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AT 9 FHHAA . W STM32 98— R 0 B B4 4 AR BB 807G, 3 1 A
S I 283 LU 53 S 0 5 0 R TR T4 LA A B K R S B P 5 0 STM 32 H L1 L
T S B 5 S 88 A 6 B I (A T A 0 PWM i S (7 AT 6 o
TEFT ATE S WO B L B8 PWM {541 AR 76— B 47 922 2 A 5 1 SPT #EOR
B A —NEEF CRC MG, S H¥ 8 674 M 16 {2k F MM CRC H41, 24 SD 5 MMC %
TR BB AT BB A AR A

SAFRA R STM32 FEH T 74 DMA N . 4518 048 0] LU AAE 1 4 5 77 2
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34/49/801M1/0 2XDAC K= =] B RED/TANED
1 X SPHEIT 2X 124ZADC IK=>{ 0/1XSPL
oy H BEER k= axnc

H1.2.1 B STM32 S#H—K

(14T 8 .16 fir 8% 32 BB A9 F6 4. 1 IR 20 7T LU DMA £ 383 R R % sl i
H8. STM32 PR RALR AR 25 A MR MERF 1 CPU Ui 4 11 A DMA 3 38 2 [A] B9 3% 42 K K 3 ]
16T X REBRE DMA 8T R AR R 1% 6 HL A P 7 ok (47 8, R LR ARF s ) 28 LA b o T B 3
BEEHER.

AT AE B W M AR R L 6Y [F] B AR REAK Zh RE AR, STM32 Wil SR ZE MR Sh#E It i T A
LBH . EATE 2 V R T BT BB AT A R A 4T HisfTE W 72 MHz £ 41
BT, AL #E 36 mA YL 7E 5 Cortex - M3 WEMKh B RE 425 RA BIK%
2 pA BRLTTIEFE. BDAESMERIR TS BFALE R A SR A, STM32 (/A3 8 MHz #9 RC {R 7% 2%
AL AT DA R AR R AR, X RR R IR T RE R R B 45 0 B — B (K T STM32
O 28 0 P T SR HE B BB AT AR IR A AR 1 MR R R R
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AR L F R U S 40 TR AR AL AL T OB SR AR AR B R L W AR, R
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44100 DEA xS
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1x s d 2X 1247ADC K= 0/1 X SPI
léﬁﬁf/@&ﬁ/ REEBE K= 12X12C

B1.2.2 EXDSTM32 £#H—K

06 S FFRTTTSEVEAT G BE R G0N o S SRR A4 4 — A P FEAQ 28 . B b %2 2 A 38
RGP VR 8. 0T SR 50 T LRG0 ) 41 3 5 45 35 28 0 2 4 6 B B 22 2 0 38
STM32 P33 8 MHz #fy RC IR # 508y E0F 0T, P70 11072 B 38 o ) — > 4 81 11 3
TR BT UV 11006750 2 39 5658 S 000 DL TF BRI 35 22 O BR o 00 L M MR 37
AR BT CUR TV, 55 2 ATV RRR M R TR S D A B R 2 R
B AR5 88 15 R T R T S 09, SR BB STM32 0 5 R S50 B0 B, 3 6 1 0
L AE S BEIEH"
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MR TR A, — S ABE B R WL, TR A BRRBRE I R BB
PR R LI L WA A R MEE . STM32 W UG 3 9 35 Flash 1 i 7596 8 A R 3630
L OB A . 4 Flash BRI I FF S 25 J S R4 0 R R 2 FFAS T .
BRI REW T B 1k — LR 5 R W B RS T e i B (8 B4R R AT LR o )
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PR A Bt FOR B A A A 9 — T B AT 4R 43 %4 Thumb - 2 354 81 STM32 9 X %,

24 ) IR E g FF B N BRI T — B A UK 3 [ 44 N — 4 USB 3F & LR, LA T I %
AR, SR L BB H 25t in STR7 F1 STRO M4, B4 % i i ANSI C FERII
fREGXT T STM32 R ETBME . XEBRFEICSBEFERTHRFTR LiiTBe
T A, R ZIF RSB RTOS, B4 — i vl 4F (b i TCP/IP 8. 30 R0 0 F
STM32 7 71 4% i 25 85 Sk B R B 4B 2 P I 9, Cortex - M3 3B — 4> 4 %7 B9 #8138 R 4 Core-
Sight 45 P, A A7 DAAE R BR M i) JTAG 8 0 3k X4k 8 47 4 O i 3 9 X 3% 1 (Debug Ac-
cess Port) LBLAN CoreSight R G MM . B T 4244t 9 055 17 £ 4 B 4 2 4h, STM32 E gy
CoreSight I 2 I s 3045 20 DB LA K — 45 4 BRER S8 . 54 WS 28 W LUYE )/ 30k 48 00 1
SR B A B T B T AT LUK P S BIS R 8L 36 L A R AT 0 ] R
LA

5. STM32 B9 3% 8 BRAE AR

STM32 (RS RIISY HPIA 43 BB MAA R, M 1. 2.3 FiR, MBAR &%

usB ’VCAN 32 | s |spio

5XUSART

2XSPI | wmw
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/A
R
MKB B

2x 1247 ADC
i
e

5X 16{iERT 28
EL b
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P #532 kHz RC
2XH1H
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11XDMA
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RSN, FlEE CPU AT A7 b i3k 72 MHz £ T 1817, ARG &R RS HINE, F
AR CPU £k 36 MHz. HANEEHN R, T RMBA A EEAR, EIIHHEELER
FIBI AR -8, A 1. 2.4 Fim. XA EIF R A R4/ STM32 &5
A S % A 4R L R A Bl PCB ol AR B E B 88 RS-,

(k2233
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STM32F103RE| [STM32FIO3VE| ~[STM32FI03ZE]
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384
STM32FIOIRD] ~[STM32F101VD| ~[STM32F101ZD)]
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256
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128 STM32FI10ICB| [STM32FIOIRB| [STM32F101VB]
STM32F103T8. STM32F103C8] [STM32Fi03R8] [STM32F103Vs]
o STM32F102C8| [STM32F102RS|
STM32F101T8 STM32FI01C8| [STM32FIOIRS| ~[STM32FI0IVS,
STM32F103T6 STM32F103C6] ~ [STM32F103R6
2 STM32F102C6| [STM32F102R6
STM32F101T6 STM32F101C6|  [STM32FI0IR6
STM32F103T4 STM32F103C4]  [STM32F103R4]
16 STM32F102C4|  [STM32F102R4,
STM32F101T4 STM32F10iC4|  [STM32F101R4]
36MIQFN 48ILQFP G64BILQFP/BGA  100BJLQFP/BGA 144 HLQFP/BGA
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AL HESR ——ARM Cortex — M3
RZZE

Cortex 4bH 2 W E 2R N ARM 2 A BHF — A AL Z L. 15785 ARM 42
B8R IR A2 , Cortex AbF8 28 LA — 4N 558 AO AL B0, 135 Cortex CPU i B 58 7 1L /&) B i —
RO ARG S, AT PR TRARXREZRO 0. X TEMEMEMREKARRLE
#9732 Ri fH » Cortex 4b BB 88 4» K JLFRREAI 43 2. T “Cortex”— 1) 5 T BR 3 i) 7 8 W R T %
S KM BT K EA G MR
® Cortex - A R 3, 765 24 9 3R A5 78 50 AU P 4850 P 3 & 4 FH 09 B FH 43 3, 304 ARML,
Thumb #l Thumb - 2 #4-%.

® Cortex - R &1, Lo 4 RY 45+ 3, 3 #F ARM  Thumb il Thumb -2 4§44

® Cortex - M R 51, 8 5 il 25 53 3, 9 X4 B A O o) 04 ) 3% B A 39 & Wi %, RSO H%
Thumb - 2 #4544,

TiTE 5 325 B 2 5 BT BB ) 307 W 30K 7 3% 0 B KA O ek B R 51 A ol A 19 0 424
BB 15 % . BT Cortex-M 4P M ERHERN 4. STM32 R KT Cortex - M3
A B 3R A AR 2% .

2.1 ARM Z’E#@@Iﬁﬁ

ARM 22 7] 40 30 85 SR HY RAR th 34 2 ik A BE18 4 SR AL, 4+ 4 ARMv6  ARMVT %, 11
B 2.1, 157% , Cortex - M3 4b #8283 F ARMv7 454, % # Thumb -2 #§4%. Hit ARM ¢
Cortex - M3 ###i iR 2R i 7E( Cortex - M3 AR S % FH)IFCARMY? L2455 % F i )X B 4
IS, EH AT UK ARM R www. arm. com F #7535,

FEG T R 45 B, Cortex — M3 4bFBEE 1 Cortex — M3 CPU 3% Wi BR 0P 44 3 7 B Pl &
Cortex — M3 4b 7 2% % /R ST # (9 Cortex # AR AL 1 i Cortex - M3 CPU {{ 7% Cortex - M3
b 725 PR R TR 45 4 42 o s 4 BB BT (RISC CPU), F — 45 % T #% — % Cortex — M3
CPU (5
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compiler

support
VEPV3
NEON

Advanced
SIMD

Thumb-2
(ATH%) H 3 Thumb-2|
BERHE
SIMD
VFPV2
A3
Jazalle Thumb-2
ARMVS ARMvS ARMV7 A&R ARMVI M

H2.1.1 ARMEMERFRE
2.2 Cortex — M3 CPU: M\ PAEVIZIL

Cortex - M3 SbER SR #0“LoJE” 3045 B — /> 32 AL CPU B di . X4~ CPU MR B LRI
ARM7/ARMY CPU BAH R HMZAL (R FEHHSEEBEXNERERH EFN LT,
Cortex -~ M3 CPU 3 3R { #24F , #1745 BE 0F B #EfE

2.2.1 & &

Cortex - M3 CPU A LATE AN A WA 1 52 MR 48 K 2 303K 4 B9 UAT . 18 ARMT7 1 ARM9 —
#,Cortex - M3 CPU it F = RS AR , R A1 43 X BB B AR SR A5 B AR

# ARM7/ARMSY CPU i =R EH R B, Y~ MEAS EALEN, T ML ELH
ML REAE 3 MESCE LB TBAFHEFR BT, XML BT RN EERERTINIE
ATo B Y —ARE 5 SR I CHE AN 25 0 BT DD, B T BRI SR T i 25 B A R R AR
S XRBALEAE A . ARM? 1 ARMO %t 43 X AR FS 9 4b FB T BEAE AR KB FF4. T Cortex —
M3 CPU 5 X BRI A MR A = REHBE ARG TH®. WA 2.2.1 iR, 4~ 44X
4 M, £ AT — O T e A DATI (578 4 A {484 BT AT T i ) 45 2 266 7T 48 B s B
PAT WAL CPU #RE = £ ST il . BRI S G R  ER A R NS X B, ]
WL 3 BT AT A A T ERIHE . WHBEARR N TR Cortex - M3 CPU B ikt
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6 2 BB A T ELR 7 9F A 75 0 e R AR

@ 2.2.1 Cortex-M3 CPU S REHHER

2.2.2 mEER

Cortex — M3 CPU fEH — MR R 45 & LA BBLL , RIETF D BA-FHRMRH. K
THAT IR AL TS 4 SR AE SO SR B — R P AR B MR AR L AUE X H T 2R
HAT MBEEEE R ERQYFAERX b XL RIE 2.2.2 FiR,

R4=RI+R2

MOV M2,R2
M2

B2.2.2 Cortex- M3 CPU "S- &M

WL b, BTA MR R G SR CPU HF s B AT, XM FHAM/AEQLET 16432
PIF AR M 2.2.3 BIR. #FF78 RO~R12 REAFHH TUARRERFER. F7
% R13~R15 & CPU MAF5R I BEH 798, #1788 R13(Banked H 77 25) ALMRAF ARG ST,
LFAF AV CPU MBI R IR ERI IR A & A A AR 2 (8, X P AN AR 4 BIBR 0 £ AR A0
MR . R14 FIFREH00 B 1 77 28 4F R 78 AT Bk % 45 & iR 77 12 /P 3R [ 3t ik 5 58 3
R14 A7 7TLASIB CPU R B b ot 8 ) o 20 R A B T h FE e LR EE A AT, )
R4 WA 2B H 3 ER. RIS FEMEBRFHEB (PO, LR P RFFB/AN — R, AT
DR XS B At % 77 25 — BN R15 4702/ 5 $R e

R 5 CPU & FHAMMKN RIS § 4 844608 LA KI4: @ & CPU & TR IM
Xt RI3 F 4B A2 BRI, XA Banked"— 065 4 3L,

NTIEFHEBAMYEE N5, Cortex ~ M3 CPU B HE - BFREF 2 (Pro-
gram Status Register,PSR) . B3 REEFFFHAEM -0, REEM W REHROIES KV,




o F LA R TRy T LAEI it

WWW. dl anz 1 16§ HEVRR——ARM Cortex - M3 WEIRI 2,

BT RA FFAF R AT LLR A R LA /N AR R (RN xPSR) L &1 main
ESM Cortex - M3 CPU WiEFT4R& . M 2.2.4 8K T xPSR #7F RO
PR YT :;

2.2, 4 iR 5 RIS AR B AL — AR BB F o
ARZ5 %747 4% (Application Program Status Register, APSR), APSR ™
BRI 4 MUBRBFRE R N Z.C.V, A5 ER A S & T hn ks I
(AR R AR L 2 CPU #E4T 8048 4b 3 A0 B2 H B 1 4 iR R6
AL 3R AR R SRR M LB Az, APSR W% 5 R Q4K R7
fir, YHRAERBL T EM R SE FREM, QiRERSWER. R§
B 32 {H) ARM 4545 4%, 235 SR A1 APSR B gYFR & 10 R9
— 8}, Thumb 2 #4464 REIUM BEHAT 2500, Thumb - 2 #5438 =
BYAE NOP 45438 Bl . 37T LA IR 45 4 W B 65 7 M s 3 o 4 R
i 7T L 5580 S 32 i B SR HF . 7E Cortex - M3 CPU o, 3 #h 4 YT
TH £ AR ILERR ¥ AT IR 25 9 77 8% (Execution Program Status Regis- WR)EE
ter, EPSR) 443 8| T #t — 4 #i f& . EPSR £ PSRt f1{i 8 K45 6~ RIS(PC)
28 fi. EPSRALA 3 4K . “if then” 44K R A 34 45 4 X 7 I
5 “Thumb 454X ”. Thumb -2 3§ S X ALFE“if then” X FE /N5 PSR
SHIA LAT LA BTN, MR BN S8 EPSR Q8L gy 5 5 Cortex - M3
FES Ay M CPU A BURSE 4 KIGA METH . MR KAFBBRY HHBa
“fB X 4 RAEA LU NOP #5458 o Bl . 53X A5 42 7T )
CEFRALHESHBRIT .

if(r0==0)

e 10, #0 /* ¥ O MO MEHEE »/

TR EQ /% SR MBS S BN AT IR S B AT /

Then (r0 = *rl +2);

DR x0,[r1] /x BRAEARBA 0 +/

ADD r0,#2 Ay RV

31 27 26 10 7 0
N[zJc[v]e] T [ | wmmzs

M2.2.4 xPSRELEH
HAKES Thumb - 2 16T LU — A 2 9 58 BRANER  (BLI6 B A5 — B 45 & 8 B A
FAMIA RESERBMAT. FFLL, K T Cortex - M3 CPU A — A4 30 B 5 ) o W 0 B[], 3 2 %
AR AR AT LABATI o 24— 22 JE I 4 3 7 0 0 T B T REE IR A K 2
T BB BT LSS TR R D RAF. UG 1L IR 95 B A7 52 2, 2]
$i#584 (10 load/store) BT LUK M #4147, “Thumb 54 X ” EMNPRBIE ARM CPU - B #i it




?I%I}W ?@%?%@£%¥I$I}Wi@iz

X;ﬁﬁ,izleNW%ﬁ%%ﬁﬂmFﬁW?“AﬁE ARM #4452 Thumb 54 %, 7 Cortex -
M3 X — i kR 1CH K Cortex - M3 3% Thumb - 2 #§4-%). PSR W#)E—1 X
R BORE X (Interrupt Status Field) , fE /H26{M 8051 R 51 )5 4L HWRR A 4725, R 2
FHIRARR T MR B b Wi RS BOER T .

2.2.3 Cortex - M3 CPU BYiE{TRER

Cortex - M3 CPU #i4 AR K T80, £ — MR T 5 F MBS S8 0, R &t X o
i A RGEHIEAT, Cortex - M3 CPU 45 FiFZ TR : & (Thread) B 140 38 (Handler)
#A. CPU RS % A £iB477E Thread AT, MY CPUBEXLAB IS W {4
Bf B )4 Bl Handler #2. 5, Cortex - M3 CPU & 4 B fh b BRGS0 7 28, . A FIIERL
HER. ERARAT,CPU W AT I A W14 . ARG MR T 94 BB 1
TTECEn%t xPSR #7788 $R4E #9 MRS #1 MSR #£4) , B . R B x¢ CPU #9 R G4 I X sp
WA IF AR HATERAE . MO, AR B0 (8 FH R AT UM B 9, 3234 Thread M Handler B F
ATTEAE A . 3L E . Handler #1501 UG AR 4%, M 2.2.5 8/R T Cortex - M3
CPU Rz {7 XA .

EATHEA i
RABA OSHIFH
BEHFIR LLE= 1

A/ FRAEA /HERR

I

weRmE
B 2.2.5 Cortex- M3 CPU MyiE (T4t

Wi 2.2.5 B 7%, Cortex - M3 CPU 7€ & i 2 J& 4 LA F J # 07 X 32 47, BD K36 2
Thread $ &2 Handler #8285 ERA BUR T ST, % 4b 58 58 60 41T 0 R 40 00 A5t B 4,
Thread #0A Handler SR #B 6N AR . TIFIRIE1T—RICHIH CBIE, B ARERE
SR BAEAR R R MBI T, AT R B RTOS BEFRE - HEERSHE
REGTUE, AT ELE Cortex —~ M3 CPU A —F# B, 76 X AAER B, RTOS B % 5 % 5 44
7 Handler 882 T I AT BERIE AT . R0 E AR, TR AR e R BB T R R A
FOEAT FHE R R, SERF R A5 A 2 7R G AT 0B AR B9 1 53 5, SR B4R T 4L,
M R R 2K RTOS 0800, A REMB .
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ARM?7 Fl ARM9 4b 38 25 3% 55 P A 4K 2 4. 32 il ARM 84 0 16 {1 Thumb ##

P

S
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ARLHBVRR——ARM Cortex - M3 PRI 2,

L%,

FRARETF RBABRFEHSEREEE S RQORA LEROB, EY 32 mﬁ/\Tu&%ﬂL
THEBE T 16 {454 AT DURFHATS B . Cortex - M3 CPU i/l Thumb - 2 #5448, %154
HJL 16 (LA 32 (48 MBI A . Thumb - 2 #85HAIXE T 32 { ARM #5494 26% i
AR FE AR T WA T 16 6 Thumb #4 KN4 25 %6t HERESR A . Thumb - 2 K&

— SR FE

2 BT LU — N A 5 AT BT R CPU R 2~7 MAM#

438, Thumb -2 M AEINAE 2. 2.6 BiR.

Cortex—~M3

H2.2.6

Thumb - 2 # 4 HEH R 5 L4 (L test F1 compare

ARMY66(ARM)
ARM7TDMKARM)

ARM7TDMI(Thumb)

Jers
Thumb -2 $5 & i aE— 30
#4),if/then b FIE 4

KB R B BRGEMF Y FFMFIERIES . Cortex - M3 CPU Al iE &4~ RISCUH
MRS 4O HEFHELETUM CREBRFUES, BT ABSETHRAZN

Ik ANSI C Xt 7 Ffdi AL i b 4R 5 69 b O 1l 2 5h , —

A LA 234 A ANSI C 528,

2.2.5 FHFEREO

AN S8R Cortex - M3 S FARRIF

ARMT 1 ARMY CPU J7 4 F #3448 3R F 295 (8 0D 5 (16 1) (32 R A1
BFH K (signed) JTfF 5 (unsigned) A5 ik, CPU af LR [ 4R &b 38 32 (86 AU it , A7

T B SR RIS 8 (A0 16 (L T HLERAE 2 .

