIC_InitStructure);

N308 AR E L -
/* Configure the ECLIC level and priority Bits */

/* Enable the Key Interrupt */
ECLIC_SetLevelIRQ(EXTI®_IRQn, 1);
ECLIC_SetPriorityIRQ(EXTI®_IRQn, 1);

ONOUVThAWNR

ECLIC_EnableIRQ(EXTIO_IRQn);

- 1 bits for pre-emption priority: possible value are © or 1

//interrupt level 1
//interrupt priority ©
ECLIC_SetTrigIRQ(EXTIO@_IRQn, ECLIC_LEVEL_TRIGGER); //level interrupt
//Enable interrupt

KEY_INPUT_IRQn;
1;

9;

ENABLE;

ECLIC_SetCfgNlbits(1); /* 1 bits for level, 3 bits for priority */
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2.4 BEFNMI #BiE

HTW NN ZES, KRR EERRNES, H P ERE N308 1Y
PR S A NMI ) AL FRAR AL 34T B A4 .
TERXTEL T CortexM4 A N308 [F) 5% F1 NMI it BH :

CortexM4 iEe N308 A
RESET & 1% 5L 9 Bk 2R T

e
NMI AE AT B i NMI AT e T
HardFault T e
MemMange WA R a4 15 I iR HUHE A [l FE iR
BusFault B VATt 75 U7 1) 4 1% Load $i5 4 Vi f7 45 v

Store @ AMO #54
TARESAT AMO T ks | VIAFHR

UsageFault fRAPAT R EikiE 4 E[BPRE
AT fifs 2 Mk FE X 5% Load 541 {7 ik
JEXF 5
SR AMO Hubit x| Store 2 AMO 474
* Vif7 bk AERE 55
svcall SVC R4k s | F P AR5 A UserMode F 4 1T
ecall ¥54
HL A 2 B 4558 MachineMode T #4
17 ecall 54
PendSV Hh I 5K B ) &R 48
k2517 3K
SysTick Systick =

Interrupt (ISR) AR5 HR T

i 5 Wy s A
o

N308 [y 7 % A NMI [ 4b 2 o8 2038 1 system_cm32mdxxr.c 3 £F H 1)
Exception Register EXC. core exception handler 1 Exception Get EXC =R i
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ATEEME S IRBUCRIHRAT o F P R 5 B S CoyE AR BB M 9 A B B 46 P BT
AR AR -

W OoONOUTLEA WN R

29.
30.
31.
32.

33.

ler);

34,
35.
36.
37.
38.
39.
40.
41,
42.
43,
44,
45,
46.

/**
* @brief IllegalAccess Exception Handler.
*/
void IllegalAccess_Exception_Handler(unsigned long mcause, unsigned long sp)
{
printf("illegal memory @ ©x%08X access!\r\n", _ RV_CSR_READ(CSR_MBADADDR));
while(1);
}

/**
* @brief Ecall(System Software Call) Handler
*/
void ECALL_Exception_Handler(unsigned long mcause, unsigned long sp)
{
uint32_t saved_regs = sp;
uint32_t mepc = ((uint32_t *)saved_regs)[12];
printf("ECALL Exception Trigger\r\n");
/* Since the mepc is the ecall address when the exception is returned,
* there will be an endless loop in the return. The ecall is a
* 4-byte instruction. Modify the mepc to try to skip it. */
((uint32_t *)saved_regs)[12] = mepc + 4;

}

/**
* @brief Main function.
*/
int main(void) {
/* SystemInit() function has been called by startup file startup_cm32mdxxr.s */

log_init();

/* Register exception handling functions for system calls and illegal access */
Exception_Register_EXC(MmodeEcall_EXCn, (unsigned long)ECALL_Exception_Handler);

Exception_Register_ EXC(LdFault_EXCn, (unsigned long)IllegalAccess_Exception_Hand
/* Call ecall to enter exception mode */

__ECALL();

printf("ECALL Process Completed! \r\n");

/* Attempt to access an illegal address to trigger an exception */

uint32_t trap = *(uint32_t *)OxFFFFFFFF;

printf("trap : %d\r\n",trap);

while (1) {

}



& LEBH
b i AL A TR A S

2.5 M#% Timer 18

CortexM4 WHZEL & —A> 24 fir1a FTHE) SysTick & I &%, I gl n] LLIZ £ AHB/8
B# AHB, 4iH%F) 0 i, M reload ZAE 2 [ ) B E N 2 HIME .

