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AL ER A5 R A% T IE E S R WA 12— R R, DUR BN TRASE X 20 %, anAsinid
W, U585 B AR 2 e AT D AR IR B LSR8 “ bl 7 5T, 5 BRATTCAHT S L HLR B U A8
CAEARE, WARARA A X, WS S I DR E T, BRI T ROR AR “ A
RRFN” —— WAt U, %0 RE SR ERISNE, RE SRR EAMANY EIIAM B, X%
RULR “8 7 195 15 W O (136 3 7 A — — R AT 162 B Il A7 s i 7 2, A
R R .

AT i Y
EHEE

SPC1125 &7 SPC1125, SPC1128

SPC1168 %74 SPC1155, SPC1156, SPC1158, SPC1168,
SPD1148, SPD1178, SPD1188, SPD1163,
SPM1173

SPC2168 % 4| SPC2168, SPC2165, SPC2166, SPC1198

SPC1169 7 SPC1169, SPD1179, SPD1176

SPC2188 A7 SPC1185, SPC2188
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1 Cortex-M4 b3 28 h T R 4%
1.1 H TR

£ ARM WEH, H—NL 1T H B H]2% NVIC (Nested Vectored Interrupt Controller) &
R A AW, NvIC AT LRI — R P WG K  (nterrupt Requests, IRQs) FANA] 7 iz H
(None-Maskable Interrupt, NMI) . 8% IRQs A& HH S Fr #5808 715 £ 38 I F 10 o 1 i
BT CUE I ARG R T NMI B R — e 5 KRG IEF 18T 5 SRS W, Flan: A
FOTEIE . ARH AT IS, XIS W R I8 AR R e R B AR, i DAASRERE bRl -
AN, FEALFRER N HILE — M EFRA SysTick WUEHEE, BT DUE B =4 — A, EE AT
BERZ DR . B 1-1 HEIR T Cortex-M4 &R, By 7 LB =F 2z 4k, ABEZRN
WA G 4 pn A Ay, X e Wil i AR N R g rb b, — T N R G SR R EOIRES, 5
FIEN T SRR R G0 Al e R

& 1-1: Cortex-M3/4 [f1-&-Fh-h WryE

Microcontroller
Cortex-M processor
Peripheral p\MI Processor
Core
R ——1 - NVIC <:>
»{ IRQs
Peripherals <4 <
H- » < System
> < Exceptions
<——>| Voport 4
< > 1/0 port Sys Tick timer

BN WERA — W gR S, A 1 2] 15 YEALEE AR R E SR AR RS E i, 16 A& UL
g5 0 B &R R G AMEAE ] . Cortex-M4 (1) NVIC 7] LA HF 240 ANHT, T S2BR 00 F ) 7
FEARSHE 240 NHBTESH B, AT ARYE SEhR BT o BC X e R Wi g 5 . R 1-1 A% T M4 1)
B R, TEVERNE, ERERIES, XSRS ERNAE, MRS
M0 IR, ARG Wi g5 M2 AL, sk 1-1 Fios:
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R 1-1: FHER
B ,
W5 il Hh TR R % i::3%)
1 : Reset YT
CEper=n)
2 -14 NMI -2 AT B i
fEFHE R . Cortex-M4 5 =F2K 7Y
[ Fault 5+ : &2k5% % (Bus
Fault) « WAEEH R (Memory
3 13 HardFault 1 Management Fault) . H Usage

Faulte ‘EATTHRATAR —Ff S 3 i A=

I #4272 4 Hard Fault, 440N )
T4 BE O 212\ HardFault
(1) A BT R 55 e A

WAFEHFH (Memory
Management Fault) : Vjli] | W47
4 -12 MemManage | FRIRCE | BEHIC (MPU) & XA G
X, BEAGIER WA,
B NAEAAS X 38R R 4

5 -11 BusFault A E | SZRE (Bus Fault)
FEARIKAE FH 772 (Usage Fault)
6 -10 UsageFault AECE | AR S EE JRER R GUR
ADERAK -
7-10 5 - - (NE
11 -5 SvC AJfiE | Supervisor Call via SVC instruction
12 -4 Debug AIACE | Debug Moty
13 - - - TR
14 -2 PendSV Tl E | Pendable request for System Service
15 -1 SysTick AIBCE | System Tick 1 F by
16-255 0-239 IRQs AIECE | AP AR A

ARG, WS R A IPSR B LR AP IS . AL S SARYE IPSR Y
G, MR B R AR L 1 P T A 55 R A, Reset A& FMRFIREUT T . AR GEE AL
ZARAT Thread BN EALACEE R H,  BEIN 4 IPSR 1R AP BT 2 504 0.