R, B E ARM 4b 38 28 th 2L RE X

CFURE LTI T RATHARAFI X ICSIR I T ARIR I 6 R R MO AR A A
HEAT A B ) —— e F O 0 0 5 A7 TR A0 DB, BB 40 S B0 SRAM BRI T . 04,
Cortex ~ M3 4L H A iy QLM "HAR AW BRI EM T AT REFERAR, ARSI
AL o 15 (0 1A 32 B G R T AR 32 MR AL X R

T KA ).
AR I AT R 2Z 6 X 5

RIS S SFFAFREOT A X FRIR Bt — R T o P 2. 2.7 BoR T 36N 57
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long(32) -long(32) int(16)C
int(16)C [ chars) [, char(8) I int(16)C ||mg(31)-«
ini(16) | ~long(32)
Tong(32)
RPN
B2.2.7 #XMF(E)SHF(H) ERAR L

Cortex -~ M3 CPU [&) B T BUSEHL 7 LA B “ 4 57 %4 5y J7 2 T4k, {1 38 77 LA 7R 4 X
FEBTR. BT T RV SR B R PR R K F

2.3 Cortex - M3 QP EB—F RS TR

2.3.1 B %

Cortex - M3 AbFEZS B F A OB G5 MR R, JUA I A etk AR A BUB B R, S BB N 1 -
Code 24 F1 D - Code B4, X4 SKRHT LLFE 0x00000000~0x1FFFFFFF 78 [ 7 BUAR
HBHE . Cortex - M3 40 8 A — SR 51 B9 R 45 8 4% Fi LUFE BUAL F 0x20000000 ~
0xDFFFFFFFF fil 0xE0100000~0xFFFFFFFF it i B P B9 Cortex - M3 RS H X, T
Cortex - M3 AbFBER#0 )7 LA RGN BE AT — SR BH & BARRERE.

2.3.2 BRI

Cortex — M3 &b 3 28 9 7 45 8 48 FBUHE (20T — 72 51) 7 32 8 2% B4 31) 4 A0 ) 8 40 4 B A
SR ) 8835 42 X AERUAT LAZE Cortex - M3 kb T8 88 Y P 30 25 4% 0 S0 B . 4% 2 (6] | o — 2 3
AT, WM DMA 2 i | SRAM si& 5. IR BL EHL (M Cortex - M3 CPU
#1 DMA H#50) [ B 2% 3 3% 82 7] — 4~ 8 4 » Cortex — M3 &b 38 38 o 35 & il 4R 1L 4 £ 8 2l e 26
S 1), B S R R E AL RS BRI, AT, X STM32 #4281 & , DMA
BT A T Cortex - M3 CPU 1, F SUEPF IR DMA 8555 15 17 HL il B £ 0 34 213 85 43
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2.3.3 7ZfEiREe

Cortex — M3 &b 25 J& — N M 1 () B3 S B8 400 » L1 SE B A7 BB BRSO SRR AR MEAL
—ARH. R Cortex- M3 SMABMA L EAM DL BHFMXPRE - DRIEN 4 GB
HhkZs . B 2.3.1 BR T Cortex — M3 &b 2 28 3 (10 77 4% B 17 50

atorronn OXEFFFFFEF
xEQ0FF000 ROM#
0xE0042000 SHEEPPB A HEHIX
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0xE0041000 OXEQOFFFEF
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4 03FFFF
il e
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OX3FFFFFFF
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] 0x20000000
OxIFFFFFF [0 OXIFFFFFEF
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0x20000000 | (1 MB)RLHF X L el

B2.3.1 HFHRARHFTE

WE 2.3, 1 BER A B X BFFAAH 1 GB 25 1435130 Code (fRT) K A1 SRAM (75 I 72)
X Code R4l L4 M HEAEALHY 1 - Code M2 K 4%, I, SRAM KA H D - Code
K. BN SRAM ol LU R AP , (X2 CPU ABAEREBR
RGBS CPU %458, I 78 SRAM g 4708 £ W7 AR IX 80 - Flash




‘;ngh}ﬂﬂ ?@%?%@£%¥I$I}Wi@iz

FIETEEE,

TR 0.5 GBEMEE AR EAMEX . B 6 309 5TA F P 3 4 10 26 s b 8095 705X
KA. A AR A SRAM K #9244 1 MB XA LUE A AR LB Fak, BT
STM32 i 4 ity SRAM A SR #B Fix A K 380, B B STM32 BT A4 (0 77 6 KSR AR AT LA “ %
(word) &R “ iz Cbit) " Ay /I 17 32 B ECI R

B JE H9 2 GB ik 25 8] R 4 FR A1 38 SRAM RSN R & 6. BS# 0.5 GB B Cortex -
M3 &b 28 25 3 BRI £ 1X, 3o — 8409 4 7 R H R X Cortex — M3 Ab A M N4 Bk D HETHT 74
JF A {8 1 Cortex — M3 PB4 i H 1 48 . H Cortex - M3 4b 38 28 (9 % 77 28 40 A F 1A — bk &b .
A5 R AR T LA A0 5 48 R[] 505 69 Cortex - M3 2842 [8] , £ B R KT Cortex —
M3 A0 B AR 5] S R B B W B8 2 IR EAT A A . — ELSE R Al — B Cortex - M3 288 . — &
FETRRAURBARTEZ ARG, IFAT LR ZET Cortex - M3 BB B H)
LA,

2.3.4 fIFHER
RHH ARMT7 1 ARMO b B RE FH“ & (55)7 .| () 7484 R LA 4 SRAM X 5% & 4
RAFBE AT O, KR — BT MR, WA 2.3, 2 TR, fly T e
AL B AR 2R BB B o BT I T RS R,
E e
EEH RAM, HB)
[oliToJoTiTo ] Tr]
<
LT BRI

X B Tx [x [ x [ [xTx]
<

S (RAM, %)

ERESH DR
M2.3.2 HGEORESR
KT REBE— R AL EFIA L HO RIS RE — M B0 AR 7, (X
SH I Cortex ~ M3 CPU MR~ MIB A . BUITRZ B ML , Cortex - M3 AL BB AT —
FRERD 4 "B HE R LU SCBLIR 4 X 1 SRAM 77525 I8 B 0 484 , T R 7 B4R M A Bk 19 35 5
Cortex — M3 R 51 4 34 2% ) 7T £ F 1k IX e {2 45 X (BF SRAM @2 & 1 MB s ju] 5% 4 i 27 77 3%
DR 2 AR/ 32 MB AL 548 IR AL 05 SR (4 0K 1) 45— {50 Bt B % R 9 43 4




L TRE MR SR

Www.dianzil6

F4X, B, SRR

R T X R BT

Ox43FFFFFF
0x42000000

A E R SR PR AR
M3 CPU Rt tt/h Tt . FESEIRIL

n

el i LN

Cortex - M3 REZRH~ 2,

EIES Ei&ﬁ??ﬂﬁﬂjui%ﬁﬁﬂéﬂﬁ%ﬁzﬁwn ®2.3.3

32MB AWHAK

®2.3.3

k 0.5GB

A 45K

OX3FFFFFFF
SRAM
0x20000000
""“’m
Code  0.5GB
0x00000000

et Eed it )

4 WATR T ERARIE, SRR R AR T T Cortex ~
i Exf AR AE AR H SRAM AR, W'

35 X R A0 B 514 (X AL F AR
5 Bk — B A 5 B sk F AL
FAa i k= 4 4 2EAL A K 6948 15 X 0x20 + 458 8 X4
FeAF N GPIOB 9 1 MCHE 4 th %747 38 (Port Output Data Register) # 5L
HATEA AWK TR GPIOBH 8 4 AP 25 W T L R 0x40010C0C, oA R AR
AT LAt GPIOB 1% 8 £ X BE GPIOB 3 (115 8 5B 75 4 514 K o 1

FAER AL
A DX B

W 5 4 B
RAFE W FHRB R
FRBHAE

i B4 DR

'

W

0x40010C0C

0x40000000

0x42000000

0x40010C0C - 0x40000000 = 1000C
(0X10C0C X 0x20) +(8 x 4) = 0x2181R0

0x42000000 + 0x2181R0 0x422181A0

SRIE MR C iR ML X A6 %, k3 GPIOB. 08 kAT B AR -

# define PortBbit8
#3 LED(C 4D«

PortBbit8 = 1;

HP AL HRBET
¥OVS X0, #0x0L
LDR r1,[pe, #104]

STR £0,[r1, # 0x00]

(» ((volatile unsigned long ) 0x422181R0 ))

48K LED:
PortBbitB = 05
g L RARBIT

HOVS
LDR
STR

0, 000
ri,[pe, #88]
0,[r1, % 0x00]




el D R T ToRsy L PRI e

AT LA B, T i S B R R R A L AR U 3 4 16 {48 %, Ll STMS32 8y 72 MHz 4
I, AT 80 ns (U FIZE AT LA SEMRMAT . ALHF X 69 i & F1 SRAM YR vl LA 3
R FL B GERS CRRAE L IARA

¥ LED(CIEAD : 18K LED(C iEA)) :

GPIOB - >ODR | = 0x00000100; GPIOB - >>ODR & = ~0x00000100;
H L RRET HPEMICRRBOT .

LDR x0,[pc, #68] LDR r0,[pc, #40]

ADDS 10,70, # 0x08 H ADDS 0,10, # 0x08

LDR 10,0, # 0x00] LDR 0, [x0, # 0x00]

ORR r0,r0, # 0x100 H MOVS x0, # 0x00

LDR r1.(pe, #64] i LDR r1,[pe, £40]

STR r0,[r1, # 0xCOC] STR 10,[rl, # 0xCOC)

[ABEAT LR B A G0 00 B AT AT BR R AR R A GE R T 16 fr 0 32 s & HELERER
14 AHEph R AL STM32 ) 72 MHz 83, T AL 9 180 ns 1B ] A4 B 58 B UAT .
I LA S 3o 1 B AR A 4788 A SRAM B FI (07 35 4 7T LAAT BOR /MU TS 4t L 8 A AR BS 1 38 47
8] , 3377 S () 28R AR T3t /N B B AR PR R R SR AR T IR . I LZE R R BT R
B SN REHHH AKX A RE ST A EXFT XX E—SWE T FRARGE
[, Gk, M AL B AR TR .

2.3.5 RATBENS

Cortex — M3 4b B 28 & 618 T — 4> 24 {i 9 R 46 W 41 5% 6F 8 (System Tick timer, Sy-
sTick) , B4 [ 3h B 4L AIGS P T Sh BB, BT A 2 F Cortex — M3 b B8 6 #8045 41 28 4R 7T LA i X
A SE R R RARLE - W BT . SysTick &4 T 4 RTOS $# 4 R 454 T 8 1, J4F 5 98 i
B R, AP TTZER T Cortex - M3 A BB RERFI AT PR LV T
Bf 8845 ) 5 4R 5 %7 7 88 (SysTick Control and Status Register, SCSR) ## SysTick i 4 3.,
W 4§ SCSR # #y CLKSOURCE {if & fi, SysTick £ & CPU #i % F i2 47; fi 4% CLK-
SOURCE {i# B0 SysTick €x 24 CPU 4 1/8 SRIEFT.

SysTick #.ITH 3 % 7 28, 4 H1 4 SysTick 4 ) 45 4R 45 % #7 88 (SysTick Control and
Status Register) .SysTick H3#% 4 772§ (SysTick Reload Value Register) 1 SysTick 4§+t
B fH % 77 3% (SysTick Current Value Register) . 43+ % {8 7 8 36 (6 B % 75 FF 16 3R 1% B
¥ . SCSR i) ENABLE i Hi 5 J& 3 5 B #8532 47 , TICKINT AL F 3K FF 15 % 52 28 6 6 144
BT, T4 Cortex — M3 4b 82§ 9 v F 45 #a , 48 2% 50 (4 T SysTick =4 — 4~ ch M 2,

2.3.6 OONLE
Cortex — M3 AbBEZRARXS 51 ARM 4b T 88 9 — /N SRR HE B0 45 , 802 & 0 o 097 45 #g




o r LA R ot b oy L AE I BT

WWW. dl anz 1 16§ HHEYER——ARM Cortex - M3 FHERM 2,
Xt H LI, ARM7 1 ARM9 ﬂgﬁﬁﬁ%#‘bﬂhﬁﬁ: e o TS S AE A . A
i — FLEH B P AE R T ARM s 0 8% i, 400 290 1 T3 350 1 2% 10 DR 5% B2 A1) 0 o O L, TR
B X R PSR E A AR B RER B . T LA X4 R o T PL R 7E ) IZ B A IR A L i
RRMEEDEH LR TR XK, ARM? M ARMS #rh WS4 £ A R 8,
A6 B B P DT O 7 R S S 45 X g I e TP A O T R R AT RAT IR A R
FRO TR 1B 0 2 0 . SRR VF 0 B PR & S U 4 0 (B R A S R A TR A K
[RIEE. FLUK, ARM7 F1 ARMO o I 4% #4555 R 32 6 o T itk 45, 0 B0l 9 b 10 i A dlg
HLCH TR BT R 1 g I AR RSB . Cortex ~ M3 4RI — D KB PE
WAEREREIRT UL (ARM7 1 ARMY 40388 609 R 43, 9 IF B A SRR BET — 55 o A BE AR
JEUEL 3V P R GG

2.3.7 HEDNEGER512

5 F5 87 18] fik 455 48 (Neested Vector Interrupt Controller, NVIC) & Cortex - M3 &b 4¢
BPRHERC 5 . X REORHHTAT 3 F Cortex — M3 4.0 By 0438 ) 48 4045 26 A1 7 B o I 45 4 , T R
IR TS BB T . B TF R BUR 0 A o 0T 8 5 28 A5 R A SUR AT LA
AR ES A B A AR e 7 8 KA Cortex — M3 B 28 F & B AL 53 4b— A RIAFE & |
NVIC (At 2 — R B A AR AR hUTAE I, X 175825 F Thumb - 2 AR AHE. AT £ A
B384 (HL A load 1 store) AT . i NVIC f 1 W7 28 B J2 48 X 81 52 149, o FLAT B0 JL b 26305
10y O ST A 3 NVIC XSG I R TTA 2 BLAE 6 S0 o 1 1 4 o O 160 0 2073 A 44 5
B & CHTR NVIC S 4, 78 STM32 FATIA S04 16 SeRWifR /e, QP
F CHRE Xt NVIC #AT R, R BAL T 50 86 5 K& 3k ANSI C i .

HHR NVIC R Cortex — M3 Ab S 8% B — A7 Mk ¥ 7T 48 7534 47 S48 ) 20 s B, 0 TRFE
35 88 AU M1 1 8 NVIC B T R A S B S B T T DR B R R i
NVIC 9 Wil . NVIC A7 — 35 T 5 R IR 22 35 240 A 4358 o 7 38 30 06 44 50 S i 25
M, WO BA B 15 A FBIRE T Cortex - M3 By W, J AW 5] Cortex — M3 Bty
BNERRH . STM32 # NVIC Bk al 47 43 A7 Bt o i i

1. NVIC THIDE#A 5REH

DI HER R, NVIC 233k Cortex - M3 CPU R A A . — H CPU #EA
TR, EE SRR — BRI ER . AT SERR AR B CPU o (4 A0 H3
SERRI PR BRI AR B oo A SR A 4 AR GE 5 6 T B i P TR %5
BREAA 1k 2 e 4 RSB BB RSB SR o1 T TF 6 BUARAT o T I 95 R 58— 2k
A AHE 12 AR W 2. 3.4 FR,

BB IR B G A A7 85 60 45 7 R R 5 47 47 28 (PSR) R B 3 B35 (PC) DA R S 4 37 17 28
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R1
x| FHHE /S

TR |PTERSS| H
1278 12/8%

H2.3.4 hE#HgE

(LR, XEFHFHEET CPU HRIMTHE R, HIRO~R3 FHEBLIBRT X LFHF
BELEHTFEHER, A RO~R3 A 8RAF/G, CPU A AT LUTE o i1 AR 55 of 34 22 10 66 /1
XEHFFE, BEHERNEA R12 F7785, R12 & — WA F7 8, 424 R H0R A
A £ W B P — 2 AR, X RGBS 4 R12 A aR A, HAG1F L IRER
FEAR R T AR W FCHSR A RS A0 R E AL CPU F 47 8 1038, R12 4748
BRLEAHT . HPMGHE BATH R 68T H 2%, CPU i i 3 A MBS Y 1R 48
AR (5 B B b8 (7D — I 220 ) 5 38 180 S k3 o4 58 A i TG (B0, T LA UG 45 72 T REB 7E 12
AN R 2 PR B AT

NVIC 55 A5 52 St 0 J37 28— By o BT, [0 o, T oA 7 785 S FF 4tk SR 9 2 A o R o
R TP, NVIC A JUFR I 35 68 3 48 LU /I B S B6f O6F 18] 06 [ 2 38 o BT T L 3% S Sk 85 4%
# P TR DU SE AT .

2. PHFERE

NVIC St ¥ 5 66 46 5% U7 T 097 IE 75 BT 010G 4 o T o 50 0 6 0 F » T2 30T 0 o 96 R
SRR LR L ARJR Gt AR 12 A6 B S0 R 6 U , TF A DR AT T 4 o O R 95
4 4 o 52 ARAT SRR 2 1 B L, IR R o T8 LS [ AT

3. REERR

0157185 e o AT IE A AT A — MR P TR OR B3R, Cortex - M3 AbBE 8889 NVIC f# i —
AR (Tail Chaining)” 5 AR 5 (R 765 B A b W7 22 16149 2198 /) 6 AT 1 o i (6], 4858 40 F - 4
SRBTAS R 7 R B R 0 5 6 SR 0 TP T 12 b R 2 5 DR S BT . (EL SR E G 4 o 0T AR 5
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%%I%IJWA%% %?@8@@% o LREImies

www. dianzil68. A 00 i Ruos e s RIS 2
mﬁm-ﬁzFLPU)@TAJ&EF VAR R S BREL TR T — B P A D
ok 4R A S 3K BE A 5 SR A BRI 6 B BRI AR TT LUIF AR AT T S TR S . fE iR
JE— AR R R ANITZ )G R . CPU AR s bt , 5 A RF & E 12 M RMZ
WHFIHAT. H2.3.5 BT REHEARMET.

TR ———/

/
k2 =~~~

M
&

FH | PRSI RS2 |

I ! | | ]
124\!%1’3: }G’HEWZ’ ‘nz’[‘fﬂ”}’

)
]

B2.3.5 REEA
A —FRRERRAT L » QR — IR S5 o 0T EE 1 T % v 8 9 3 21 200K 1 L IR 2. 3. 6),
SRR K S (POP) i 3245 248 20 B, e AR $5 41 24K 5 & IR0k (POP 20D I, X EHIAM K 6
A Ao D 0 S e AR P T AR 5 () bt . T DA TE R L B O o A B AT L 7~
18 A Bf b J 03 £ SE BT

] ‘_/
fg TR
)

w
PRS2

o

I
I

1
g | i || ] e |
T2 G T

7~18/EH {

H2.3.6 BHEEAHBHRML

4. BARE

FEHRASUSE B JRGE P 20 2B B — Rl L 24— IR 4 o W IR 452 BT BT A — A T
TR o LB SN R 5 e T ER ARG SRR B B 2 L IR NVIC MRS T |-
FETTANE R T IRAR T ARG AR B 2 B AT AR R XA AR AR B AL T
DA G % T I 24 BT B9 AR AR AR 50A% I 795 0 o UF 7T 305 5K ) 3 52 0 AR 0 L 38 6 A
BRI 3 ELAE M) CPU S8 52 6 77 o0 0T R 95 A 11 i (R0 BRA . 70— L 05 4 o U AR
SERRAAT o AR (65 1 U7 22 7 R AR 0 3C 16 F 46 6 /N6 T I 22 5 3 B 40AF . NVIC 3¢
W B 5 3 6 A FRAT 5 A0 2.3, 7 BR .




LT R bl ToRs AR eI

HUAR S

5. NVICHEES5ER

RS2 /

v

)iz

PRS2 ]

[mims
6,

B

M2.3.7 BERE

12788

FEREH NVIC 2RI AP REM=E . B— P B R0 E AR R
i . 5 78 NVIC (277 8RR AR R i h TR (RSB 38 =, B BN AR BT I 51

WRERBE ITIFEOPEE.

