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2 LT BT AL B 2SR S PR AR 1 — Rl L o A b rp 2 A PR AR B A i T — A
FEUACEAF LAV BT H AT AR, AFRX—RAEM, L5 e ks R e n) T, —
AN AL R T AL B AZ AR -

- FPEFEARAE, SRR RS AR AT IR

- PRSI AT IR AT ST

- ACER AR BRI B W S5 R, AR RIS 5

- TRWTIRSS REAE A, KR AT R AESS

f£ ARM R B A% 08 AT AP R (2 — MR S, U BATRAS B X 3P, A
VLR, USRI R A AT ERE S TR BLE R “ 7 PR, S BATT LAY S 5 AL BT R
B R F R, AR A X o, WA T 5 5 B XRIAE T, AR BT T Cortex A% R Ui #8
K& CEANRRFET —— Bt U, ZIERE SR BRNAME, kB SRR BSR4
B, RZRULRE “ S5 [ 10 5 U2 KON A B3E 8077 A ——E AT 152 BT ) A A I 7
A, IR SR “FZE T 1.
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£ ARM WEH, H—NL 1T H B H]2% NVIC (Nested Vectored Interrupt Controller) &
R A AW, NvIC T LRI — R P WG K  (nterrupt Requests, IRQs) FANA] 7 iz H
(None-Maskable Interrupt, NMI) . % IRQs A& HH S Fr 75 88 715 238 1 F 10 o 1 %
AT CUE I AR R T NMI B R — e 5 RS IEF BT 5 S ARSI W, Flan: A
FOTEIE ARH AT IS, XIS W R I AR R e R B AR, I AASRERE bRl -
AN, FEALFRER N HILE — M EFRA SysTick WUEHEE, BT DUE B B = A — AN, EE AT
BAE RSB TR . 1-1 H IR T Cortex-M4 [ Fh Wi, Br 7 LB =Fz 4k, AHEIEN
AR Sy oy A by, IR Wl PR R, — RO T RN R G H S AR ERAE, 8-
FIeN T SRR R G0 Al R R

& 1-1: Cortex-M3/4 [)&Fid iR

Microcontroller
Cortex-M processor
Peripheral pNMI Processor
Core
'_I: NVIC <:>
>
» IRQs
>
Peripherals <
H- > < System
» < Exceptions
<—F—>| Voport 4
< > I/O port Sys Tick timer

BN WERA — AW gR S, R 1 2] 15 PEALEE AR AR E SR AR RS E R, 16 K& UL
45 0 B & R R G AN . Cortex-M4 (1) NVIC 7] LA 57 240 ANHRT, T S2BR 00 F ) 7
FEALHE 240 NIBTESH B, ABAT SR SEPR T B IR S W g 5 . K 1-1 FRBIZE T M4 (1)
BB R, JEVERNE, ERERIET, XSRS HEERNAE, M TEgm s
M0 HFIRRT, RS WIS 5 N2 M A, R 1-1 Frosinpios:
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* 1-1. PHER
BEHHE ,
H WrdR S e i 4y o W Ry PRIk Ei:p%)

1 Reset -3 (FeEp) ARG HENL

2 -14 NMI 2 AN i i H

3 -13 HardFault 1 B4R . Cortex-M4 A5 =Fps Y
1 Fault 7% : M2k 7% (Bus
Fault). WAFE FL5FH (Memory
Management Fault). Fl Usage
Fault ‘EATHARA—Fh 75 &4
#8274 Hard Fault, 44HM [
9% WOF RN A £ X HardFault
[ H BT R 55 R AR

4 -12 MemManag At E A7 & L 57 (Memory

e Management Fault): Vja] | N AE
EHHIT(MPU)E XA EEX
W, BCEANEEMNAETIR, Bl
W MAEARS X 335K B AR 2

5 -11 BusFault G 255 (Bus Fault)

6 -10 UsageFault EIL W bR 148 B 7 20 (Usage Fault), Hi
EEMTE L BF LM RGRES
bR

7-10 NEl

11 -5 SVC Gl Supervisor Call via SVC instruction

12 -4 Debug AT E Debug i1 #%

13 NE

14 -2 PendSV Gl Pendable request for System Service

15 -1 SysTick AT E System Tick 118 7 b

16-255 0-239 IRQs AT E EAP AN R BT

ARG biEs, PWDIRAS AR IPSR B id sk A h I s . AbFE 2 AR PE IPSR 1Y)
5, AT R R T AR AR B R R IR S5 R AL, Reset S2 —FhARERAI . 4 RS E LG L
2PAT Thread #Ex0 N B AL HE R %L, LU AT IPSR HIH Wi g% 54 0.
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2 H iR e 2%