8 of 11 ©2024 Jig® R (R IR


https://gaoyichao.com/Xiaotu/?book=mcu_stm32f407&title=cortex_m4_register

]
ﬂmoz. RC-032-2408023 CORTEX M4 ¥ & 4t fai W45 FH 46 74
-032- RS YE R C/0

1.1 LS

£ Cortex-M RAALHEZE, 2 EACE —ADAHWHER, BEE AT AR EAE, W
W Se k€ . Cortex-M4 SCHFHMWTHRE, i Se iy Wil LA3E S ARDL S 2 it RIZESR
AT IR Z I A AR 55 s B, 728 1 e e i b, AR ER 45 2 e i AL B sy DR S 4 1 v i
R, GiAE ST IR S R 55 pR 2

K 11 A TSR WL Se g, Hoh Reset. NMIH HardFault AR 26402 [EE 1, #
RN T, RN TARBVEN B A L EAR T R m AR e g . A i W e 2
ATLARCE R, HUHE XA /2[0,255], HUEMCNEA R Somtism. BIRNZ BT n] LLSCRF 256
IS, BRI IS B O ) SRR E , LA Spintrol 28 =40 it A
SCHF 16 MBS, REERRKDY, SRt/ SritdF22, mHIFER R
R TI HEA0 o 1 SE o N P R A R R R TS L DL S ) 755K BT LS i e 2 Al — 25 iAo

TR 56 8 i 8 R 47 B, A R ESLBL SR 256 A PITARZESE, AT 8 (i
SRR S, L3 5P ST R B 5 17 B MO R e P B e S B, ,
XAk 16 M4 Spintrol 455, T 4 RIBSERMIEEAE, TIIE 4 B
.

£ SCB (System Control Block, SCB) H ¥y FH A% 7 o W Jo S A7 2 il 3 A7 4% (AIRCR) $igfit |
WA e s ], P AR S R B AF AR K 8 AL N T Group Priority 1 Sub-Priority
PGB Sy o R R 1-2 AR, & 4 AL[7:4) PRI e gz, AIRCR MIAEIX 4 7538 T x Fl y
PR x AL, #BEFRA Group Priority; y NAKRAL, #iFKN Sub-Priority. —3tH 5 Fhor4 2
X, HH Group Priority fE—HZSEF M AN pre-empt priority (38 LK) , BHRET
HEATN: JRG AN IR LN, R TSR EER H, W HTRE S L T
AT AN 55" 436 SIS AR R B 57 3 AN Ik — AN Bl i, il e Sl e 3 I 2 2 e v 1Y)
. MENERNE, TSR 146, Fe g ® 7 60, e, &2 HA 128
e e

R 1-2: FWLSER oAbl

PRIGROUP Interrupt priority level value, PRI_N[7:4] Number of
[2:0] Binary point Group priority bits SubEirti;)rity pg::il"c ipe . subpriority
ObOxx Obxxxx [7:4] None 16 None
0Ob100 Obxxx.y [7:5] 4 8 2
0Ob101 Obxx.yy [7:6] [5:4] 4 4
Ob110 Obx.yyy [7] [6:4] 2 8
0b111 Obyyyy None [7:4] None 16
[1] TE PRI_n F1 [ x 718 group priority [, y F7s subpriority 17
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1.2 HRFER KIEHPRES