6. PUIIER

{17 151 £ 6 . Cortex - M3 438 38 8 ™ i ik =5 (8] 9 I RR TF 4 » SR T B0k RE MO, EHF A R

M 0x00000000 Hshik FF4& , Ti & M 0x00000004 Hhik FF & , 000000000 3ok I 3 47 B A% T st A1k o
% 2.3. 150 T &4 R i R0,
#2.3.1 STM32 fyehifi i %

i e S EIE g REGR LIRS
1 80P - 30 ) &5 SRR RFAD
2 A A IF e -2 BisE A 5 AR g A L
3 B -1 LES HEP RS AD
4 WAE AR 0 RES WHEEAERHRIERFREAN R E
5 BHmR B % AHB SR8 T8
6 PR R 2 Rk R R R P
7~10 #e N/A ®RE we
1 YR 5 BEA 3 RES 40 55 B
12 LEL 4 RES Wi ERW S BARSRES
13 W"E N/A R ®E
14 RYEHERES 5 RE3 PR 09 R G % o MR
15 ARG 6 g TG 10 o o TR 55
16~256 P B0~ £240 | 7~247 BE3 0~240 B S48 T A 1




0 F LA B R iRy T L AEI it

www. dianzi 16§ %ma&ﬁ;—,\m Cortex - M3 PHZRHG— 2,
o BRI 4 S R R L B AR B0 RN R R TR S A Dtk . BT R 15 4
AEL 4 Cortex — M3 4 S0 28 A P #5740 F1 495 52 405 4 35 A1 Ao T o 595 3,k
W R RGP, Thumb - 2 554 566 & 47 3 S0 45 G5 2490 /I R 22 72
SR, TN A 16 A LIRS, d 8 B R SO 2 A 1 B AN .
BT I B — AR TR B SRR S R ST IR 5 M 0 B AR R .
TAREE BN R AIIC SRR 7 A8 Cortex - M3 Ab BB ARl M B & .

AREA  RESET, DATA, READONLY
EXPORT __Vectors

_Vectors DCD __initial_sp R
DCD Reset_Handler + 543 o BT 1) ik
DCD NMI_Handler + 3 T 57 e o 08T 16 ik
beo HardFault_Handler B SR o 0T )
DCD MemManage_Handler P AE A FR b T ) Rt
DCD BusFault_Handler § LR R o 1)
DCD UsageFault_Handler + PP G R o T 1) R
DCD [ RE
DCD 0 iR
el 0 iBRE
bcp 0 RE
en) SVC_Handler o R4 AR 55 P ]
DCD DebugMon_Handler SRR AR 5 o 08T 1 ik
Dcp 0 RE
o] PendSV_Randler s RGCATHE 2 o i 1
DCD SysTick_Handler + R GE T o O 1

FU CIEFA Y —A SysTick ERTBAYFMIRS A D, %A 14 505 1B &2 L
FRHYI &, SysTick 52 Bt 28 69 87 95 R X4 RE b o b ) B 0/ — 77 «

void SysTick_Handler (void)

( /+ SysTick FMTRFBIF «/

)

o T 160 Bk 2 O IR 45 RO S HEJR L RE T AR B N'VIC SR R7 SysTick 52 i 28 o by
R, - RTEFAN LT WAL P WE %, RJF AR Wi . Cortex - M3 AbHE 384y
57 G AR i ) 4 77 2% (System Control Registers, SCR) 1 7 45 ££ 4 & % 77 38 ( System
Priority Registers, SPR)BLR . T i /8 % o1 i 41 A o I i85 27 7728 (Interrpt Reqest, IRQ) 1%
B, SysTick 618 F WS4 , BT A Eill it SCR #1 SPR H7R 808 . M4 MR M REAA
TFIR B LG S PO AR T SRR T & SysTick 52 28 o b FREVH P O A % Bl id NVIC
TFF SysTick ik, LT E4F SysTick SE B B8 6 TR 16 BT T8 A B 0 P M B S R
I Systick BT R . Fad BN T ARG R




HL 7 R R SRR 1 - T RE I8
W\g 1 . IEE] 6§¥HZ%?%ﬁC%%

SysTickCurrent =  0x9000; /IR E ST H R
SysTickReload =  0x9000; /R EEERE
SysTickControl =  0x07; /1 RE A FF 8 8

Cortex ~ M3 Ah 34} 1938 5 9% B0 I SE 9 7T LUGE T SPR BB . 443 o 67 3k T % i o M5 A
DA th 8 58 60 DRSS R (B0 5 04, LA B 4R Cortex — M3 B0 S5 42 T LUK [8— 4 & 40 69
S MRS HAE SPR A 8 MUMBRER, STM32 A%H 16 SR Witk s64%, T bl 0
BHE 8 (b ey 4 A, B E AR, STMS2 f Se 48 B 8 HE G AT B 23X 8 b 75 4 42

Fo AP PR AR TRQ BEM R BRI
o B AP IR — A WHE R X [
LA ARG PR A 32 IR AE K IRQ W BE R 7
AREL, AR A IRQ % B 2 77 28 71 e 48 FEfen
FRA P WRIR . NVIC R 4 o 7 3 42 At
i& % 77 #% (Pending and Active Registers) , /il HiRf
PEILUE LR P A S MEDP MY g b
HRA . [ 2.3.8 BR T NVIC #h lig 8
R,

NVIC —364 60 1 32 SRR AFIF 28, §— P HAFRBHN 4 MR BKER 8 fir
B9 B 3153 5 8 2 5 B — A o I 60 R 33X BE T L2 2 %4 240 AP HE SE G . STM32
BT 16 X 8 {ir b 89 G 4 i e 52 R % 16 RO R S B R BT R,
STM32 (5 16 A~ th iR S48 1, 0 RS 15 b AT . F PR T LRSS B4R 550 1 X 3 —
P2 e e N FRIS B AT RAE BB LS B B S L M 78
f??{t’fﬁtgaﬁ*ﬁr‘ﬂﬁw‘ﬁluﬂ‘ﬁh)ﬁFEﬁmE‘EE&,h?MZfﬂBﬁﬁtiﬁﬁ*ﬁw Sedith
%éﬁﬁﬂv:Eifts‘eﬁﬂuﬁﬁifﬂEFMWiﬁﬁﬁ'lﬁﬁﬁ(/\pplicaxiun Interrupt and Reset Con-
trol Register) 41 PRIGROUP #4285, # 2.3.2 5 TR RS B A

®2.3.2 PEREAIEN

2.3.8 dEKEGERIR

it 3 MESES 54 £ (PRIGROUP) f37 77 44 4 MRS R AL 4 e A
Lt 4, PRIGROUP % ¥ 3 B RIS AP AR 4 MRS, FHP AT AR R AR




o r LA R oy T LA E I iE T

www. dianzi 16§ HEVRR—ARM Cortex - M3 PRI 2,

ﬂiﬁiﬂﬁ%ﬁ%ﬂ!ﬁiﬂ{&ﬁi%ﬁiﬁv@MEQAQW%RTUﬁ‘%ﬁ.*.%iﬂﬁﬁiﬁﬁ\i&.
R SCR B X HE O R 2R A B 16 Wi 5%, (B2 AT LUk o i 45y 518 B 0 EL
REFHBRE N PN IEREM. X BRE B H R ENX Cortex - M3 4b 28 A E
SRR ERARE . BF U B RTS8 ADC iR B iR .

© B Se i A T 14 Bk LA B M B o BT AR 55 6

DCD  ADC_IRQHandler;

void ADC_Handler (void)

( /% ADC SRR R x /

}

@ WG ADC, ITH HH BT, 3672 NVIC o i R i g

ADCL - >>CR2 = ADC_CR2: //3TFF ADC, 3 AT M L 75 e

ADCL - >SQR1 = sequencel; /BB B 55 T R i B
ADCI - >>SQR2 = sequence2;

ADC1 - >SQR3 = sequence3;

ADCL - >>CR2 | = ADC_CR2; [/ ERE R

ADCL - >>CR1 = ADC_CRI: /1R B B Bl FF RS ADC
GPIOB - >>CRH = 0x33333333; //% B LED it

NVIC- >>Enable[0] = 0x00040000; / /4 NVIC T JF ADC oy

NVIC- >>Enable[1] = 0x00000000;

2.4 RIDFEHFTHET

FEIX TS A A4 Cortex ~ M3 AbFR AR B 1 VR BRI Bk %4 STM32 L VB H 00 /v R4 16
JRTE MR FHEAT . Cortex - M3 AMEEERIH A BEBRALR , 76 M , Cortex - M3 B 2245
EMRIFERE F 1L AT S, A NVIC i — /N B4R H M BR 25 . STM32 [P 8:3H & 3T
R TR AT LK Cortex 1 B AR

2.4.1 BEANREDFEER

Cortex - M3 P # 7] LU i3 $4./7 WFI(Wait For Interrupt) &% WFE(Wait For Event)#§
LHABRBA. MRMEH WFL 4, Cortex - M3 W2 AEA IR B MR RN S 4K &2
HPATHEIIR S . 0 — Lo 1 R 95 04T 52 5 46 B R A 0 1 04 PR T . — &2 Cortex — M3
CPU M i i %5 38 |61 2 J5 , FF R R 4T ) & BRF ZRMBRET R %5 F 4 22 (System
Control Register) i1ty SLEEPON EXTI i , il Cortex ~ M3 CPU M it f 4535 [1] 2 /& 2 Fi tk
B S ABBORHER . SREF YRR T LI 5% 403 i o W 56 S0 B Cortex - M3 CPU BB Sh#E R AT
PR PR XA IR 25 5 3 R B RS W T LA BT BN




;E.@TIEJW ?@gﬁfﬁgﬁﬁ%¥1ﬁ}ﬂﬁﬁh

BRI/

F46 H WEFE $8 4 Cortex — M3 P HGH A BEBRBER , o4 42038 Bl We B 305 B0 & B AR
I EL A B A B IR AR 2 0 54 b 406 S AT, WL R B R 22 CPU BB BRAT AT I 9 o 87 IR 95
R, 7E WFE B B RR S0 7T LA FUR 18 30 40 38 4 o 07 45 04 L T R0 #E NVIC sh JF J X
A P HSE RS . SRR ALV A SRR 4 e BB Cortex — M3 B, T AR 4 PRI P
Wiy, FitJE WFIiE &2 WFE f§4#8 K% Cif = #iid .8 Thumb - 2 5 SEFE 4 8%
BT AT AEARMERY C 3 & SRS A R ICRIBA). 10 AR EWARM $AUIF & F B o
) 1CC %% 28 S #3l d tn F R RIEATILRIES -

asm (“WFI");

asm (“WFE") ;

b, B T BEBRAER 2 41, Cortex — M3 4% T LAZE % 1 2% 9 B 3 B 3 F 58 BUIRFE B R
M, E R R Y F i % 77 28 (System Control Registers) H1 ) “ % B B B {3 B 7] 4§ Cortex —
M3 B A R BR RS , SE B PLL A1 P 38 4458 Lk T4, B08% ) 28 S INF £ 20 3 0 RE MR
FERIRH K.

2.4.2 CoreSight B EH

FHARM b BBEHA BT E AT KN LARKRSE. ARMT F1 ARMO LhFR 2844 /b
A8 JTAG 8% 01, SV F P8 R4 o (VR T B B2 CPUL JF BRI M BUR U S A R RAM
B Flash 588 H . JTAG 3 1 3R 3 R IF HEAT 26 4% 0032 47 B 50 (LU 4 88 4558 47 FO U7 45
WES), TR NA . ARM7 fl ARMO &b 32 3858 ] il P 4R 456 T — A Sead BRER 4L 44,
AR A BAR N ik ARBRER A B OL(ETM) . {HEPEE ARM CPU 4 FEH TARE T, LRE
RTRBRA R R, flan JTAG W5 0 R e CPU 1k /& A fE i ¥ T A2 44A
RIFE. HiL, W% ARM RGHATEM EH RN AT AEEROES". HRBEEN A
WK 2 M2 H— B ARM7 #1 ARMO 4 QT AM RIS, AP UEAFRT
R BTG CIRBR A A WIR) . F  B AR SRR R o 3 BUSE B BRBR , B G 2 A
2 R A A B B PR IR RS A A ETM, 7 545 5 45 4 th T %79 Bl 4F (0 BRER SR . i Cor-
tex - M3 R, WP T — 2 47 8991 R 4 : CoreSight. [ 2. 4.1 % CoreSight ik &
GER.

P 2. 4.1 iR . CoreSight W R A — MRS 0, 6 H P42 7T LS o el il 2%
B JTAG 3 D T A N B AT . I TR 94 AT LURARHER) 5 41 JTAG
A3 SWD W H1TH 0 . 76 JTAG %i M 26l E, CoreSight IR RA A TRERE AR
B|AMETM. N T X 558 04 8 3k, CoreSight i 2 & 3 #5 IR 5 1% % 1 Flash b I #sk, {8
STM32 |-# CoreSight &% # ETM 458438 T, th b th il LU BL T Cortex - M3 W #% 80 T 42
B,
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HHEVIRK——ARM Cortex - M3 AERH 2,

|:>swn {

JTAGRI#{T#A

M 2.4.1 CoreSight BiX K%
STM32 L # CoreSight Jil R4 i fl /= 44 7 — DL TR ok b4 BT 338 W 47 M JTAG
ViR 0. STM32 ) CoreSight ik R 45 X 8 A8 Wi 43, 1 B 7T LAZE R T # CPU &47
H 8 BL T X I AGEAT BER AT BR . BRI AR SRR AN ZARAR T H CPU BT #E
FAFEMAE ., CoreSight ik RLELE Cortex - M3 PIAZHEA K D FEAE A SRR IR BT, (7
AR TR X 6 R DD R A o B iR ) B8 VR B R s T T O 1 R, 4h, STM32 9
SERT B AT LAZE CPU 2 1L RA T A CoreSight REEH# HAZILHH . XA RATUESRS
EATREG I R 52 i 3 24T . A% TR ARM7 A1 ARM9 #4188, CoreSight i
WRGAEMFE I H R T , BF R T STM32 #8869 7T 52t ik e /7 .
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WWW. dlan2116

£3s
RS F STM32 BtHFR

AT RS STM32 34 0 48 35 47 4 T 1 KA T BUAT W 200 & STM32 it r & .
WA KSR SRS . E A T B, 5 R IE M STM32
RA AT R STM32 BE AR AT A" XA £/

3.1 ik STM32 BEiEsk

—A STM32 B/ REER R R /D", HN STM32 WA & RC iR B ME A
B, BTLAE L STM32 THERREEARER ERE—BH. FHHIFE STM32 HE/HR
SREHLRE.

3.1.1 SIHSHAHERY

STM32 B A BRI 38 R i) 45 A R A HB A M L (0 BE3E K0, i B IF A R A B B
PCB B3 8 i3] LA AT STM32 8844 B0 5 M He. T A RS 1) STM32 #54 LQFP % RIfY
BT E 48~144,

3.1.2 ERNHNAERE

MR 3. 1.1 iR, STM32 {6 s YR ety , F el IR W BT 0 2. 0~3. 6 V, Rl ii a5
PRI IR I B W A% Cortex - M3 BOU R 1.8 V O T AR, STM32 B4 M4
AT o MR

© Seof B o F— /NS AR 4 B A A7 88 BT AT LAE STMB32 i A SR ¥ s B R B 76 % 4y vl
MR T RIS BIR A Rk, (BIR STM32 B/ R 55 A7 6 i & 4y B 38, W VBAT 3| g%
I VDD 5 RIARE#

@ ADC #i$k. WSR-S A ADC dE, W Fdi i VDD L BMRHI7E 2.4~3.6 V., 7E5| M
BATF(BHFTF)100 (9 STM32 M AR B 8, ADC B3 A Hih 495 % o1 JE 3| VREF+ A1
VREF—, 0| VREF— 5|75 VDDA #fii% , i VREF+ Ll$Z A 2.4 V~VDD, Egmm
ARSH) STM32 1, ADC 5% i [EHR 0 36 FE VR AL 4. 5 1ol JE MR B BB B o




ERRNI [ EES N s TR s
WWW. dlaﬁzﬂlﬂmé %B ?%@C%%iﬂjiﬂib s
EM A, STM32 m&ﬁérﬁﬁiﬂum 3.1.zﬁfa—a

VDDAK.
VREF- DR
VR BB
SR
iz

VDDA

VSSA

VDDX. 1.8 VAR

VOB

wane| | |
RCC,CSRAF#2) i

vssg—— BFSHBR

wood—| Cmmen 1 1|

B IR

]
LSEfi63# ik (32 kHz)
EHETER

VBATC}+ | RCC BDCRAF#%
f ELe

B3.1.1 STM32 Bikftm R

M3.1.2 STM32 BikHta iR

3.1.3 SfIHE

STM32 #5688 & AR S (L i 24 VDD 51 /N T 2.0 V i 88 SR FEE R AR
B ERLH 40 mV WIER (BPEAORETE 2.0 V-4H40 mV A—HREE) , I 3. 1.3 BiR




VDD
VIRH /] \ POR

VIRL / 1 domv PDR

| /e

¥

M3.1.3 STM32 S{3IWEFELTRE

3.1.4 —EREIAY STM32 RNRE

4 5, STM32 #4158 5L 40 o B AR L0 95 (10, JELREFE ™ S FF R WY B, AT LAAE nRST 511
by BN B (0 e B DA AT T B L. nRST 5 JTAG S O AR , T AT &R
BT AR DURAT A A STM32 Bkl 25, B 3. 1. 4 2 — /MR ) STM32 B/ REEFRA .

3.1.5 BYERRAVEE

STM32 44 M #8 RC 4% % 3% , 7T LA b 35 PLLCEEATER) 2 (60 B, 13X B STM32 (R EE M
PR 28 BT LATE 72 MHz 9 BOR B 4T . (B 30 RC IR 3 25 4 Lt 5138 & R R S 45 o
o, IR B R S R L BT AR 2 R AL VPO LT o B DU & PR M 400

(1) BEIIEBIRHEE

P 3. 1.5 BRSNS E B b U B4 R Cortex — M3 4bFB 88 FI STM32 415 4 9K 3 R
B, B A 5 A B 4 5% 48 (HSE OSC) . B AT LUK IR F 4 35 /Mg R 3L R A sl o P 82
He, a0 R AT P R A B, e SRR AT AR T B IE R W R E Z AW BRLAAR
50% 2o 47 89 ot 55 1 OF LK SR R Bl 25 MHz.