£ Cortex-M RAALHEZEF, 2 EACE —NHWHER, BEE AT AR EAE,
WIStk E « Cortex-M4 SCRFHWTRE, RULSEZ I W a] LG S ARILSE i RIFESR
ATARAR S 2 Wik 55 R N, 772 T iU SE R i b, AR EEES 2 e T AR B v 2 S 4 0 Hh TS
R, GiAE REHAT RIS S R 55 e 2

F 1-1 A TR e, Horb Reset. NMI I HardFault IR Ze 42 B 5E 1), B
RN T HEL RN THRIVENEA LB PR m L 2. AR Wt Se 4T 2
ATLARCE R, HUHE XA /Z[0,255], HUEMCNEA R Somtiskm. BIRNZ BT n] LLSCRF 256
MMIESES, BRI IS Ao O ) R SEBLRE , LAl Spintrol 28 =A™ it A
SCRF 16 MU, XEERE N, SRR ERO st TR, mHIFE N
R TI HEA0 o 1 SE o N P A R R T TS L DL S ) 755K BT RS e 3 il 2 Al — 25 A

eI St 8 05 17 B, O RS R R 256 A IR SESE, 4T 8 fr
LM PRI SE ], (LN 5 P S (R 2 A7 B B GBS 56T, s,
XAk 16 MRS Spintrol 455, I 4 RABEAMIRESA ], TIIE 4 B
.

{E SCB (System Control Block, SCB) ) 5 FH A% 7> H I M B A 45561 7 A7 48  (AIRCR) #2fit 1
R S R e ], DR e R B AR 1Y 8 5294 T Group Priority 1 Sub-Priority
PAANERGr e W ER 2-1 oRBl, & 4 DL[7:4FAEDL e A=, AIRCR WIFEIX 4 2738 7 x Ay
PB4y s x L, #PRA Group Priority; y AMKAL, #EFRN Sub-Priority. —3A5 5 Fisr2H %
A, H Group Priority /£~ S5 F MW AN pre-empt priority (38 5L , EHRET
EATH: JRFIEAEWNIERE LB, WERR TR S5REHESHH, WHTUHELS L
AT Ab T “N 57 o 438 SR FAR RIE) 7 8 A 1k — N Boleh, s sem B A e i
7. mEFERMZE, FIRAERED 14, Bite SIegs2 7460, i, 2 RA
128 e L SE k.

R 2-1: FWREZ s Hnpl

PRIGROUP Interrupt priority level value, PRI_N[7:4] Number of
[2:0] Binary point Group priority bits SubEirti;)rity ﬁ:::::’y Subz:isrity
O0bO0Oxx Obxxxx [7:4] None 16 None
0Ob100 Obxxx.y [7:5] 4 8 2
0b101 Obxx.yy [7:6] [5:4] 4 4
Ob110 Obx.yyy [7] [6:4] 2 8
0b111 Obyyyy None [7:4] None 16
[1] 7E PRI_n " H] x 37K group priority FIfiZ, y 7~ subpriority 47 .
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3 AR EERPRES

#£ Cortex-M4 HHEEANTRWTEL AT LLGETT B (enable) mi# %14 (disable) , &% [1H Ffies
FRic &N o i 5 1 SR O HLZEF5 90T (pending) , B0 S IEAE AL FEA i b il 2 ¥ HobRic A
Active [fPIRZS . N T HFXT EA R BOIRSHIEHE, Cortex-M4 246 T —ANd bz 28 NvIC, &
AN YR FE AR, XN ) ZR AT A L B 7 R 4595 25 5] (System Control Space, SCS) , 1
150 LA Cortex-M4 [N 1E RSV O . NVIC RS S b R & . Lse k. BRix
B, BAXFYERE, ETREEHRREREN O RR S

i 3-1 s, HAEPRE KA, NVIC SEHFFAR TSR, — BRI R WriE
REGHRT, BB, X—IREHE Pending. W AbBE R 5 2 =N 2% AF:

- R FWIERES, B Pending IRES;
- H#fERE T (enable) ;
- YHT RS LA TR R SR S R R

HFF—A Pending IRA NI, WERAHEGEPN%LE, B4 Pending IRE S — E IR T
B S5 2 B R P B Ik

b Active Z B, AbFE 28 TR L AT HEAR (Stacking) FRVEARAE 4 AT IELEALFR (TS, [F]
i iEIE AR (Vector Fetching) ALK E] AR 55 BN 11, FE4%H PC 2547 28 Bk FE B AR 55 bR
B BN ERBUS, NVIC 275 Pending b A [B] 0 B A7 Active. 24T 7R 55 bR B4k 38 52 B
JEiR Ay, FEHEAT A (Unstacking) AR E 2 B AL FRAT 55

Cortex-M4 SCHF Ik ZNTHLP-ZC PRt R I, 10 Spintrol 27 = A7 f Al A& ik vt 5
K 3-1 R IR T BT, R T e SR S A ERE, & EAE
Hh T AR 55 oA 0 s st A i ) R A A U7 R AR BRI R SR, SR 2 R T W
Rk b 2 W U2 4 T WA SRAE 5 A e — SR, (EEREDYERF— NI i . W R AES Or
LI AR 55 B BRI, AFSRAE S HER 1, AR i s n] LASF 3l B A i K

B 3-1: FPWPIRES KR 7 A

o I I 55 R T B
B T BT R

TSR
fil R TG R, S EPending B Az
HEN AT R 4, T BRPending fir

Pending
Handler
b TR, __Thread _— xiﬁ}\rh%ﬁ&iﬁx%%&, w

H fi7Active

Active

( Thread X ! X Interrupt Handler X 1 X Thread )
Stacking

Vector fetch Exce ption Unstacking
retum
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4 R &SR

AW, AR EL TR WSS PN, E Cortex-M4 FSR A T A FE (1
HUF CASEL . 72 A7 22 (B (R AR 0 0 A T80 T — DRI, Herid sk 14— W (1 I 55 B
A Hthl, X AR PR s Stk SUAH M B &

—MRFEAIN, ARLEHIE 0x00 AbHR R RGN MR . T 5 EC 48 ki B B i ) BE AT
fiti/e ROM, EAREM, HE—SREERMIEL T, RITEEAEEMERNVE, H25
AR BT IR S5 B R TT LAAE B o A T R IR — FF 2K, NVIC $2 4L 7 — AN ) R AmF8 25 47 4% (Vector
Table Offset Register, VTOR) K & 7] & & IS G HE .

PR AR, KRGS R TP R B YRS N E B R P AR RS R BN T . Blhn, NMI Y
W g5 N 2, 8424 VTOR=0x10000000 I, NMI [ IR %5 & %0 N 1 Hb bk w45 7% 45
2*0x04+0x10000000=0x10000008

5  BRPFHEES

- P ER NVIC ISR AT 5 R P T
- Cortex-M4 B3R M 1 — L5 /rh W HE I A7 25 A AN [RI SR AR 1 o gt 47 B i

- fE SCB(System Control Block) it —/HH B4 il AR S 74748 ICSR 183% T RGN H Btk
A0 NMI T,

- fE SCB T AT B A W A7 A% CCR 2 MEBEAN T WITr A, WA FERE L8 trap A%

- fE SCB I ARG A H M7 2% SHPR Fl T & fault, SVCall, SysTick, PendSV £5 R 4t 7+ &
AR SE 2

©2024 JERHE RS (L) BRA 11 of 11


https://gaoyichao.com/Xiaotu/?book=mcu_stm32f407&title=cortex_m4_nvic
https://gaoyichao.com/Xiaotu/?book=mcu_stm32f407&title=cortex_m4_register
https://gaoyichao.com/Xiaotu/?book=mcu_stm32f407&title=cortex_m4_scb#ICSR
https://gaoyichao.com/Xiaotu/?book=mcu_stm32f407&title=cortex_m4_scb#CCR
https://gaoyichao.com/Xiaotu/?book=mcu_stm32f407&title=cortex_m4_scb#SHPR

	版本历史
	1 中断源
	2 中断优先级
	3 中断请求及控制状态
	4 中断向量表
	5 涉及中断的寄存器