7£ Cortex-M4 AN EL AT LLGETT B (enable) Zi# %14 (disable) , &% 1H Ffies
FRit &N o W 2 75 1 SR I HLAE 159 04T (pending) , G0 5 IEAE AR FRFEAN b iR 20 Hobrid N
Active FRPIRZS . N T LI EA R ROIR S I, Cortex-M4 $24E T — ANzl 2% NvIC, B
N YA AL, XF N ) ZF A7 A LA B T R Guda 2= 18] (System Control Space, SCS) , ¥
150 LA Cortex-M4 [N 1E RSV BSOS » NVIC B RS S b R & . Lse k. BEx
B, BAXZFTWRE, BT HEERRS RN DR S,

I 1-2 s, A PSSR, NVIC SAEHRE AR AR, — BRI T B  WriE R
ETHR T, MEBERPACHE, X—REm 2 Pending. HH T AL 2 75 2430 2 =6 AF

- R FWHERES, #EA Pending IRF;
- T HEifERE T (enable);
- YETRGKA IEAE AN Sl R AR S ) R T

XFF— Pending KA T I W, WRA RN, A4 Pending IRES—HIREF
B 263 2 BE B P B Mk .

thikr Active Z 1, ACFHZSTHILHAT EA (Stacking) RAELRAFE ST EAEAL BT SS, [H
BfiEI &% (Vector Fetching) FMLHIHL 2 A IWTAR S BREUN L1, FH4EH1] PC 2747 25 B AL 31 AR 55 2R
Bl HENIRSSREUG, NVIC 21555 Pending bR A [A] I B A7 Active. 4 M T R 5% BRI H AL L 52 1%,
JEiR I, FBEFHATHEAE (Unstacking) ERVETK S Z AT (R AL FRAT S .

Cortex-M4 SZFEFK RN R PR R T IE X, 10 Spintrol 7= 5 HH A F Cortex-M4 %11
Bk . B 1-2 H TR IR — AN P, R TR R SSRGS S A
—EARE, B W RS R B T sl E I X R BT A7 A U I DL BR T SR, A K 2
BRI ZP W ke G B SRR R WS SR S A —EURE, (HESR 2 DYERE— AN B
JEIH . an B RERS CRAE TH BT AR 55 pR BOR N, 1B RAG 5 — bR T, A Ml nT IAF
31375 o HH BT i oK

M 12 REPRAS MR

o IR 55 B B B
AR T R

R SR
fil R PGSR, F3Pending B AL
BENFWIALBE R KL, T BRPending iz

Pending
Handler
R \M*meﬁ, M

EfiActive

Active

( Thread X [ X Interrupt Handler X ' X Thread )
Stacking

Vector fetch Exce ption Unstacking

return
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1.3 FHRER

YA, AR T T AR RS AN T, 7E Cortex-M4 HFRH T —F A E
WL T CASEI o 75 N A7 25 (B R R GR 50 A7 T 1 — AN ERPESR, il sk 17 & — AR W R 55 ek 4
AL, 31X — (Al FE 3R AT LS 2 SO A 20 A B 1 B

— ARG ENIN, fLiRHhE 0x00 AbEE RGN R . I R AR HhhE BT N ) P R AT
fifi /& ROM, ZARRIEMN, HE—RRRIEN T, RITERFEERERNMVE, B2
A e T IR 25 B AR AT LAAR Bl . R T R X — TR SR NVIC 3R T — AN B R WL FF A7 4% (Vector
Table Offset Register, VTOR) >KHAC & [m] &R ML LG,

Yl re AR, RGESARYE W RS A B R P ER RS RN . Fl, NMI
W SN 2, JF 44 VTOR=0x10000000 I, NMI ) Il 55 ek %0 N 10 Hb dib 5k £% 77 72
2*0x04+0x10000000=0x10000008 .

1.4 BRPWHTHES

- PR IEE NVIC SRR AT B i P T

- Cortex-M4 JLFE ML | —£6 7 5/ rh T FE AL 25 A7 28 RN AN [RS8 2 1) v BT dE AT e i o

- f£ SCB (System Control Block) Hitfg —NH1 Wl MRS A /748 ICSR 183k T RGN W
RASF NMI H K7

- {E SCB P B AN HE G FF A7 % CCR = EEA MW 7720, A TR —L8 trap 7%

- 1F SCB 1 RG FH ALK AT 5% SHPR H Ti% B fault, SVCall, SysTick, PendSV %5 & 4:
B AL S
SFHE P .
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