(2) {RESNPIRHEE

STM32 & 7] LA AISE 2 A5 BB 2%  — MUFR 0 1 SRR 3% 28 (LSE OSO), — A F
I 3h ST 4 (RTC) LA K 1 LA T 18 (IWDG) ., & HSE —#%, LSE 7] LAg FSM g R dR sk %
FAP AATHA R R P A BT AT AR T B AR ER B BERAA SON LA M ES
to. LSE B8RV Ky 32. 768 kHz, [ 50 RE AT US4 S B B SR B ME R O I AT R . R
LST 37 LA # S 92 it B p A9 3R 30 ¥R, (B2 E A HST — AN RRMES, ST R B E Rt
A7 77 58 o et L 0 S R LA T LSE,




o LA Rk by | LAE I e
WWW. d1anz116 A 2 mmss STM3 R g,

——y
0o
BB pas wrupusaRn CrIADC oM CH1_ETR  ACIS0SCI2_0UT 268
—EA—2] sausaaTa KTSADC NI CHE Feieosci N

P 2 o —pono

Topr

[4f

e

3
£
2

H
&

g
;

]

]
Bl

i

i

it

e

B 3.1.4 #BeSTM32 B/NRGGH

(3) et
A A GPIO 5B AT LU B % STMS2 B0 41 48 1 B 50 4 1 51 B9 CMCO) , 31 7T L1 45
AR K AL B 1/4 @90 b

3.1L.6 [BESIHEA ISP Hi2

STM3Z 4 3 ISR, P AT L@t STM32 #%544831 B9 BOOTO A1 BOOT1 *
BFEX 3 MRS TR ELRER IR, STM32 A2 (80 69 72 06 3 ik 42 %4 3 80K R B P 47
ZME L KPR AT AR AE S P Flash 9% SRAM RAREHEK LEFTRTG, — W
BOOTO S %) GND k. WS4 B A AR 277X, W% BB A BOOT 5189 k%




O oo DR bR L AEI 160

e ares 168 T

EBRL IR NP 3. 1.6 BT,

BOOT 3B A — A B SRR 3K R MR 351
5 (Bootloader) J& 1 , 1 L5 °T LA#E 47 ISP RE ,
i USART1 & ISP % RAME Fm B s o, ol
FIEM PC 3 FRAPT G, B A W=
Sy AR O b 9 i — A RS232 R B 2844

3.1.7 @RKO

KTk STM3Z RN RGBT RK, EHE
B VR3O 4 3R A AT LA A 0 PR 4
STM32. STM32 #) CoreSight ¥ it J 45 32 35 B # 4% L 47 .5 41 00 JTAG 3 O A1 2 4H 1y
SWD S 4780, XA O HHEEMY GPIOHIEE 1/0 1D R4 A R E 0 AR EH,
STM32 412 J5 ,CPU 2¥X 465 & T4 2 DABRTS, B LUt it 38 3o 0 gk 2 2 7T LA A
T SRR A R R X eS| AR R GPIO, W 6 FUAE B PR FE P & ] DD 3% o1 % 38 1/0 R
. STM32 £ 5 4 ITAG #10—fLL 20 £ 69 JTAG RIS D51 2 $HefT#n
1 GPIOA. 13 {50 BATEER LR , 4 GPIOA. 14 2 34T 40 4%

3.2 INRRIER STM32

M3.1.6 STM32 BEHHR Gt

STM32 9 Cortex - M3 B0l IR B9H & MR 5 Flash 3858 BB UK AL
$42% 5 5 3 % 3 K 2k (Advanced High Speed Buses, i #k AHB) #i#. STM32 # iy #
SRAM il DMA $ 50 #55 AHB B2 % . 5055 38 45 I 4 FA 7 5% S5 iR % 8 & (Advanced
Peripheral Busses, fij# APB) 4%, % % APB fi4k X #5 AHB B EMHME. AHB &

LRI TAESIHY Cortex - M3 W —B(, {8 AHB M2 b %4 2 37 504 570 88 , 8 3T 4047 38
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www. dianzi 16§ o RRRESMRBER. )
Eﬁ*ﬁfﬁﬁ¥7uﬁ!¥8§fﬁ.mﬂzUJE@HEM&%%, F R, APB2 B AT LUE K Y 72 MHz

RFIEAT, T APBL Sk HAELAR KN 36 MHz 803247 . Cortex ~ M3 .0l DMA ¥ ITHS
AU A SR LR EYL, B STM32 AESH MR RER I ATHH, T LA Cortex ~ M3 8
JLF DMA $5T7E R i o 7 7% 3 SRAM,APBI 5% APB2 itf & % 4 fh# (4, B 3.2.1 7
T STMB32 il 2% N 00 SR 45

Cortex-M3# 8
DMAZHLI(1)

APB2 APB2MER S
. _ === APBI
DMAZEHL (2) 8 APBLEZSHE

H3.2.1 STM32 WM BB EH

3.2.1 HfEXIREY

EAR STM32 WA FEHR BRI TAREREMRBA K/ K 4 GB ML HEH
B STM32 RS2 T Cortex — M3 P BZ BRI 8% » 3L 1430 60 77 08 B 506 0 B2 0 AT o
BOTFBEBRAS 7 R o W 3. 2. 2 o1 22 0BT R AR TS KR 6 A A 0x00000000 FE 4, -
SRAM M 0x20000000 J¥ it , BT 4 9 1935 SRAM #54% F RE SR 4 X, F /1 4 B0 77 e
HM\ 0x40000000 TF b FIREBT A Fi 72 8 45 474728 Mo ik o A4 FAMR AL X . S5, Cortex -
M3 7748 Mo it 138 A LA L 454 I 0XE0000000 £h FF 4

Flash 7768 X i = 8 5} 41 i, W0 B 3. 2. 2 ot fal 86 5} BT /R . % %6 & FI /& Flash X, M
0x08000000 F#h. HRRRGAMK FRAKRIZRR, REAMIKRE LM 4 KB K
/N9 Flash 77625 8] , B EA7 4% 3 i) 5131 § (Bootloader) , JiJE — AN HE 40 M 0xIFFEF800
TR Sa NS BB & AT — 4L O R TV, S0 R 4E Xt STM32 HIT—ERERE.,
Bootloader # £ B4 il 3 A2 M 44 USARTI #5085 F 8t STM32 9 RAM o, /S 45
EERBE H N AP Flash, B STM32 B F Bootloader BR, TWEHSME K BOOTO
BOOTY J 351 B9 53 51 8 4 06 s P ARG o F- . SRE MRS 3031 95 RYGAFH6 X4 o8 FH s ot
0x08000000, ¥ STM32 % i1 , % 464447 Bootloader AL TR &/ Flash PR BRIE .

Bootloader FI LU ST B 27 K% T #4043 B, JH 8 % 7T I4 55 Bootloader HEATIEE, 7T




+ TAEHE }?‘%B% T LA IR
oo o 1 TS

LUAISk %4 P Flash i&ﬁﬁ%iﬂﬁ!ﬁﬁu ST A @E#4E T PC %569 Bootloader F###, A
AT R STM32 B A [ € 45 ) Bootloader, LA 3 #Xt STM32 #4TH % 7+ & K ™=
R, EA KA S5 AR E , STM32 3B A UM A8 A9 SRAM J& 3, 3B F P2 ] LAZE =
STF R B Bo R T B A 3880 SRAM 3 U7E SRAM iz 47, X AU A] LA fn & F 8% B
T Bt AT 2> )2 85 % Flash 77 88 26 s B0 1 #6. 1 3. 2. 2 P RO MM STM32 fy
BOOT 5| B B B % B i 3 3h 7 X

OXFFFFFEEF o]
0xE0100000
OXEOOFFFFF|
Cortex-M3|
HEBRE
RS
b3 R | HFHR
B
BE x 0 | Fi/*Flash | WS Flash
| WRGEH
0 | RGArpIX X
1 1| BAK [y 0
SRAM
_BE
RE
SRAM.
R
CODE | [

B3.2.2 STM32 RS SRABHAR

3.2.2 MEERKL

T SRR AT AR STM32 B4 T AW #E RC 1R 28, STM32 HRILUS, &
SR B BRI bk P B R 5 2% (HSD 3FI8 1778 8 MHz iR, STM32 %8 2 A Wi tR
i 84 A BB 3 35 4% (LSD , — LA 32. 768 kHz S5 IE4T. LST — R84 32 i i &b 0 1 7
FIIRMH. B 3.2.3 BRT STM32 MBS R H .

Cortex ~ M3 CPU i # AT LUK Ef VA3 #5463 45 9 28 (HSD 5135 5 4% 1% 28 (HSE) B %
WHRBUARZR (PLL) . SUARSRAGHT Bk IR 7T LU HSI 5 HSE, BFEL, 238 STM32 RBE A5
RG AT LIZE 72 MHz SR TAE (E MR R 2 407 T SRR 3 88 36 F B R o8 LR 2
H 324t 8 MHz B b Bk v, BT 0 S5 B0 T 7 4 0 0 O 0 ) S BN 7 £
SRERIR B TR P B0 5 U, A 0 LA A A BR L 4 R A 72 M EHS
Cortex - M3 WEHE A . PLL A28 1% B % 77 88 2 300 F & £ 05t &b £ ) 27 77 28 41 (Reset
and Clock Control group,RCC) i,
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www. dianzil 6 REXE ST HEFAL

8 MHz HCLK, K72 MHz
PCLK1,8 k36 MHz

M3.2.3 STM32 fyRtshin

1. B8R

FEPEE R R 2 5, STM32 #4621 R HSI#E 93K 3h CPU B4, it HSE 24T
AR, B STM32 # AFIRS TSRS B AEMMBRTTE HSE 3 HE R HRE.
J AT E s RCC HL# B h 5 9747 28 (RCC Clock Control Register, RCC_CR)FF i HSE.

% HSE 4 FREREZIG 2 U— PR B MA M. —B HSE BUE. H/ 8AT L
SEERHSHHE S PLL % A, 1 PLL &% R ¥ F RCC o i B 4 B2 B % 47 28 (RCC
Clock Configuration Register, RCC_CFGR) 1§ & Ry ff 5. LA 8 MHz fty HSE Sy 6, PLL
fEEBOL AT R N 9 A RN SFE PLL &8 72 MHz 6940058, — B PLL 53R ¥k 52, i P 3k
T LA fE PLL T . #F PLL 808 2 /5 , PLL 4 Bh 4% Aok £ 9 B 00, St 7t AT LA 6 4% PLL
#E% CPU B 40 R .

¥ PLL 365 R0 # 2 )5 , Cortex - M3 CPU L4 72 MHz %3847 T . BRHTH
STM32 MBI BT E R BERE FOFARFTA NS HBESIF AHLEHT
72 MH2) i A% E R E AHB f1 APB B M BK. AHB A APB B4R E2 il o 2
B AERMIRE. WARRHFFRAS 5 NFFRAMN, 5 HR APB2 SMEE AL F IR
(APB2 Peripheral Reset Register) , APB1 4} & & {ii % #£ % (APBI Peripheral Reset Regis-
ter) (AHB (481 % B} 4 i B 47 7788 (AHB Peripheral Clock Enable Register) ,APB2 #h#fit
4 B % 77 3% (APB2 Peripheral Clock Enable Register) #l APBI 4M St # 4 HE 4777 28 (APB1




STM32 B¥Ei2

S cnnans A wbiohay | LA IEL
ne

Peripheral Clock Enable Register),

2. Flash @75

i 2 32 5, STM32 J 39 Cortex — M3 #.L il if — 455K 8 1 - Bus 4 5 Flash i
o X RBEIEITHRS CPU —20 B LY AP [l PLL 25,1 - Bus S8 LURKH
72 MHz i TAE. & F Cortex - M3 CPU f&— /> #3% 4 J8 91 4b F8 2% X M e sz B 7]
#Mi 1.3 ns(1/72 MH2) X} Flash #E47 — %7 I, STM32 315, & % AN 8 MHz
PG Sy B B RS X Flash (977 B (B2 R0 0. — B0 1% PLL(72 MHz)
Z55 W F Flash A X AR GIE/ 5 E R, 8 CPU RERERIES B A S/ AN .
VARG 2 P & 3 % 09 V47 MR Flash 6977 BUH ] SCFR 2% 35 ns, AT 1.3 ns,

KT 4 STM32 fE@E“ A IE "M 4778 72 MHz T,STM32 # Flash {538 A T — A1
S B X (Prefetch Buffer) % BT 22 of X 61 54 64 7 6028 v K 2 s 38 3o 35K 3 4 2 o K
CPU A LA 64 {04 ¢ B 9 7 UM Flash #4564 (7 3 : Cortex - M3 $1/F 49 Thumb - 2 %
A BEREH 16 Ba 32 i, BT L 92 bR Lk AT REI G T 8R4 4) SRS T — & 16 {3k 32 {i
4R T CPU L AT, XA FURBA AT LA Thumb - 2 454 4 L& Cortex - M3 Py # (948
A3 R AL A AR AR B ROR

AT Flash BURGE sh AR , FIF 5 38K 6 B3R Flash Al CPU 2 il ) 3 SR VGRS [ 58 7
B AUE LR FEH PLL Y) 86 E B 8 U2 AT B8 Flash BURZEwe, JH 5 0 AZE Flash 1752
#4778 (Flash Access Control Register) 2 41t Flash BURZE M#4T18 % . B T4 fE ik
B A, T REBE Prefetch Buffer (354, P i s B0 B A% 15 00 , % 75 J8 0 A0
FRGat 4 (SYSCLK) B 3 2R 4% 10 F LA«

® 4 0<SYSCLK<C24 MHz iif , i 0 4 J& 80 9 2 £ i fl

® 4 24<TSYSCLK<C48MHz B, % B 1 4~ A 3 10 25 A5 it 1] 5

® 4 48<TSYSCLK<I72MHz7 Il . % ¥ 2 4 i A 9 2% 5 i)

EE: EAF AR T Flash HR% 4 42 Flash #4482 08, 5 CPU & #4247 Y
o BAE CPUHRF—A Flash MREAEREZ B, 5 2 MABREALD ERF 1 AR
MG F 2 ATURE A &M Flash A6 % B b 454, UL B @ 46, 5o, CPU Tol— &
RARA R T CHRERELT,

3. DMA #5%

H AR Cortex — M3 CPU AT LU f1 3 SRAM FN5M& 2 6] 4 $UHE 456 6 , (2 24 J DMA a7 1L H
TR RIS THE, STM32 #) DMA %504 &% 12 AT 3 58 5 L A AT ok 5
%MWT—??UWﬁ‘M&HﬁﬁJWﬁ\U\W#E'J&H&.Mﬁfﬁiﬂﬁl‘iﬂzfﬂ%ﬁ%Eli;fﬂé"ﬁn Hep M
WAEEINAF I DMA {461, 71 Uk B DMA 58 0 57 i 3035 9 b ik g EAS BN AM
BT DMA 525 F S 4 , 1 i%i% 4 K #75% DMA A T 3R A B R 2
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www. dianzil68. neE}Eé o raRESImR RS,
. YT R BB e, 454 DMA i 8 46 0T DA i — A IR B 48 vh X 52 B R 44
1. T STM32 MR 238 (H 4 (1o i SP1I2C ) #F R & FIFO G, o 7R X — 4,
T LLFE SRAM HiFFRE— Ji X IR4F 5 DMA Zpf, STM32 $iHi #% i DMA #5048 if $ 51 %
o 5 AT T e S R DR B A i 0 SR S A 0 T 33 o T T R 40 B0 £ S 7 B
W AR R AR WA . M 3.2.4 R T DMA 85T TR AR,

BIKDMAR 2KDMAH R

] i 1A | SER n VA
T T
BARaR ]| sown ][ ownn ][ wewn [[ADGES
B3.2.4 DMA fe¥if#E

NP 3. 2.5 BUR . FK DMA {847 4 A JEIYT - SR8 A0SR 8 00 L o b A0 A7 J80 30 . S 7
WU E M . BT MEAEBUR S 3 A PR U E AR L AR A. LR
ORI CRBR LS RBAR D WA 65 1 DR AR 5 DA M. DMA ®TA
Cortex CPU 2 ] %f & M fHl — Fh 42 U BUMBLA] , & (1R £ I R L MR A0TSR . T
PR — 5 T B AR B9 DMA ST H 9 56 5 PR S50, 1 SR T 495, 4% A DMA Sl it 2 () )
BB R TESE SR o 24 4R 1 Al 7T I 5o B 2K 6 Sz 454> DMA Gl B BE %6 48 . 76 #h 3R
0 F0AT B 48 S 9 DMA ST 22 055 8% R0 . A0 SR /4049 [0 4% 2 5 28 69 DMLA 38 386
WA i U 58/ 9 DMA SIS & o5 48 S48

yuuyyyuyyyyLs

1 1 1 1 1
I
| B BRI w1 ek ER] wmem |
T T 1
Il

T

|

| N Mgk .

1o f i T | b2

B 3.2.5 DMA f6#ntFF

DMA #3558 BAESEA DMA 338 1 78 #4780 548 19150 F L 085 2 19 DMA #0847
HERENT. BT DMA S5 (4 55K 2 J5 , S B0156 8008 75 S 2 1 0k 4 BT B 2 FEL 0T
st F—4 DMA L L A R, LR R R 45 R T b5 A F — A DMA
HeRF . FTLL DMA ST 0 SR A 4 B A (U T CPU R4 T A B I i o4k
I RS R MR R R N 3. 2.6 BT

T
I
1
I




L TR SR e il ¢ -7 T RE i s
ibammtch R 1 o

B CPUEFIMY
B MR

M3.2.6 DMA LM

ERENNTFEHBNFRERT .8 DMA B A RENRTRAMA & 58 8L,
G — N TEFAE S Dut S EL SR AN SR EA 3 AR A
CPU MY, X EMREORE , B R 445 4 B 308, DMA 80T Kt R 45 0 46 40 % RO SOIR
MW, XAATE A BIH “DMA 5 CPU X S AR AT AR XXM RBERERT.
10 308 AR A 4 B M8 SR A B AR RO L RS B AL . 2L MO e
16 AHB B2 L L RPN 4 78 APB M2k EERFA BN, AE RFSMG 2 A~ AHB 4
LR EARIFE 2 A AHB 2 WM. X BB R AHB R APB #8028 8 1 K/ 2
A—FEH CAHB S ) . 8809 K 3, 005 DMA 1 4 % 1 45 P 5% 84 2 2 16l CAHB A1
APB) LB 5 B2 00 it B PR 5 5 0 45 MR B0 SIS M — AN S IR . Wt 4 SPI AR
SRAM Z [ %t DMA f& 4 W3 3 it 8 53 50 % “ $# M SPT % t " “ M4 2% B) SRAM”
“E AT E A RT

SPI £] SRAM # DMA 4% # B} ja]
=SPI # 4 (APB) +SRAM 4 # (AHB) + % 1§ i #1 (AHB)
=(2 A APB B #i+2 A~ AHB %) +2 A~ AHB A +1 A AHB A%
=2/ APB B #i+5 A~ AHB A%

A B RF DM R,DMA R TR (MIE4E 4O 55, B 4 Cortex - M3 844
FIMS 6 1- Bus SR 164 .

DMA RTTH T Sh AR AR E 055 I PE, 0 6 ™ B 400 3 B 4T 9F & M09 4, 36 EL9%
EME ARG B, 45 AHB BB A A 2577 28 000 F 324 B0 7405 6 DMA B4 .

RCC ~ >AHBENR |= 0x00000001; // 8 i DA B 4

# DMA SUTIB 60T FF /5 BT 4 447 8833 % DMA 33, B

DMA iffi 3 A, # % #7 2% (DMA Channel x Configuration Register,DMA_CCR);

DHMA 37 3 (4, 1< 4F 77 2% (DMA Channel x Number of Data Register,DMA_ CNDIR) ;

DMA S} $s 4 % 47 2% (DUA Channel x Peripheral Address Register,DHA_CPAR) ;
DMA P4 47 4 i % 47 2% (DMA Channel x Memory Address Register,DMA_CMAR)
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www. dianzi 16 o MDRE STM32 R 3,

H ', DMA_CPAR # DMA_CMAR P % 77 88 4% 77 DMA & §y (%9 05 o iF 70 5 9 o 4t
AN HE T AR SN BB AR 77 88 stk AT UR N7 e i . T DMA_ CNDTR 7723 R 774 4
B K, B — 474728 DMA_CCR U £ 37 5 X DMA 54 808 (R 45 4

A1 DMA SEE AT AR TR g7 7 ep 7 R4 RR R Se R T A% S A OHE BT X
FHMRAN A BE AT LR B AR b, B P AT LU (32 £3) g BOHR 58 BE 0004 1 7 v B
3% 3 DMA S@E T U 47 SERE (8 A4 H 2] USART M8 7788 . IR DMA Bisi 45
57 8 0 R B FE L U042 4 o [ AT OB R . P RT LR R P A RS B R YR H I
H ADC (5% 45 AUt 48 80 7 b TP T LR ADC %5 SR 97 77 2% (IR i) B, T A
F AL CER A k) R Y 338 0BG SRR A T DA — A R B N AR A ] R R FE ADC OSSR T .

JH P ALE it DMA $2 ) % 77 %% D (69 44 8 J7 5] % ( Transfer Direction Bit) #t  DMA fiy &
o7, A A RIS S SN SMRBINAE . IR R MR AR B AR O R T AT Lt
DMA_CCR #7885 14 (L B AL, XPEH8 BB RO ME S . DMA 3 33 T LA B 3R
HR, A DMA BEEHA 3 40 W 14 58 58 0 i
TR RSB, TR % DVA S%in R (s
B 5EEE ¥ 38 il 4 i £ (Channel Enable Bit) # 5t o] 14 B3.2.7 SRAM 2 DMA &
I BJE 3 DMA f64. P 3.2.7 IR T DMA i#47
MBI AF RS SR 0L

BUF C RS BAT A SRAM %56 ¥ 5 5 4 10 F . B384 DMA #58, i
JE ARSI CPU S BLGE , 7B F 5 B 889 % 4 B RGBT 1, 45 2 DMA 523 10 4
FHEHTEE 220 AW, T CPU Z N #EH 536 4.