N308 A K% [FIREFR it — AN E I 28 mtimer, MHEPYS AT LA $EE RTCCLK B¢ HCLK, #J
PAE AR SysTick. iZIHE#EA 64 frf) Bit#k, ZRIATFE, FTLA—E MO EE,
N E AR A P WA AR A, AT T AR T S e A A

KT W timer MIEMUHF LIS % (Nuclei N G822 F M) .

N308 A #% timer AL B AL

1. uint32_t SystimerCtrl;

2o

3. /* use HCLK as system timer clock */

4. SystimerCtrl = SysTimer_GetControlValue();

5. SysTimer_SetControlValue(SystimerCtrl | SysTimer_MTIMECTL_CLKSRC_Msk);

6.

7. SysTimer_SetLoadValue(®); //set the timer load value

8. SysTimer_SetCompareValue(ticks); //set the compare value

9. ECLIC_SetShvIRQ(SysTimer_IRQn, ECLIC_NON_VECTOR_INTERRUPT); //set the system timer compare
interrupt

10. ECLIC_SetLevelIRQ(SysTimer_IRQn, ©); //set interrupt level

11. ECLIC_EnableIRQ(SysTimer_IRQn); //enable interrupt

N308 % timer {4 FH 7~ 41

/**
* @brief Function of delay nus.
* @param u32 nus:Delay number of us.
*/
void delay us(uint32_t nus)
{
uint64_t temp;
uint64_t cmpvalue;

ONO VA WNR

=
® -

cmpvalue = SysTimer_GetLoadValue() + nus*(SystemCoreClock / 1000000);

[Erg
N R

do
{

[EN
W

temp = SysTimer_GetLoadValue();
} while (temp < cmpvalue); // waiting time arrives

[
o un
-
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2.6 F2tE MCU Mg INEE

CM32M4xxR fI4M K EhEES MCU AR 2 57 Toih e, AR n] LE AT & B &
AT XS

FERR TR, A SN I3 AL T Drivers H 3 T, 7] LU i #include
“nuclei_sdk_soc.h”3CAH, W HFTE IRKshEE .

2.7 Hib#3iE

B R, A — L5 T R O

1. ik L RBEE TG Y R

CM32M4xxR HATHEAL# F RSIC-V GNU % %% T HEE3 79w, BT mik TR
FERIANIE], SR ARS8 P 2 1R S TAN 2 1R 25 5V R, R R AT 12
M. ll: ARM Compiler 5 5 4F  forceinline &%, {H&7EM ] GNU %% L B 7
HECN  attribute ((always_inline)).

RSIC-V GNU LR FWEZS%: https://gcc. gnu. org/onlinedocs/9. 2.0/

2. PIRICHRARAD AL AE

BT A% & 1L, FOC RS S AR a0 SRR A ARRS s 3 T A RIS
G, FEZBHHEATIEE.

RISC-V KL gm Ui B AT LAZ % : https://riscv. org/technical/specifications/

3. fririRfEReMl

N308 HAIASC KA (Bit Band) #4E, (HRCRFETHIETR S, JHTr#iE
SUAAARRHEINRE, FFEEHT 2ES5. BT RERLSaEm. 5. 8.
SN EEEME, BARTLLZ% NMSIS core_feature base.h X1 AMO M3

4. FERHARAE

SDK )24 T 842 A gec_ecm32mdxxr flashxip.ld S0, — G0 T A7 LAEL
A, WS RAR b 5 B O SO AR AT R, U RR X LD U AT iR

-10
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RSB IR A F]

3\

RSIC-V GNU LD FfHi&E 2% https://sourceware.org/binutils/docs/1d/

R 7K 7 52
hRZ =):t (ERE
V10 | 20211020 | #rEE
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https://sourceware.org/binutils/docs/ld/
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