0x00007AC0; /R WEBIRFE R
(unsigned int)src_arry;  //¥L Uk 0 H 69 o ik
(unsigned int)arry_dest;

DMA_Channell - >>CCR
DMA_Channell - >>CPAR
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GPIO 1, KK F+ GPIO ZE 55 b LA SR 30K

HPRTT LA i 5 2 3 A% 77 8% (Alternate Function Registers) # GPIO B4 8 344




Erinn 4 =1 N —
Y AR R e = T ReIl iedx
. . R
www. dianzil68. H'Eéqzé a ———WARE STM32 WHR - 5,
WA L RN A B 09 % T 1/O0 35, S BIZ GPIO (58 2 Thk, REEFF & ARt
STM32 7 fi} o eind 45 88 & (00 S 4% 4, — D R A R AT JLAV LS 7 RT3 . STM32 iy GPIO
95 2 SIAELEEWLST AN GPIO i % 77 % (Remap and Debug GPIO Register) #14T . &4
P % (USART .CAN SE i 48 . 12C fl SPD A 1~2 i B 00l K s 8 st 8., ek
SEXRE GPIO §55 2 DI RE WA T R 25, M F ZAE GPIO % % 77 4% (GPIO Configuration
Registers) T IFIE 2 Difie. MBS/ RE T ITAG MM N IR E., Hirz
JESITAG ¥ 14 FAERRARZS  HIM AT LU B A JTAG, i 347 35 b BT 48 i) 88 47 VR R 11 3%
B LMK GPIO LAl LUK F %38 GPIO il 1.
2. SNERCPMT ST
STM32 {40 b i L TE AT 19 A Sh8 I CEXTD 3838 3 ik NVIC 5 o g 2k 8 47 e
4. Hiy 0~15 EXTIAM 5 GPIO 5] 134 # AT LU o 7 4 b SE 200 C BB F R
ko T R 3 A T 2 3 B RTC 48 i B9 . USB i A o 067 A0 e, Y6040 10 26 7 47 o
#. STM32 g NVIC % 0~4 5 EXTT 38 3 #4855 50 09 o 07 1) 6t , 7 5~9 338 5 10~15 J@
B ASEH AP . EXTIR F STM32 Msh#Efs e % RN TR E X, B4
8 T LTS 9 B 0 BB R T L TR BT LA 4 o A T T A R LR A 3%
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1 HEIRE] PWM T B SEaT 15 B 3% 7 0, 1 i E 1 2 PR 3R T — e
PWM L FH3ved, 3T LASI & i PWM (9 B8, -4 i R M R A AT T — KW &, 4
FRINE 3.3.20 fiR.

serpmyes | T LTLMLIL LALLM

PWMe V

s ,_:-’_’_
1z IC15 %

cng |

o

50% duty!

B 3.3.20 PWM BAM

3) HEEH
A B8 49 3 86 T AR T LA S0 00 4 D B8 0
. R BEE LA — A B 0 R R L LB A

MRS

RGN, K 3.3.21 BRTRBBNA i
I

KR RAD B D TR Tt 551 WD
A I ORS00 B0 B B, B R KR AT L B —

BROLAMHAAE, HTHREAAREARES T BEERITRNE
2AER B ITO AW T, XREA SRR o
RTINS 28 4 15 4 5 60 B 6] 9 28 00 2

WH, I TS o L 0L 69 A S E M3.3.21 HRBBRO

|
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WWW. dl anz 1 16 WK STM32 MR 2,

4) Hrdtsx

BR T ARG I, 45 8 B TTIR AR 4 N LU BGEH . ZEREAH BT L
SE B SRV B AN 16 (LAAR L XA A7 B A (AL VO RO 7= A — D IR AR, X UC e 3544 AT U
B AR VG B 8 X LA 5| B R 7 S 8RBT AV PR TR 1 3 DMA {6, P3.3.22 B
TR T8 LR AT

bid
£ m
i il

~
reserm
Fil

H’A&%ﬂ
£

i

o T
H3.3.22 WsEgmt
5) PWM # X,

TERA LB R b, B E 0 B EAR T — D118 PWM S R, 7% PWM
ST, PWM 6 B 30 76 532 0 58 9 3 B 4R %777 28 (Auto Reload Register) g, 1 14 25 I
U #E4 3K Ho B % 47 28 (Capture/Compare Register) Fi B, 43/ il & I S8 48 07 LA =4 | &
4B PWM {55, {8 STMS32 5 i 58 77 LA 75 45 Hb 3447 B At 4 , 86 28 AT LU 7= A £ 3% 16 B4 (%
PWM 55,

SR T LA P AR WY S 5F 0 R SR SO R A PWM (38, 783 W v 74
T 245 0 25 TR 7% e Q7 X8 TR 510 0 S . B2 K A 5 A 2R 0 (L
LA R b T A 6], 7 A S XS FRHEE R, 02 28 o ] TF A P B A 24 G R 3 4
FEAUETERR NS BT B HRAE . BORP PWM 15 S 8072k 0 n 3. 3. 23 .

6) FhkF X

P R B E LB PWM MR T M2 S0 M S B . BRI 5P, A
SE BB AT LB T L SERR LR PWM M U — RS L T AT g
FH— S ERAR K SRS 3 SR K PWM JoK s 24 R 44 T B 03 8 R R T L
BEEK. [ 3.3.24 BiR T HBkp R cmmy .
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PWM FRIIFPWM
e O
£ 2
| A —
£ 10l o APl e
ocx — ocx
i !
M3.3.23 FHPWM Ml
2 M
OClref
oct
TIM_ARR
TIM_CCRI _rr‘r"r
ol Tdelay Tpulse t
B3.3.24 SRRER
(2) BB EES e

STMS32 f5E i 88 1 FusE B 28 8 b 85 4¢ 52 i 28 G i 8% 8 {UM4F B S ) STM32 884443
Ao A ET P % ) G 0 8 A — 2 8 0 ) B e S o L o) R 5 O A 00 S 4
PO 3R 3 A 3 0 AT AN 1A T 46 P X B T B — FE T L
FEBt 6 B PWM {55, B G I 28 26 — 1 8 00 Sl 4 A G — /T LA PO S0 D B8 4 4 0 R
SRR T . B I BR T IS E T F AL R SR, 0 3 A8 e Bl ), 3. 3. 25
BN T G RS B PR AR

D REHRH

18 40 B8 0 — A T 0 R T SRR B X AN VD 4 AR 2 — 1 PWML 46y th il 6 B 3
Sh— A ANBI T IS Z RN —NIERS . T LU SRR TR 3 AN A PWM it
FELCnt i), anp 3. 3. 26 FTR .




o LA R hbilighoy, L AL e

www. dianzi 16 o———MREF STM32 R 3,
RO "
ITRL R/ aﬁ
TTR2 R
ITR3 |
ITR4

1 OHEHHFR
[}~ CHI
chl[] :}>cﬂm
— - cH2
cr2] -] HRILRS T II o~ cron
CH3E—" _‘ e, g:';n
—F~CH4
CH4[—~
M3.3.25 WEENBAWAR
FAEIER R FIBER
Ocxref Ocxref
Ocx Ocx
OcxN & OexN N

T o
M3.3.26 EXREH

2) F&#FH
o0 400 5 2% ) WML 6 )38 S T 0 A T LA X S B A SR R B A AT
BASK 48 € B S ERS 1 B, 0 AT LR B IS R IR S B A R 2 R, WS

HIRE(FSE B, RIETE STMS2 1y if 6 94 B B SN BE 14 & A SR AT, 5 PWM S iH Bl 2 E— A
BRMRE .

D EREABRD
AR i P E 2, 9 4R SE B 85t AT LA O 08 3 5 AR £ MR BE T 4 R P AT LA M8 0 ik e
YLAEEE . W SUE T 28 60 TR 15 AR 1 O A AN P 3. 3. 27 PR . R TAEREIN F . B4 E R
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BRI MERS I MEN AR SHIGEE 1 B8, B YRR R EMERE R
AERMPOEE 1 PRI ARl 2 A i R A SRR A AR D ST A
BRI R . B AR A7 R I S A S I T AR B e L

BIRFEBIEA
ERHBBB

BREBEC
166 LB
HHEBL
164 B
w2
AR ic3| 167HER
&R ABE [ wrss

TRG’
AR 104
™ masmu ) Sk };%%%’f
B3.3.27 BRESHEOSHER
) ERBRY

AN E SRR ITTE R ST 2T 4 4B bﬂ]XETU:{fh’ﬁtEﬂM'ﬁB‘J IR A B e A
SRS T FF R BB S R AR R ST A 28 BT AR TT A S BRAA L B i
HERTLAAE R HoA 3 A 5 B 2% 6060 2K H AU, 0 T LUK JLA S B 8 00 8 A B 9K S| B 5,
B 3. 3. 28T . BRIt , 0 5 28 T LA G0 JLRR R R RO A B &R e T 0 PR L 1 7
I B B 5 S 51 U077 2 5 B A 2 A

TP A F SR B R B U Oy A

B LABIT I 3.3, 20 BRI T EHLEY M T 5 B4 R 287 4L
YRR T T KR T 3 A BB AL T — M UBE K B3R, 5 — MR,
LA B8 T A 0 6D 0 A B M s B 25




L LA Rl LA 1 I

www. dianzil68. ner % s e

TiM2
TIMIF &, Lt TIM2H #, —
TRG2 TRGL
TRG3 s TRG3 —=T .
;  MEEE] TRGS —of [V L el
o4 S P s [
] TUFPI r
2 R
TIMIR B, | . I3 TIMIRT 8, e
TRG1 ~—+t—] TRG2 —*
TRG2 a2 T3 Gher
;  RRIEES TRG o  [EEESS
R4 St ’——’ b
r— TUFPL r
Thares 1 TI2FP:

H3.3.28 EH#BRS
ELN))

M3.3.29 ERBFEFESRE 1

%2 BT A 3. 3. 30 FiR MR — SRV R I S 4 IR Bh 3 A5 B8R SRR AT LA
FB LSRR F S BIRS 3 AN KE i B8 S0 9 IR 5 8 )

SERTEEL SER 282 SEi 283
pa wx y
2] (100 i (TROS, £3 [mtoo
* ® %
t | =
SR

E3.3.30 EHERSRG2
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5. RTCW§63§§%§

STM32 HRKBEHA  REEMBEMEH AT, &0 RELHE A BamRE, £
SRR 10 4~ 16 A4t 160 RED 20 FH5) (% 4 4 47288 RTC B4 HIT RIS 1 H0 6
. &WFEREE LR B, TR A R X EEE . EERBRNIRT,
BREFREMEL STM32 HAHIMARNE ERFEXANHRE T, HEAFERERER.
Rk F & 0 R E 777 ARSI REAR R T RTC 0 SR S2 78 [ M #F BE BB AR 5 E W BT
BT RE M BB B B f STM32,

STM32 # — R 5 1 32 S 3 B 46 (RTCO BEdk . 7€ 32. 768 kHz B SRS I3 T,
RTC AT 7= 4 ¥ 96 4 B0 6 B 2 F . RTC B4 B S 3 B - 18 P9 3 4R 3% 88 (LSD R 51 3 4 %
(LSE) 28 175 3 4 3545 % 28 23t 128 4} (HSE/128) J5 BT 3K 18 B 8 . RTC 484 3 4~ rh i
WA P W PR R b T B T 27 RTC 5 W 4k UC e 7 77 28 P 19 f — Bt
P, RTC R4 ANAE 3. 3. 31 PR .

HSEfR% %
mecﬁﬁ# Py
ﬂ
LSESKEXTE # _l :
- 'mcﬁaiii
RICi #28 }-7 RTCH#]
I EHEER
1

RTCEBIHFR

THREW RPN Bl

B 3.3.31 RIC WEBMAMEAR
RTC 48 i & 63 L IR T, TAE R R (603K VBAT 51, Xt & RTC 7E STM3Z it
AMES RS P RERIFIE BT EFRIN . RTC MBI -P WG 17 B 5198 o 7 il it
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(EXTI 17).ﬂﬂﬁ*M:§i§.RTcTu?*ct44‘4=w}$f¢%% STM32 M B8 ([ g 5138 o i
HIRLR 37 A% B CPU A A) . STM32 G il 85 IR Th#E 69 THERE N B, CPU % ¥ &L T b
SEFRA W RTC 7 STM32 92556 f e B2 ) 5 FH b B8 3 B X FR 2.,

R RBRE L 10 A 16 L& 5 IR I R B W& 0 SRAM, BaE 36 RCC & 2 i
#7728 (RCC Backup Control Register, RCC_BCR) # 475 #2 /7T LA W B 45 ( F A2 S8 MO 2.
X RIX A5 SRAM X, STM32 # —MMEA R KI5 ], STM32 FIRET 25 5 W 3
AR AT e P i WA b e AR B BN 45 4 F AE BRI R S B A B BR . P AT LLAE
RCC_BCR H## X BA RN S| WA BB FRE. ARFHT L aHARPEIRS , B
FURTEALE AR H TR 55 8 P o SR UM B ) 2k {28 B ke 7 % AR 44

3.3.2 @EE®O

AFHACER AT STM32 #9314 (GPIOADC %), B F R E A B i £ STM32
WS 5 AR DR E T IC HEF 6 SPT 0 12C # 0, A T4 RS FEE
5 CAN 88400, 5 PC Il {540 USB #0354 B ¥ WAY M AR 2 /57 4 8 0 USART.

1. S{T5MgEO(SPI)

AT RES S5 KA 1C #ATHE A, STM32 A& 2 4 SPIE M, 3F 8R4t % ik 18 MHz (92 %W T,
SPL@fe. BERAERM R, A~ SPL R &8 O FH#E Y 72 MHz ) APB2 5 # 2%
b5 Sh A SPL B 458 O MR ZEWE % % 36 MHz i) APBUE# M2 F. AP AU E
A SPI 4 iy B AR o FOA 4 77 2 0, L%
SRR 00 K BT L% 8 R3% 16 fr, 56 0 LA mosij—
I i F B2 AR LT 4R K % . G4 SPI#B

5
A
ALIBYCE L MARI A SPL R B iATE | seix Maso—
f5. F3.3.32 R T SPIMEALR. b
K T E4FH % 4 SPICR K 18 MH2) B 45 ®
SCK[—

P4~ SPL £ #8 7T LUH B 1~ DMA 558

B, — T REL R, -PATREER. —

SPLEIE DMA #9325 F, RA 5L mupge | PMA|l HtrCRe Nss—
532 AR B G S O X . R T B A A

1) SP1#6H£2 50, STM32 #) SPI F A A8 w3332 SPImEAER

HCRC B, — M HTFRELE R TR M

CRC B3, — I F 45048 #2 e id 8 o ) CRC &2, 44 CRC $L50 48 A A 4 CRCS fn
CRCI6 18 . CRC &I fEH 7E STM32 55 MMC/SD - i#£47 SP1 il 3 I 18 % 48 & 3 1
Ao P 3.3.33 @REYR STMS2 it SP #0348 SD - 08 7
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2. ﬁé&$ﬁ&&£&&lﬂ(llc)

STM32 3£ 0 LA 12C Rk 11 55 oAl 1C 34T 31, B B 2% 0 E WL AL, 12C
0K 12C B E 0 E EHLBALE , CHF 12C BFRAE 100 kHz, 13 555 4400 kHz, i X
7R 10 A AR . @A 12C EO W RE S/ 12C B ELBBEER. HP
FEF AR 12C B3 LA S AR BAMEE, 2C RO RERE 2 A PWR AW
R A TR O 0 0 ) A B B O . ESh, A 2 4 DMA GE S 12C @ 4 M9 R B mh K %
. FRH 12C#EO6M DMA X8, —H 12C B2 E 8 h BORE M52 e 0 B8 F R B8
ikt STM32 3L B, ST 35 2, % 40 75 MR STMB2 () 12C Lk — 185 3 FL 5 2k 1
SRR, 33,34 Bk 12C B4 R AU

i SR
7-
e =

kS
] ]
MIsO + nCx2 scL
STM32 SCK. 5 HR (74 ch i
SPI Master L7 | R
MOsI 3 SMB
2
s 1 sD
L 9
B 3.3.33  STM32 F SD 49 SPLii & H3.3.34 RCEEMEFAR

5k STMS2 fy 12C # FUEIIA T — 256 F 3 il 12C £ 0130 b2 b 69 0% G5 4 , I BE 44
fARSIRRRHBIT(PEC) . YR PEC 2 )5, 12C O BH B2 0 HESRKE LR ARM
A 8 fLfy CRC AR R T W, 1M 76 B R I B0 T, PEC th 2 0 38 W B 0 B8 e 47
CRC B8, LABX &K (9 PEC SR &I 547, fN /A 3. 3. 35 FiR.
PECE® MBLRE

- EOEOOOEEEE)

M 3.3.35 DRCHEOMPECRBIME

STM32 5 12C He 113 3CRF 9 58 15 U180« 36 49685 180 44 4R (SMBus) Hhisl 1 o 045 0 R 40
(PMBus)#i, SMBus £ Intel 247 F 1995 442 i i1 SR UMl , L X T B4 OSI 7 2




o LA R by 1 LA e

www. dianzi 16 o RERESIMR BER- )
ﬁ&ﬂ%ﬁﬂ!ﬁﬁﬁiﬁlﬁ&%ﬁﬂ%h’: W R F R4S PC BIOS Z 8] K3l 5. STM32

19 12C $ 1 #y SMBus #3075 2 PEC (928l £ A T — 4632 £ SMBus (3 3 5544 , 45 30
¢ SMN o o #8247 B33 3 HLIR % Uh i F1 SMBALERT {5 %, PMBus 2 SMBus Bl i — 4>
MA EREEERETATHRRRAMITRE HR R LR,

3. EABEY /FHBTEO(USART)

WAIEE/ FH BITENE NS K EH PC LABBUN T EERA RS K 4, USART
VIR R FR R Z 0 - FEFED . BRI AEMS RAMEYE T USART I S7E R KA
BRI ZAF. STM32 le4 T 3 M¥IRE USART 811, M F R EF L. &
A~ USART [0 Kl {5 # %% 4.5 Mbps, STM32 #y USART & — ] 2 5 i ) B 47815
O FBUE K BE A B R R AR TR E M. 34 USART o, 3L —H 4 F APB2 3
% b, A A NIRRT APBL B2& b, P9 3.3.36 B/ T USART MM .

A~ USART 63045 387 A2 88 T LA™ A 0 580 B0 /1N 850 48 590 69 8 36, A bl o 17 3 1
BB IRAR ARG . B, DI A B UR R AT 7, BRI A SR AR AL AR E B R BRI
AL R B, B4 USART #5& 1 %4 DMA &l , H U E USART $#E %
FERRMNTEZ A A BR . STMS2 9 USART 3 #$OR AR BGE 5 8, T UG AT Tx 3
LLBENTERE. B4 USART A B E0 CTS 0 RTS #5038 58 , 7T 55 508 5058 15 Fbg
kel M 3. 3.37 BiRMRFMA USART £ 1 STH0 XT3 5 6 i 7 R .

10¢ o3
USARTx3
| W AR (&}
DA
] DA | Mode | 1IN || W
USARTI

DMA IsDA
WA
UL E Pt
- SCLK|
B 3.3.36  STM32 & UASRT B3.3.37 UASRT@EWIEEERHR

B USART A7 LURIE LIN (804 AR PO 487 551 38 , LIN & — %0 %47t
B — U T AT AR AR A 6 5 5 B8 A% . USART 3 AT LA 5F 27 5058 13 0 BUBR o , B 2T 40
BATRA/ M. #LL 1 4~2. 12 MHz @B #09K3) USART, 30 4 S T. NRZ i 1
A MIRLT S AT LR (B K B R 2 115 200 bps. it 4h USART EXRE AR, Ay
1SO 7618 -3 Hhilt 5. 1 3.3.38 B3 T USART fJLFh THEAE .

HT W4 45 4% USART i85 58 % USART 3£ X 5143815, 7T A 4 3 4% SPT 2%




U TR R LRSI s
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(@) HEEFHR (b) TAMRISBER

B 3.3.38  USART M it F S AILLSMR R AL5L

4, N 3. 3.39 Bk, FECREE T, USART 4k SPI iy 241, BLA 0 4% ok 01 o7 122 2
AT B, B R T LA T SPTABLEAT il .

4. CAN #OF USB &0

BX T SPL.I2C 1 USART %b, STM32 3£ 41 B /3 fr # 1 8 % : CAN B4R 0 12
USB #:1., Xi CAN # 2 USB, Hifl {5 th A A A S B 2% . 7EXH XS h il A — &
B WL 15 N e B AT 3¢ CAN I USB 3@ £ 4% O b0 1548 . 75 B SR 30 40 N 4

CAN #1 USB $ 11 @ 3t [ s R, B 130 % % A B i SRAM =5 (6] 32 £ 15 B s AL,
STM32 %[5} T 512 F¥ f§ SRAM 55 [ 4} CAN Ml USB & . X 512 FHZE MR
REBX I BRI ATI. % F CAN 5#F USB K, % 512 59 #75 Mo S B A
B, 3X R CAN # USB & AR RE7E Rl — B 2 T4k B 7E R4~ BRI o, 7T LA f CAN F1 USB
PN U e T AR, SRS 7L ) SRAM 53],

(1) CAN 0

STM32 ) CAN H 1 5 i 2% (9 b5 ¥ 275 & bxCAN, 31 bx # K basic extended M E ,
HEFRMEH R . bxCAN STH CAN 2. 0A Fil CAN 2. 0B ¥, B & 47 CAN 5 45 #9 & # 454,
R R 1 Mbps, bxCAN 4 J& T B ] f % il 5 # (TTCAN) . TTCAN #izk
XRE B A ER IES —WUF SNSRI E S 524 LA R BE S B R, B I
BEAFEECRBL . P 3.3.40 BI/R T bxCAN 11 # M IB4 AR

o T | Po— =
U R an20 ||,
ok ol wa || AN i
REER Rutiititi

BUWFIFO 4\1;! i
il

i g
wons MEERE

S
.

B 3.3.39 USART 5 SPI A #3473l 1% B3.3.40 bxCAN BOMABER
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R B R CAN 35 118 4 Bl 4 M — B0 3% 4 o A
SR, T E RN CAN O A A S REE R RGN | DE8 |
AU . bxCAN %5 & T BL L PEFN G Mt L 3 4
SR BT 2 AR 7 A B MR 5 — A 3 80
BRE N FIFO, XM s sl Mg & e bey, By ey = ]
TUCAN EOREFEIIARTRUFOMSEEIRS EX  gas 0 oommns
G b ) TG PR BB TR 10— e A AT S A
JRTHIRES, B 3.3.41 B/R T bxCAN B &% B W .

bxCAN % 2 R ERHTE T HUGT B 03T, CAN B M%R—FH/ B0 M
%A RIS L 00T R0 LA S AR BEGE A, B M B K. T CAN R4 A8
B Rt BB T CAN B E R &4 AR BIRSITIEM . Bk, CAN & 8 CPU # 2%
B AR I 54 A B CE 0013 LAt B SRR R A M AN T CPU d S g, 0 T
XEEHABL, STM32 B bxCAN B4 T —ME Bt i 28 R BB M B AW, LRE
FPRSERTE B . STM32 B CAN B RS $1 8 TTH0A — ik 84, 364 14 M5 B Lo 38,
Lt 4L T L LA S UL 50 L0 2 11 0, TG A3 0 PR 38 SR REREH A3 B a8
TAEM CPU S8 3 T abut 8 b oA ## T CPU,

BOGEBEE 232 FFE. B ALWBMIE ¢ Bt K. —BWR TR
FIFAERR S ASARE D, 4RGN, 4 560 ID 2 GUR 2 A0 H 77885 A B 1D,
EUH B E I AR CAN B B ID BB RS 2 (11 47 M WM 2 70 29 (036 R BAER) it
WA AT PR T8 R 32 (IAAEERE A 29 RIIRR I ID; R 32 MIA IS
BI L SPBIE A IL AR AR 1D, AT A155 2 RS b, — A 0 R T LA FE A . 1D 3K
W 1Y 2 4.

P oh— Rl AR W S — IR 2 4 32 RFE B RS 1 AT AL
1D, [R5 2 N AFAF 48 A LR . 50 B AL 9 7 6 08 5
RO . SRR T BRSO 8 — 15 T I A 0 0 T — A D B — 2
B H—NHBET T W I L AR IR S — B A SR FIFO o, ik
TSR JH R BT S 6007 M3 CAN 3280 b 080 0 £3 0 45 400 B 0 07 3 38 4
TR A £ B R P A B

BEA B CAN 5 1 88 0547 PIARE AT HUR . A 0 T SR 6 MO8 s W 48 AL =,
TFREBFSH, STMI2 DUEMHEALIETHE , bxCAN M6 4b T4 LR » 6 4 143 A
BAEBIRRTERE . 4 bxCAN 428 LR W EIM0% 53 0, T2 AEIRR S
PR —— 44 P T A 607 SO SO R . CAN B T S 4 R 8
L RRBESR ) CAN S48 1L 45 U 8000 TG o4 52 0O 6 B 7 A S5 B0 £ L
B2 2 W CAN FIS 10 TARRAS IR M AT S 55 2 5% I SRMER , — M T 3875 | 0
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B, AR T bxCAN REME BH A A B R E b, U SRR LSS RH
BRI IR X R T R A WK RS CAN M4 AT M 48 R AR A B X .

(2) usB &DO

STM32 246 T —/~4# USB #01, LU USB £#L(H 0 PO #47 USB 5. % USB
FEORETLMY USBE 1 ZME 2 2 OSI hillindE, b | ERAYEEOR B2 8
NBIREER . B EEOEARSHERFEREN CEUMERILN PEOMFRE
He B . 3% USB iR 4 & SR RIFERER, AT LASE B 1k 32 47 FLE [E 4748 4 .

USB B OB & & 3 8 AW 4, AP T LU R
HEMBLAEEE MR TARFASERTE 5 |ma vezo
AR E ML TS bxCAN B &L 512 F 3
SRAM HH. B 3.3.42 /R T STM32 USB % ki,

% USB WAL RZIE BRI & x5 SRAM B 33,42 USB B
FRA R, A USB i %& fE 45 X)X ¥ 4+ SRAM #4772 8L, USB & SRAM &R EF &
SRAM H Tl ) 2 w3 R0 5 A 15 A R o . AN R B AR A — 4 SRAM A i s
WA ANRENKE. BOEBOTOEHT A RH T AR RERT SBLLED -4
RGP T R A AU R R 2 AT A R (U ) . BT LRI 5 F L USB
T LAE 2 ACROHE B R Bt TR b . U L ) — A LA S 5 B £ 4 L A
. BEREME,USB S5 CAN #H 25 3L A 512 45 SRAM 25 M FE S48 0, ZE M1 1A 4k 309
1], ;X 885 SRAM 75 [6] 2411 53 L3 — 28 shBE 4 5 b FROE RS . BRSEHRT
PR A U ML ) T LA B R — 3 B R B A R - — e

STM32 iy USB B H R BERKMFRMAET. —RER T, £ AR Bk
USB $ 189 SE 5 % B BT FF % A 52 7 B2 HE A0 24 60 B (80 R0 K6 7 X% USB 2 0 (046 A1
SRR GEEAT 1A% 3 TCREAS 8 00 7 5 TF R AN 0 B A, ST A RIAH XTI — BB B FF & A
BT —A USB FF & T A6, R A TR AT & AR AT LASE R USB #4718 & Mo %
EETAE, BT ARSI — 2% WS A, i ABLEE 0% 4 (Human Interface Device, 4 B
WULH HID 4, 10 USB BAR) KA REM TR FHE D RSO %, 5H% USB
FFRTRA, AT RURAHR T I & A BB USB B FF R 8% .

3.4 STM32 hig{XIhEE

STM32 LR —FG HEAB B 88 1 58 SR S AMEDIREZ 4T MR, STMB2 76 B #E B A
T THHE 2 0TS T ARIF B0 48 4, 0 R0 8 20, 0 R R R A X 0 LA I R LA 25
S0 B M FRR STMS2 B3 HE [ BHHERE OB RIGAE— A BOK TR b E %8 A T F 15k
B HE5 2 %, FIP © 2R Cortex - M3 4038 88 AME DM S , Kt 2 CPU &
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o o STM32
WWW. d 1anzi1 16 o—XlEH| ISR &
Cortex - M3 ab&‘a‘%wd:?P%.u::éﬁ#tm.WER?%%#&/J\W%%L, % Cortex - M3 &b 78 38

AMMESHRERER G | & 4 1 Fo 4 B 09 18045 1 88 & th — 4> SLEEPDEEP {5 5, S # 8 th b A
EIHFE K. i Cortex - M3 CPU # AMETNFEE R AT LB T W &4 WFIL R WFE 54,
7 42 ) 28 35 43 0 A 096 — b 456 Zh €4 2 ) BR 2k F o, R 3% ) % 77 28 (Power Control Registers) #2
KBS, EFEILA/NT B A STM32 § JLFE 1T, 3 %82 77 50 2h S 0 e A e
BT (8] 45— A8 18] R X B

3.4.1 EITER

STM32 BT T M — EA TS PATRE i S RIE R B, W7k
BRI FOR A T STM32 [ 3h#E? STM32 i A 454 40 Rl o RSB 1T R A LM . X3t R
R AT LA S M S0 I R A AT U5 A RFS L ARG 245 — o 7 SR PP I ) 7= A i, 13 21
I T AR ASIE AT BT & AUFS R — RN 1 3 O RS DO FE A9 B 3% .

TEHEIBFTHEANIN, Cortex - M3 4b 3 28 71 K 5 43 & 5 9 STM32 254 40 7 LLE 47 76
72 MHz 3R F . i, STM32 644 64 AL 0 B #E46 BT 30 mA. MEE B IRDIREMISE 1 Ao
TR RGOSR UK BB B o 5 S B B G LI T L3 ik 35 B 52 6L 6 b 4 5 4 (RCC)
RKH . MO A G B R ST & K MBI B PR T RE . 2 ) P R 75 TR R 0 35 47 B
FTEAHA PLL, B4 A1 HSE 3K8h STM32, i %M HSE, ¥ ifi i f 4 3 HIST 4R35 28 (0K
3 STM32 ] LUf# BI 47 (IR ShREBCR . B A HST B9k 42 - 4% T HSE R 3136 R 2R M
W, WMRLEE P ARE ARG 0F T (WWDG) FISE a8 8 (RTC) K 1] LUK LSI 2660 L4
TBUE — MR,

MMRAER 8 MHz ) HSE B 3K 3h STM32, 3 7] LU Flash BB 7 D BE 6, 34T JF
EPIEFTHR . R AT AL R VRIS 4G 2 B 8 K I #E 8 2 76 Flash 4 BUE 8 b o
WM FRE AN KT CPUMBK, %3.4.1 REF Flash RELRE F oM.

F3.4.1 FF Flash FRNEHE T FEME

APBL APBz | 4 ® o womo| EEm WEF1 E 13 s X
/MHz HFEE/mA
DIV4 DIV 2% 72 TR B2 ‘ K] HSE 33.15
DIV8 DIV8 =9 72 Eigc] ) f k] HSE 21.75
DIvs DIV8 | USART 72 I £ ‘ KeH HSE 23.65
[ piva | ove Jusart [ s I x| xm HsE | 8.65
| Diva DIVZ | USART 8 ] ES] [ Bl HSE | 8.48
DIV4 ‘jﬁ/z [[usart | s EL xm | R HSE | 168
oivi | pive | usaRT | s 0 ZRED Hst | 0.9




S carenn o A hobhironsp | LA

3.4.2 IMEDFER

AEXF STM32 H3E (TR T R 7T 68 2 B9 IR ShRERE e 2 U5 o T DUKE L 8 A ot U 38 HE REATG
F] 8.5 mA 4. WREHBEMREIFE, BE M B STM32 ®EhFEMAT . STM32 K1
IHHEMIRA 3 B, 40 B B IR AL LA USSR AN RE LA, 3 P 45 LA 2 SR iR Sy S E R DR BT
X, BA STM32 [ 3 FERIIFERI K b, BEIRAER D) #E B 0 75 HUBER B84 ATy h#E .

S A 4 RAM Al RTC USR8 £ 03 L 0 T0F . 24 STM32 A fE fi — Fi S D #E A
Rt &4 SRAM il RTC BUHER T LMRFFIER THORZS . Uit 3.3 V 4 63 ey IR0 el Y B HE
KHEAE 1.4 pA EH .

1. BEIRE

STM32 #9551 MK FEHE R IRIREIR . BRATHIE T 24 Cortex — M3 40383318 5| WFE
X WFL 54 0 22 1k 2 3R o, PR BB AT . BANEEIL THET  BHIMREE
PREE TAE , HBIREASMB A B  P Wi 5K L Cortex - M3 A 2 # e A2 , STM32 3k B3R
HBENCBEE . AN STM32 763797 30 5h B 3616 1 B 5 W& 1T M9 00 F 3k A B IR R,
SH 14. 4 mA ZEATRR AL . (B QIR STM32 i ABEIRARZS 2 AR BUU FHEME - 08 T 12
BH B B2 Cortex PUBLBYSMEL I B 2 51, SC 01 BT A SR AN , 3 FF 43 93 HISTCAT L3 HL ik
1 MHz SREAE) 5 . STM32 () BEIR 3 Y #EH A 0.5 mA Je 47, ShHEX T 46 4 5w 4
#3.4.2 5,

2. BHAER

B0 P Cortex ~ M3 4b #8288 i) ey i £ 4 77 2% (Cortex Power Control Register, Cor-
tex_PCR) i) SLEEPDEEP i {1 , 8 J5 4§ STM32 e 1§43 ] % %7 28 (STM32 Power Control
Register, STM32_PCR) #1 ) PDDS(Power Down Deep Sleep) {i i B , 8 58 i T STM32 241
BAMRE.

U BTG, CPU — 8 5] WFI X WFE 454 3t 2% 1L T4E . HSI 1 HSE 3
ASKHPRE . fH Flash F1 SRAM U384 (R 5 v JBLAE 57 L 57 LA MBS STM32 1574 TAER A5 58
RREE . BRI R A HLBOR BT LU AR o AR, RTTESHLER TR T
ST ) BT BT A B B AR BRI T, R TE GPIO 319 b 7 A o1 S 5 0 i
ShESR I )7 KK STM32 WEHLRES FWMeRE. 1 1 i 41 3% 42 505, A S P B R 7 5
GPIO # k38 Fl RTC i b 9 G A LRI 82, 02 RTC 3 $cit oh 3 46 36 8 F STM32 691
MR (TR FLHEK H LST 3k LSE) , B M8 AT LU RTC M3 5E BLRE I STM32 M HLAR
A,

— B STM32 3 AP UL, 30 0 0 FEAE AAZ AT B9 mA SR 3 24 LA Joo5, T4
BUBER R B b STM32 8 77 1A 5ef 49 356 s, 4 0 98 V80 4G DAY % 40 ot JE S i ) 4G 6 20




0 P LEEIB R ol ronsy | LTEI e

www. dianzil6 ok STVI BV 7,
¥ . s@ifiE STM32_PCR thg LPDS {0l LLAE STM32 fiy N #% th i AR e AR X
STM32 fy# A vy e I #E 3 — 4 T M 8) 14 pA(BINRFF /S RTC, MFEEMFE 1. 4 pA il

®3.4.2 SMEMBEMEE—K

BT fucik /MHz lﬁﬁ%iﬁﬁfd FiASMEELE | B L
72 [ 14.4 5.5
w [ e 3.9
3 5 31
| 24 5.3 2.3
16 3.8 1.8 |
{87 HSE,AHB . - R
R L6 I
2 13 1 J
1 11 oss |
0.5 1.04 0.96 (
7‘0—1; 0.98 0.95
64 12.3 L’——-{
48 9.3
36 7
24 1.8
16 3.2 J
&i;s;:m Y =
P 1 o5
2 0.72 0.47
17 0.56 0. 44
0.5 1 0.49 0.42
Com T e e

FER N BAEHEAT STM32 f R SIFE R BB, % T 45 K BRBE b 5 46 D46 . 137 3% R o] gt
FHE STM32 3 A RBIRRZS . MERS 3L 75 45 51 3¢ 5 STM32 MBI R 34K & IE % iz
ATRZSI B BT A B FE RIS ] . >4 STM32 Py B 19 T4 W JE M AR e, WIE s Pl R e &
TE 5.5 psi % STM32 WAZMHAMC SRR, W B BT E 7.3 ps FBHENER.
# 3.4 3857 STM32 7E4 ] HSI 47 % 8804 i (8L 208 ] %8 IE % B 1T S ke R 0L .

WX P STM32 AH A4S STM32 R AR E WM ARSI A EBRZLFMT
Cortex — M3 R 4,7 =1 41 STM32 #) $4h R M40 &% .




L R T TroRsy L P et

#3.4.3  STM32 ZE48 3 HSI 5 3% 28 A 5 LA 3 % 52 57 8 R AR f (6]

W/ SR # i
55z | BRERRR PR LR E R R
| sz | mmewml - wei BB KR L A B A WL S
G32 | BEEIRMA © WRERS | ABIBAKSTER SRR AT WRE AT
o | EEEARER © WIS KPR B R JFRTT WF 35

3. AER

# Cortex_PCR i #) SLEEP {1 % i , 4% STM32_PCR # PDDS i -4 /& , STM32 7%
BB B4 7. CPU $147 WFI 3{ WFE $§ 45, STM32 BE#EA T B M RIS I REME R . 75
BUBER, a3 3. 4. 4 T8, ZERFHLAEER T, STM32 58 &40 F 6 FR A P LI  HISE  HSI #
A F AR . st STM32 {UIN#E 2 pA .

AEEPLER — B P AT A RTC 3 8 3 134 STM32 M 75 LA o e B L
T LA i STM32 6958 S A 51 B - 03 3 2 S 171980 7% A 0 S0 55 SU e R L 6 1T A5 et
1€ GPIOA. 0 IR — A 1 FHif e B2 STM32 , H AT 42 R 1% 5| B 6 701 45 6 4 8 O e AR 5| B0
(Wake Up Pin)Jyfit, FEHLEREN STM32 B9 R ART ML, J0IB il 3K 50 ps. — L
HEAFEPLIRESC, T AT B9 SRAM $(#  Cortex - M3 4b BB g8 i) 37 17 85 F1 STM32 1 2 17 28 3 A
ARRE . BRI AR HLAEE P e MRS A 2 T 19 B B B R

®3.4.4 STV HHLER TRIRRHRNR

STM32 iz {1 i “ VDD/VBAT=2,4 V VDD/VBAT=3.3 V L2
HS1LSL % 195 RTC %A | N/A 2 ]
uA
LSI # RTC FF R 1 1.08 1.4 £

3.4.3 BAiSZRSH

PSRRI 38 R A SRR T A7 B IR R — 4+ 52 A o de e, 1%
DRI — B ] 28 it A MRS B AR 2 B T 9 PV B T LA 4 6 2 M0 1 L 25 S8 00 4R
SRR AT ORI B VR SR VA TR IR TR R T AE AT STMB2 9 85k 32 it o L IF %
A BB AE STM32 3 AMEREFAETHRERL R GE HST IR B B 0R 4 F THERE , 9
HHy CoreSight i 1% 4% 4¢ # 186 9 i Bt b, B0 T 582 40 b SR NI A5 00, 35O RE OF % AR B i 76
STM32 it AMEDIFERLRET | 398 AT 1A L FE AR T B0 B A0 47 BRBE IR . S R 28 A B
T LU 6 DBG_MCU 2747 88 #E4T 15 B it — 25 5 A STM32 58 52 9 11798 A 60 A5 b
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WWW. dlal’lZ116§ o JRKEF STM32 (YR 7,
3.5 J9STM32 REFM

3.5.1 —&ReiE
STM32 i A —~RIIM L & FFHORMIE STM32 R AEKBE M E/THRM A2, AT R
STM32 ) — 843 e
® N T HRA A SR LR AL R, STM32 #1145 14 3 52 4 it 1% , 24 iy JEAEF VDD F R
fHBE S 280 B F RADRA . STM32 e A — AT 43 B2 () v Fi 2 1) ol B, W LA
o T A TG T B SRR . G ) e R e L R I o S A — A
FWTE S STMB2 B 8 e — R 2 RS,

® STM32 #i 4 i} 8 %2 4 R 4 (Clock Security System, fij#i}k CSS) & Wi HSE 47 %88,
— H HSE XKk I % 8 40 8k b, CSS 2238 STM32 #fi { i HSI R % % .

® STM32 () 5L 174 2 BP B 5 0 24 6 72 )% 6935 17 4R 1 . OF 16 12 ¥ 32 4% 52 o of %t
STMS32 A — W R ALl fHA P A RTIR . 17 S8 8T O 7 1% 40 1 LA — 5 84 i (] 16 B
HEATRIER s JCUC S 1A 6 551 5 P A0 3 R S e R — R i R

® STM32 )t L Flash ] LI4E 85 'C T {R4¥ 30 FBIBEA £ %, B F T FHAMBR KM
2.

PLEE R R RARE R EXT B2 BRI M5 & R, e B RS A
BER SEE Y RHERTB TR LA E % B STM32 AT AR — 2 BEBSR N (1 A Z 4
TEORBER I LB SRR RS S AR TR E R T RS, R T, R
FEREOF I 0 0 A A A BE R L STMB2 3G i 85k B B0 M X — A% A0 B BTG E .

3.5.2 |fieHl

WP 3.5 1 R, B TSNS fir VDD
51, STM32 F A A 5 f 8, E 111
G5 IR 114 it NVIC =4
B 0 ot/ e O
R A T A A RS, S
{29 F & A B, RCC 488 P 1 — &
T 37 AL 0 A A 0
—H S BRIFET 0 Lt s B350 STMSZ & AR
S 2T R P AT LD S B U 8 TR M S T LS S S
BB 1R R AT

POR/PDR fir
ETIFEE RS (T




et L T ToRs L AR E S

3.5.3 AN

STM32 AT LA ¥l 1 5 6 o 3 oty 5436 L 1% 2 o5 if — 4 AL B AQ B 88 5T (Poweer Voltage De-
tect, 8K PVD) LB, PVD if ey JE B T LUl i Bk s 47 i 5 VR T IR 2. 2~2.9 VM
% 0.1V, i pr ] L7 e 96 42 ) 97 7788 (STM32 Power Control Register) i fTHA @ & .

W4t PVD BTG5 4135 P Wi BLTT ) 16

SEEEE, Y STM32 #4861 I R e,

37 ) S 358 e 0T 5 T O A A A 0 B — A

froomvie  UKHFBEAE, Anst—3k, PVD £ Hi 3 ¥

o ARG T 08 0 B 410 90 8 o 3 g A1 B o

DTS S 7 A — A o TR T X R eh

Wil % R AT P BUE R RS

J¥. {8 PVD X i R HR I A K4 100 mV

AAEMER, A 3.5.2 fiR, FRARE
HEFTR T R RS N B B X — 5.

VDD

E3.5.2 PVDRMATH 100 mV EHMER

3.5.4 HHLSRE

HE KR4y STM32 B, 2 R et 4 — M {45 Cortex -~ M3 4b 3 2% AT , T STM32 f4h
44 i HSE 3| B4 A BB b (B i Cortex - M3 4E38 2848 111217 TR R SMR IR RS T4
STM32 #iit4h %2 R (CSS) LYY HSE fPRUL, — B HSE K3, CSS &4 A # 8 MHz {&
G CHSD YIS H RG £, B 3.5.3 /R T CSS WAL, CSS A LLE A& RCC
FAIRHE 19 BRI WA 3.5, 4 FR.

4~16 MHz
0sC_ouT]| pLL  [PLLCLK| | R&ME
BR72 MHz

osc_| 7

M3.53 HMHRLRECSHNBEN

D
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www. dianzil 6 s STV B3R5,

SEEESEHGE
o —

BREEL

PLLEH! ‘ e
o i e A AT
R

eEfL

HSEH$hE]

[+ [T

HSIF #P R _I
&HFAL

HSIBf 6 Iﬁ*&
Ea I B0

B 3.5.4 % RCCHHFHITHF CSS
CSS #1715 40 52 Bt 28 4 % 2 ) 8l P OR3P — > o O 0, O A R TR S T R
T Y R R R R A PWM (F S 2T B IR 4 BUE - BB
BYRLERA . Dk CSS MR HIAE 25 5 £ oh 5 405 B 25 PWM 15 53K 3 6 BE 14 20 40 AW
DRIEAE THEMIB OB 2 T A BRISAT. RBEEIE STM32 Bk 8840 F 4L R G ob i Kbl i3t
R G ARRE AR AR R R R, X AE LI o B N B K~ HUR )
WPWM {55 SO IR B84 AN L) th RS RS T AR S T At %

3.5.5 &ilW

STM32 Fe 4 P18 1M BTHH 4 B R B L TR AL S (18, Wi 3.5.5 B m
WA TR STM32 3 5 46 K YR 58 3 vz 9, (AT LST B B3R 30, 1 O 11504k
STM32 ERGM— M5y JT Y APBL %, X BAE TR AT L% B IR THE, ¢ T B
[t T 4.

BAh B AL GRS BB A b Y TR R B
20U A LA B B B8 AT R . B Y CPU
B Z IR T & R ARR KR R
BLESIR R 3, 2 SR S R T IR
REMERBIT, — MWL T IF RN R e85 2299
LB B 2O 1146 T 6 56 B LA 3B 4 0 o) R 6 9
BT AR O AR X 2 A 1 00 B AT S R R AR — A AR B T T Y 38 i B R

B3.5.5 STM32 AmREIIN




STMB32 i) MCUDBG %77 # , T LM ¥ % A B 76 8 il CoreSight i RYE 1k CPU B 475 &
WHITA R SR A GUE 0 AR T B 5B AT et R T 2 RAE A R
I 1] P9 3 XA B LR B T B AR AT AR IS BT T SRRSO CPU M. 4 LTI, STM3Z 9
I L2 T 3R A R Xt STMB2 fifcis il 25400 75 VA i e ek i S — kB

1. FOBNN

B OB (TR (WWDG) 38 E R — 4 6 i 3B A9 — i+ %028  FoAd #h 3R 3) 5@ it PCLK1 A1
—AN 12 (AR EE B R A B AY 4 096 SRIREK. (B RE S BAME 2 ASTTRRE AL,
BB E VRS REAT 1.2.4 R 8 M. X 2 MBI T AT IR E FEH(WWDG
Configuration Register, WWDG_CR)II% 6.7 fir. & L&A MRLEH WA 3.5.6 Fr .,

WWDGH IR & %7728
W6 | W5 | Wa | W3

WWDG w2 | Wi wo
U nesr [T TTTTT
CMP=1

mdee | | | | | ] |
EIEREEE]

PCLK1
K36 MHz
M3.5.6 WORIBABEH

M TFELN T LH T, STM32 BTN A THRA — LA BRAMEE. BIIRED
S T B RAAE AT B IR TR T S — T 2T O 0x40 BB 0x3F IBREL, B A T
H7= B ALE 6 STM32 Az, FIFP AT LIE WWDG_CR i B H R, R EE T8
HHH B YR T I B L R BIRTR (1 8, ot P . BAHMB AR BRAERT
IS A RES B RIHTR TR S A LRI G , Rt A Bt SR 3 R 18—
AR P R B2 1 5 A (6“8 W RUBTR T TR A R 2 SR AL R A X RETT AR AR A P
AT LA AR QO HSEAT. P 3.5.7 BAR T BT LE T THE TSR,

B LR 1R 5 e AT A R ARG

A 11 # i th 8f 9 =PCLK1X 4096 X 27 %% X (F 45 + 1)

U, PCLK1 &k 36 MHz, S80I 1.2.4.8, MU 53+ 8 1 81 O B 110 89 B A e
B 1Y 58. 25 ms, e/ BT 910 ps. JRJS W EHRAR ., — BB TR H 525
FBAIZIG BRI R A B, B W D50 A RE B 1L 5B AT .




AR SRR LTAEIMR A
T |

W[6:0]

0x3F

TR TRIH

6L
AL

®|3.5.7 WOBRNBMIELE

2. JMIIEMNAD

BIME A STM32 3 R G AR % WL1E Fl — A BE Y L, 0oL 3 119 (IWDG) 3 2 6 7 SL
STM32 £ RG2S SR 48 . BSL 77 1006 £ e gk e, 7 STM32 HEA ML A AL
BB ] R FFIE # B ATRA .

ML A TIHE R ER A 12 (R BT YA A T s 23R ) STM32 38 8l & ik
&, MSLFH TR B LST IR AL A 8 ALAY AR B, — ML T LST iR
B 32, 768 kKHz—(HIX AR A X Y, FUEAE 30~60 kHz AR FT4709. AT M AL
SEET B A E R L A AR N 4 SR 256 SRR T . ST 1 SR OA IR Y I IR
3f 26 s. it B ) Ao L B BB 1A A B3 F A 28 (IWDG Reload Register) BT 52 i i
. B3.5.8 BR THMLE M AL,

18VHtHEX

AR RE L3 4
223 22 g wirak Flrd
3 )

M3.58 BUBNAGABEN
Flash /M5 BBIS P 745 (User Byte) W LAUTIR BB IS B 110, MOLEEZ G
HEET R4 T LA S AR B, S SRR KRG S B, U RS S )




Erinn A
et LA biohay | LAE G
ST¥32 gm? %;% 5 SROqq
Hikg 4 4\%??2&,%%‘1%73%‘7#%%(1WDG Key Register,IWDG_KR) . Hi 4} 1 % # # (IWDG
Prescaler Register IWDG_PR) . B3 {H % #7 25 (IWDG Reload Register, INDG_RLR) FIR 25
% 7745 (IWDG Status Register,IWDG_SR) .,
13 IWDG_KR 15 A 0xCCCC sk /i3l T ML &/ 11/ . Bemd 3k S & (T # M OxFFF 34k
HEE VTR T8, ERIFE TN E R IWDG_KR 5 A 0xAAAA, B A 0xAAAA ZJ5,
PR WA IWDG_RLR T3 4R 2 AT TR0 A A7 28R 58 B4 M S BT

3.5.6 SMRMIRDIEM

STM32 (MR TEBL BT T i B4 LA R R M0 . BOARERT I A 48 & A4
WA TR B A HE R — UG,

1. WOFFBFYUEE

% GPIO % N ¥ dh L SE 205 . FI 7 Tl LA BT B GPIO At I A O, g2
J& AT UK GPIO % 0% B 2 89 35 B 7T LU e /6 LS AN R AL AT iR & B B
GPIO R BB MM BE.

2. ENORAE

A ADC STHREL & B BBUE T TR BR . BEIUR U1 W7 A48 0 B0 el JE AR o | TR
Bt A e R

3. WRENEBORBEEINAE

RIS e AR TE L ULEL B A i, 345 4R 5 I 25 R 000 B 5% 4 o) 303 A R AR Ak
B STM32 N BIKE A BEBT 46 PWM 0t i E SR B B2 78— A BUE PR .

3.6 BIEEEAE Flash &3k

STM32 # i L Flash fF 688 40 3 M4, 55 1 W4 LUERERRIF #5480 77
FERRZE IR Y 64 4, fE LR AC A Flash HURSHE#R G CPU BHSBOE, 3 2 34 B AT 478 Flash
P T A T, 85 0T 1 KB, 36 128 01, WTLAHATE A | FREEES, 37 U7
85 C IRBEFOHERHE 30 ERER . MEHN L, IF L4418 69 Flash 7£ 25 CFARelR X 4
B, AT R STM32 A9 Flash fE6 8% ORI SR £ A KRE, BT EHARFAR
#61X ,STM32 4 A L Flash iR A% 3 AR E S R BAN K KA B FME B,
RAF BB~ 2 KB # Flash 72651 , B @77 M % STM32 T i gk L R 35 B R
JF (Bootloader) , £ fil 4 3 31 % #2 % o LU i USART1 45 /L3 4% 5 i#f STM32 f§ Flash o

(ASPY. /MR RBREE 8 M RBF Y, HLUE X STM32 4 R4t M7E SR I B
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www. dianzi 16 o———RAAF STM32 QR 3,

3.6.1 AE Flash Z2R/UERRESE

STM32 {43 Flash AT LAE it JUA Ik 04T B0 3697 S8 30 5] S8 7 (ISP) JTAG 4
VIR TR CP) FERF R (TAP) . Kt K AT R 7 i, VAR LS K M 3 id Flash R Y
BB £ 28 (Flash Program and Erase Controller, i # FPEC) Bt SC By . FPEC &1l
DUADRX /ME BRI RBF R SHTHRE. FPECHARABUT 7 M FHBER:
FPEC g% 77 # (FPEC Key Register, FLASH_KEYR) , ¥ # % ¥ # 2 7288 (Option Byte Key
Register, FLASH_OPTKEYR) .[J 7§ ] % £ 2 (Flash Control Register, FLASH_CR) .[N
4R % %7 28 (Flash Status Register, FLASH_SR) (R #7 Hulit % %7 £ (Flash Address Register,
FLASH_AR) \#£# %1/ % 77 8 (Option Byte Register, FLASH_OBR) .5 {£ " % 7 8% (Write
Protection Register, FLASH_WRPR) ., LA I 7 %77 8846k b FPEC 4788,

STM32 B {7 2 J& , FPEC S f7 884k TR ARYURAS 5 284 H MR 8, 6115 FLASH_KEYR
BAREE R BAE T %25 A 0x45670123, Fi 5 A 0xCDEF89AB, B AN7E M S A i b 8l
$51R, M FPEC 2577 28 7F F — W& 7 58 MR 2 AT 8 £ 4 F 81 R A8, FI ™ 6 vk BR UK 22 R0 2 o
. % FPEC #4725 815 AL AT LAXE £ Flash X 347 80k F1 5 A#R4E T, fE X Flash #47 4%
BATE Y F AR, STM32 W E Flash (95 ABRIELL 16 6045”5098 h 8/ B3R 47, TR R
AW AT R B

Flash ) SUSBR R 15 €0 7R 187 42, L0 B30 5 22 000 B0 D02 16 b i 5 A b b 9 77 88, T 06
FLASH_CR ) 5T B v F1 FF 25 13 55 132 B @ 7F 46 SUBE R #2 4 . FLASH_SR 16 i 432
0 IR SUERBR 7 R » 58 R ERAE N Flash 25 8 5 — HiFE 4% 0xFFFF, 4%/ Flash T
B8 ZBIAR L AUHATIRBRARAE  #¢ FLASH_CR 895 A £ B (30 7T LU 505 3245, $CHE M 1L 16 (3
FFREGABERR., MAHEH Flash KIRE 23 HBREIE, I HRAL FHERE,
FPEC R &4 %45 A Flash w1,

3.6.2 ERFY

Flash #9/Mz B8R 61 & 8 AT B 49 B P #6905 45 (User Option Bytes), R 4 7%
TR EE E Flash KOS HY . 5 6 F W0 0EHLRE Flash SERD, MRIRET
T P AE W STM32 B bk 3¢ Flash AT HREGRIE. 5 6 N F W R S HAE RS (r
AR . T 2 AT ORAT R AL AT L

FRBGRR A EIT ¥ BN FPEC 81, AJ5 1 FLASH_KEYR B A M5 i
B P 3 (ST A 0x45670123, F§ B A 0xCDEF89AB) . I AT HRE NS AR
& Flash #5845 BT A #4646 FLASH_CR # OPTER fi 8 {i, % START B {3 B IR
FU R BAE BRI T RS A TR SR, TR0 S A R T 0 3 5
FLASH_CR #§ OPTPG i, 8BS A GE B th 26, 45 26005 45 40 L 2 52 98 JE 77 B 26 16




‘;ngh}ﬂﬂ ?@B%?%@ﬁ%¥1ﬁ}ﬂﬁﬁiz

{375 18] e (1K 8 32, ifi 5 8 uﬂﬂﬁiﬂ(}ﬁbﬁ%n P AREG AEHRS T8 (e, miw 8
4 B MR B ¥t FPEC S8 UT 8.

1. % /ERP

HF LS R E  FPEC 241 152 B9 Flash TURE SR 71 15 R MRS R 6.
Ay AR /IME BRI AT HEBRBRAE S R A

INRAERE TIRARY", STM32 B A BIRM R 2 /5 & Tk %t Flash 7268 X 47 £ B, (B
VB4R 7T LAFF L SRAM IX, I HL 7T LUK AR F 8IE 48 SRAM WIZE 7. BT AT AT LA it e 4L
A SRAM H3Z2 1T ¥ Flash iR 28 1k, sbsh, ERESRMR I TN AR Q4 Flash (R BERR I
BE— A — X FE A REBT LR B IR . SRR Y™ D A58 AT LA By 1 B AR A STM32
PO AT BB 0 B AR B AR E B AN BB 4R 4 OxFF, W STM32 f A4
Flash XK#&4b FHERE . Mt 2 BEMPE STM32 (1 Flash X, 7 WL 56 R R P F 4
XA AMG X A OxFA g8,

2. REFT

FPEC # 85 1§ (Configuration Bytes) & 3 ML BRI, Hih 2 MRE T STM32 |2
a7 XLOWFE fI WED 3 AR HLE RS HUEER  FT5 a] DAt B iR B 7E 30 A S5 — A St
PERARS . R AR S 24 STM32 #) GPLO & N2 AR, L4 STM32 3 A
TETIFERE G M RARDIHE . FIRE RS A5 S 2% PLL FAMSS IR % 28 5B, STM32 56 T
R 0% 2 CHSDAE R R E0bsh, BT a9 1 MREAE R BITH. %E
M B A PR R R . E BB T L B STMS2 7ot 4 8 4 5 U 7 B
FRURIEAT s T4 AR AFRE T o 52 78 )0 a0 0046 PR B SR B S 30
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BRFTHHNALZTIR

A B ] 38 AT F STM32 i ol 28 FF & A BKBE 1 FF 4 TR, S 95 48 T R RSN 84
UL B B S LA B T B0 SRR AR R 4 RTOS %, 3 B4 A 43 Keil pVisiond fA .

4.1 FEIESG

B2 6] (4 75 L ARM7 0 ARMO P B0l b i T A 22 W 28 0380, 510 T ARE TP R T
Hxixst CPU (355, b EE M JF R R % F 54 GCC,Greenhills, Keil, IAR 1 Tasking
%, Bf#FH—1Q Cortex — M3 AbFRES M MEA: , 4 KFRAM A FF R T FLARAR IR M s HE A7 SR LA
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BT RFE, YR TR R T GCC R GNU RFBHFRELE, X T HiF
WEZLRWIFFEN AT UMEETREEMG AR OMMEN. GCCRIFFELMB S
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D5 £0 T BT C H BTR S B A 0% . TR R A B TE JC R 1 B B T R Ak T
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R FTEW . Keil MDK R — K #¥ Cortex WBF R HF R T H.
® Real View %%,

Keil MDK #y RealView %i%35 5 ADS 1. 2 [u# . RIS %Il It ADS 1. 2 HiFHRD
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Keil MDK [ X P65 5 532 B % b (8 4% b b () B AR S 3% AR %5 o 4048 M35 L Email .38
H2 PR RS X N E N TR RN EA RS SRS ELHE .
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[Setup MDK-ARM V4.13a

License Agreement
Please read the folowing icense agreement carefull. Tm,,s by ARM

the i Toscceptthe

x|

Tup,
agemn clck the check box below.

End-User Ll(ense Agreement for ARM Keil Software g

Development Tools

A LEGAL AGREEMENT

% 1 agree to all the tems of the preceding License Agreement

New | Cocn

B 4.4.2 @ik Keil MDK R Hh il
@ BRBE Lt Next, S H GBS I8 4. 4.3 PR

P KEIL
Select the foder where SETUP vl instal les. Tools by ARM

SETUP wil nstal 14Visiond in the following fokder.

x|

. press Next. To nstal . press Browse and select another
folder.

Destination Folder

[EPogamFieskel B Browse.

R o B

B 4.4.3 % Keil MDK REBR
@ Sl Next, BUS TR A AP B R SOA B AT, Q0F 4. 4. 4 5%
@ PRy Noxe BEifk A 96 4L FR T 00 4. 4.5 B R .
© %H 5T AT F) 2 A AL 4% S 0 0 Vision BB A LT #3000 TR S,
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B 4.4.4 5 Keil MDK REER
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Tools by ARM

Vision Setup is performing the recuested operations.
Instal Fies .
Instaling Bg_16bpp_te.

EEEERERR

ccBack |t Cancel

4.5 Keil MDK R $i# 17 o
NP 4. 4.6 FIREERT .

@ #idi Next, KBRS — R HF 1, WA 4. 4.7 PR, TR T LT84,

® #id Finish J7 , Keil MDK $E5E BUZ % T, o7 AR BLALE A& R T 4 K Keil pVisiond
BT HRAT SCHEARBE T AR . T FARATFF Keil pVisiond FF & L, & B SHBRA— A TR
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File installation completed )
> IKE

‘#aVision Setup has installed o fes successfuly.

1% Relain current Vision corfiguation.

17 Add example piojects o the recenty used project st

| [ttt

M 4.4.6  Keil MDK X # REM I

Keil 11 Visiond Setup completed

D1KEIL

¥ Launch Diiver Instsation: “ULINK Pro Driver V1.0*

¥ Show Release Notes.

< Ba Firish Cancel

B 4.4.7 Keil MDK ¥ 55
NP 4. 4.8 B, Keil MDK 35 7 7 A AR o — 2630 0% TR RER SR

B, 44 Keil MDK E@#{{*ﬁﬁﬁﬂ*iiﬁﬁ«éviﬁ%ﬁul{HEE@%EE&E-
BE.

ZE I, Keil MDK M ZR THEL5EET 8 FREF GBI E 4 STM32 TR,
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3. BUSE—TSTM32 T#2

(1) BRI STM32_FW 3C#3¢

TETFUGZ B W15 3 SE AR L 4K G ST 22w 241 B9 STM32 [ 4 & STM32{10x_fw_ar-
chive. rar, SR K AR IE

O HHAEALE— NIy HES — %8 SCPE e 34 Hof 4 0 STMB2_FW, #RJ5 18 STM32_
FW HUE 8 6 4 SCfF, 29l 4 2 boot, library ,src.obj, list,interrupt, 4 4. 4. 9 Fis.

=1ox|
€Y - v &8 [seea s 2]
Organze v Induenibary v Sharewith v Bum » 10 e

6 tems

B 4.4.9 33 STM32_FW St
@ R AT AT U0 F 4 s

a) fEf#JE STM32f10x_{w_archive, rar rwmxfﬂzg 5 B4 “\STM32{10x_fw_ar-
chive\ Archive" 58] um0427. rar SCEF . JF4 FC A HE 5 74 B £ % um0427,
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b) 7R 8R o) SRS FI B um0427 SO L L H B 78 \um0427\FWLib\ project\RVMDK”
HF L cortexm3_macro. s.STM3210x_vector. s, 3 F & 1 31 8 i 57 1l 49 “\STM32_FW
\boot” X3, B % STM32 7 Keil MDK BREEF A58 2 34 1 STM32 TR
.

© #E“\um0427\FWLib\project” 12 #| S £} STM32{10x_it. ¢.STM32f10x_it. h, JF-#5 3
41 E“\STM32_FW\interrupt”th, P& & T STM32 7 MDK T i1t Bk 95 A 1 R 8.

d) #“\um0427\FWLib\ library” Hft #§ inc I src 3C {43 & #] ¥ “\STM32_FW\library”
o BN SO ek STMB2 B [ {0 B8 % SC A — B O A 34 3 L g S AR K A A
FEEh, TTARE A R

o G HHE — A main. ¢ U A NSTM32_FW\sre” .

@ PATFER EIRAETE RS BT H R -

® \STM32_FW\boot H 3% :cortexm3_macro. s,STM32{10x_vector. s X ff.,

® \STM32_FW\interrupt H st :STM32f10x_it. h,STM32{10x_it. ¢ 3.

® \STM32_FW\src H3 :main. ¢ ff.

® \STM32_FW\library H 3 :inc.src X%,

® \STM32_FW\list H %%,

® \STM32_FW\obj H3%:%5.

F 7 STM32_FW U3 it i B4 T o B T LA BAJR HEAT STM32 BRFFIF R ) — A4
M LR DUG T A AT A A TR B R A SO e LAY 6 SOk
AT LA SE R — A TR HEA B SCE SRR S T L B R LA T I B 9 F K, RS OT 4
FIEHFHIE LR,

[OF-Svax -]

O BB A K, 4 H MyFirstlob, 3 ¥ STM32_FW f1# boot, library . src,
obj.list .interrupt SC{43¢ & # B MyFirstJob 1, & 4.4. 10 .

+ MyFistiob ~ - &

Organze v Incudeinlbrary v Sharewtth v Bum  New folder e
boot nterrupt
ocary st

of &

B 4.4.10 337 MyFirstjob 3z 3%




L R habiTroRsy L FEE

@ RIEHITI T ERAE:
a) $TFF Keil pVisiond, ### Project—>New pVision Project FRT (MR LR TREE

TIF il S BUFF Project—Close Project ¥ 3£ ) , 76 i th B 1 o SUS L7844 F R A7 Bt 12 (B4
153 ¥ R A B 5 69 MyFirstJob ST %, 37 4% T %2 fr & & MyFirstjob), 85 # i R 7, 10
4.4.11 iR,

e Ve b o
ST B | b

g

An. [@ 070,

Buid Output

Hd.41l REFRIR

b) $EF S ORAFZIG BT OB FE AR, AR PRI B AR S B R
STMicroelectronics f) STM32F103RB £%]. [ 4. 4. 12 fiR, TUABE M AMB R T ZH 5
STM32 $8{t 9 — 45 4E , B 72 MHz,128 KB Flash,20 KB SRAM %% B2 R EH M.

o) WHIFHRMR T Z )G HE OK, Bt A 4. 4. 13 MXHEE, HAARNFATEL TR
i STM32 ()5 8 {AB (Startup Code) , iE 3 4k .3 No,

d) i STM32 B THE B4 52 5 , A Keil MDK R i 0 4. 4. 14 B

@ BT kM — BRI E A T SO RINE] Y 8T TR AT B4

a) #f Target EAr4 % MyFirstjob, Jf #{B Source Groupl, 7E MyFirstjob k45 fE#
BB 8 Add Group, #RKIRIN 4 4~ Group, 4351 4% boot . library .interrupt, src, 58
JRJG P 4. 4. 15 BR,

b) 7E boot L% i, FE# th K K P % 4F Add File to Group‘boot’ , ¥ MyFirstJob\boot
SO % i) cortexm3_macro. s . STM3210x_vector. s SOV I3 3 .
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e ‘Copy STM32 Startup Code to Progect Folder and Add Fie to
S
fomid

E4.4.13 BREFRMEHRD

© HKIBEE b) # )7 3, 4 library WAl MyFirstJob\ library\src #428 F # STM32{10x_
flash. ¢.STM32f10x_gpio. c,STM32{10x_lib. ¢ fl STM32{10x_rcc. ¢ % 4 3.

d) % src BN main. c.

) £ main. ¢ (B —AN% main ¥

) % interrupt # il STM32{10x_it. c.

&) WL L #AESE 2 /G  Keil MDK R4 P 4.4. 16 iR RE .

@ #iif Project X #) MyFirstJob, 7 3 H #3% %t/ % 4% Option for Target‘MyFirstJob”,
AR R 0 4,417 BUR . FEATINR BRAE

a) ## Outpur—~Select Folder for Objects 3 #35, 76 3 tt #) 51 11 35 #“\ MyFirstJob\
obj” 1% .
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Options for Target MyFirstJob # x|
Device Terpet | Outpus | Lisng | User | C/Ces | Asm | Lnker | Debug | Uit |
STHcroslectorics STMAZFI0IRE
| Code Gensraion
e o) [
Opecating system | None <] T Use Cross-Modue Optimization
™ Use MicroLlB r
T Use Lk Time Code Generation
|| Read/Ony Memory Areas Read/Wie Memory Areas
ot cichp St Sie  Satp | deleut ofichp  Stat See Nolt

r rowt [ colrt R r
e r R r
[ N s o oRa [ o
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BE4.4.17 Keil MDK ITERERE




L o A by AR G

b) 34 Listing—Select Fulder for Lxsmngs 3BT, 76 3 40 BT O P g R\ MyFirstJob\
list” 42 .
©) ## OK B Option for Target*MyFirstJob’ & ifii .
© #F F7(Build () tREEE) AT 4%, BIZE B ME 4. 4. 18 FiRFm.
% Pu=TET]

TALQ e

Smaton

BE4.4.18 HITIRRE

P 4.4.18 1, & F H 69 Build Output K2435 B, FF R AR AT LU R IB 15 8
WmABR HREEHNEEFEE, TUR UL KR IFL RN 0 Error(s) ,1 Warning(s) , BI“0
IR, L ARG 5 R AT LUE B3 5X A 4 B9 BB W ¢ last line of file ends without a new-
line, X gee GiiFMH— MR RATHE, BE L LB (main. OFARU—NSFLER,
HELE main. c WRFME—MEITERBRTUELMXIBET .

— AR STM32 TREWRMRTE AL T. T LUK I MyFirstlob Xk £ T LA X
0B 4.4.19 FFR .

AR B Keil MDK 9 L52 H SRR 489 5% th 3407828 T obj X MI A list X577
BT RIS . HR T ERR AT STM32 7 % , BB £ 3E K3 STM32
IR R TASTRE, E T —/ W RESH &R,

4.4.2 {HFH Keil MDK #{T STM32 Ni2EF A

441N T Keil MDK (%235 142 57 Keil MDK piVisiond # BT R 3088 F #64F STM32
TARMEL. ANTIER IR Keil MDK JF % T R47B4kf STM32 Ry IR % .
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lnmnenh-y' Sharewith v Bum  New folder i e
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B4.4.19 IBRIRE

FE 2 B A 2 F % 4 % JLA 4 17 : Keil, MDK , pVisiond , Real View, RVCT, JLINK #
RVDS, X4 AR ERH 4, A ANBXRE? HERZIEEIF WA WHOES, RE
MEBHA—T.

Keil . XAMEH R Z BN BE. Keil HLR—FAFRMETF, MXK Keil 27 I FRA
AFABREEE, H P EEER 2 BH Keil Elektronik GmbH 2 7 1 3 4 5L 55 #7 B9 Keil
Software 23 A4 K . ARBBEM Keil C51 B2 h Keil A FAHEAE K, 2005 4, Keil 24 7 #
ARM 22 &g, Keil SR ARM AT — B . EHS—REE, Keil AR HE 20 FH R
T HR MO T RIS .

MDK : 2 %% Microcontroller Develop Kit, 8 & # 8 FF £ % #F. ARM Wiy Keil 2
A B9 B B 15 T T 0 28 (L RE R % 0 0 88 5 HL) B2 A U8, MDK SRR Fh B T 80 7= 4,
{8 K AR — M I B K Keil MDK iR ARM MDK. Keil MDK i3 — &M, @& T —
FIIKEE AR, 9E Keil 24 R 349 IDE 3R 5% 1 Vision, ARM 724 7 ) 4 %28 RVCT . Flash
PEE KRR R MR AR HLAREF .

pVisiond ; B £ Keil 24 & #) IDE FR5E Vision %5 4 N ERA, AR A F i3, pVisions 2
— MR FRIEA G TGS HIRS AT S5 BT ERE, I AVR RA MK
— M EHHE WinAVR(XFF GCCAVRIR A G F KRB A LS RE MR, Rgp
BE Y Keil C51 ERETF uVision2 FFRIREE, BT 1 Visiond B H F A p Vision2 I %A RA
HMFIBMF pVision2 FRFLLMFF KA R 66 ] pVisiond #4F STM32 MFF K.

RealView: & ARM AR HRIFETRMLAF., HEFHRE T XRAM RVCT HE“R”,

RVCT: 4 %% RealView Compilation Tools, 8 % RealView %% T.B, & ARM A @&
%t H 5 ARM %5 CPU FFAM%HE T A, L E il ARM/Thumb I 4% 3§ armasm % 5 45
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armlink 4% 25630 T AL fromelf %8 B 2§ armar . C/C + + 57 JH B FF FE A T8 5 AR SR 40 AL o
IR B i AR T Keil pVisiond FFZ B E (B4R URF Keil o Visiond), {34
142 ARM 2y Al 5 ARM AbZE 28 9231 % . JU % % TR RVCT WHE e R MR L 5@y,
O BRI F AR R TR BRI B % .

RVDS: £} RealView Developer Suite, #J Real View JF& . RVDS 2 ARM 2
W T AE ARM O ESEAT R R i ) B RN R TR, METRE
SRR RSB TR R AREE R4S A (925 0F . RVDS 93+ 4338 K (H A st +
G b SR SRR R A P b B

J - Link: 2 SEGGER 2 6] Jy % #4721 ARM PAZ.E K i ih 89 JTAG {538, WAL & IAR
EWARM, ADS, Keil MDK, WinARM, RVDS % % i JF % S 85 6 /i ] - Link X474
ARM7/ARMO/Cortex J ¥ 1 905 21 3 i RDY $5 11 A 45 86 10 FF 5 R38O 88 3% 3 R 4 0
B 05 6 L PL5) FH  JRE T RUF R ARM B SR B i st RO % T L,

AR F E BN T - Link 07 5088 8EAT VR, OF FL3E 72 4003 % 0 J - Link 05 308%
BEAT STM32 R JHFRFFI IF K . RS $5.8E AT Keil pVisiond #7445 o T8 52 51 ) FF % 3
5 SRR AE T AR A 7y IR B ThBE I &L A Keil C51 JF R 2 77 (08 4 W & 7T ARt
T MifEN ARM 2 el e FAREWZ06 IDE, M5 ARM AR AR ik A K& F SRR A
. —ﬂsﬂ%i}ﬂ‘ TF RN By 22l TDE 800 F 64

© LLRRIY AT EIE A R AL IAE AT AR MR BRER 467 L B 25 VR B e S8L4T ED
B AR E R T

® G BESE R UM M L A0 hex,. bin.. lib %,

FEBLE AL LSS BE L fE Keil pVisiond FF & FRHE b 52 BLX 26 Th g,

I. REER

SR M 4 4 B A — A STMS2 /R G MO RE PSR BRI T — Link 17 2088 (45 %1
R SRR BRI 4. 4. 1 /NS 10 d B ST — A STM32 (9 T 82 , 3 37 58 /5 8 4 F AR BS4F 7 main, ¢
AN R

# include "STM32£10x_lib. h"
u32 STM32IdHigh = 0;

32 STM32IdMed = 0;

u32 STM32TdLow = 0;

void ReclInitialisation(void);
int main(void)




0 LTI R airongy LT IeI

www. dianzil6

b

}

——BERFMOALIR- 4,
RecInitialisation();

STM321dlow = * ((u32 x )OXIFFFETEB) ;

STM32IdMed = x ((u32* )OxIFFFFTEC);

STM321dHigh = » ((u32 * )OXLFEFFTE0) ;

while(1):

void RecInitialisation(void)

ErrorStatus HSEStartUpStatus;
RCC DeInit();
RCC_HSEConf ig(RCC_HSE_ON) ;
HSEStartUpStatus = RCC_WaitForHSEStartUp();
if(HSEStartUpStatus = = SUCCESS)
[
RCC_HCLKConf ig(RCC_SYSCLK Divl);
ROC_PCLK2Conf ig(RCC_HCLK Divl);
RCC_PCLK1Conf ig(RCC_HCLK_Div2);
FLASH_SetLatency(FLASH_Latency_2);
FLASH_PrefetchBuf ferCnd(FLASH_PrefetchBuffer_Enable);
RCC_PLLConf ig(RCC_PLLSource_HSE_Divl., RCC_PLLMul _9);
RCC_PLLCmd(ENABLE) ;
while(RCC_GetFlagStatus(RCC_FLAG_PLLRDY) == RESET);
RCC_SYSCLKConf ig(RCC_SYSCLKSource PLLCLK) ;
while(RCC_GetSYSCLKSource() ! = 0x08);

2. ®EFREES

A LAV & F Cul -+ SRAF . FEFF BRI 50 3% IR 2 AT LT i 8 T4

@ Fidi Project X TR 41t T i) MyFirstJob, £ 3 i 19 47 8 3% 8 ol 3 # Option for
Target* MyFirstJob " . b7 ¥ t % 5 61 (1, 40 /& 4. 4. 17 f 75,

@ FEFLH MR B L Option for Target* MyFirstJob’ i, U740 F 4 4k

@ YIH) Debug #3046 Use: Cortex M/R J - LINK/J - Trace”, # Load Appli-
cation at Startup,Run to mainO) % #1417 4. 4. 20 iz,

b) YJ 5] Utilities #%3 f , ## Use Target Driver For Flash Programming . )f: % # Cor-

tex M/RJ =~ LINK/J - Trace, 485 it Settings , 26 3 t BT 11 o 28 ot Addl #2448 452 F (5 1)
) STM32 A5 4 F 3 % .

® {li fj STM32{103x4 B STM32{103x6 Z5, %4 STM32F10X Low - density Flash

® ffifij STM32{103x8 5 STM32f103xb & 51 , sk %TMstloX Med - density Flas
® {Ii/f] STM32{103xc, STM32{103xd 3% STM32f103xe £ 51, i+ STM32F10x High —
density Flash;




A mgﬁégﬁ%ﬁﬁgg@%ﬁ%umﬁ

(Options for Target HyFirstiob®
Device | Terpet | Outoit | Ltg | User | C/Cov| Asm | Linker Debug | Untes |

€ Use Smuator Setings || & Use: [Coten /R JLINK/-Trace
I Limk Speed to Real-Tme
17 Load hoslcstion at Sistip
Inkiaizaton Fie
Restore Debug Session Setings
¥ Breskgorts Il
| Watch Windows § Pefomance Analyzer || ¥ Watch Windows
| Memary Dispiay 1% Memary Dispiay
cPUDLL Onver DL Parameter:
[SARMCH3 DLL { [saRmcMaBLL [
Dabog DL Parameter Disog DL Perameter
[PARMSTI DL [oSTHEZF 10378 [FARMSTM DL [o5TME2F 1037

oK Cancel Defauts | Hep

B 4.4.20 Debug i@ BFME

3% B &y High — density Med - density. Low ~ density 4+ $IXf B T STM32 4 F & & i iy
Kb AR Flash 815, fE# 6 FH0 R STM32{103rbt6, BT LA % % £ STM32F10x Med -
density Flash, 1 4. 4. 21 fiR.

© BREERW AL Add—~OK, Z M52 i Option for TargetMyFirstJob’ M & .

WEFEGHET FT#THRE, RAOE RS RS . EEEFEAZE (B ] - link
WEH R BT Corl + F5 A T EMG EORE . BB KR, Curl+F5 MR E
TRBEA T 5 BRRAR A T R B F HIE M5 B 3t T STM32 (4 Flash A5 E 8. #E A FR
&M Keil pVisiond ERH L& T AL, WA 4.4.22 iR,

o WK T AR, FHES A Reset (ZA) . Run (£ HiEF7) . Step (3 5 H A s A

#) . Step Over (¥4 #d B Step Out (4 Bk H 8RB0 S E4% .

o T —MLAEREA O,

o T~ ARREN,

T HE VR Reset (A1) \Run(LBIE1T) Step (H 35 3 A 5K ¥ A #) , Step Over (L5 it
B0 (Step Out (L Bl H 86 30 X LA He 169 16 A

Reset: 500 8 4  JAE AT AL 72 15 (3 B2 04 40 FF 4R 84T » B R0 A0 AR 24 F — WK B AL, T
R




. . H
www. dianzil168. ne SRFHNFRTR 1,

Gortm JLink{ 31eacs Tatget Uriver Setts
Debu | Trace Flssh Dowriond |

SRt At s e RIS

RS

Denrion it - 3 el
it e :
O RS

o
M R
R ————mE ]
Moo | it &2 O
NiETs &8 o

RS ot &
Sl 20T "
itz Torrn P
| S iocn sy st g
‘ e
ST IO oty o Crcng R 9
Ririraseindrilii S f A
Drbumamn. G W
: Gt 16
ettt BN i .
ot et B

TMPHIF 10248 ot Onch Fasn W=l

ok e e

SVCS gndon e

o Gematocsee | 0 mane

L e 0|
2 o @ s Rectnstsamtiontioio;
o [fmenc e
{] » int main(voic) -I
ok
P RecInitialisation();
2
13 Sedldlow = ((u32)FFEFTER);
Ul semataned - (2m)ouserErEc); .

Deojea [Ereginen 4
R 2




%IEJWAE@ ?%@E%%IEWVEE

Run: 4 #E (T 8L AE R MR T R S 1T

Step: ‘T S5 0E A RN TR L 1 5 4 A S — A e MO AT CFE (T S A D U T
e S A PR R (B FLEAT ) C RS .

Step Over: 4 i P47 F —&ilfial.

Step Out: 5Bk o8 A »’m&bl R BN S 4 T I £ W B2 % PR BUR
JRME i,

A T B B 5 A7 P A FE 8L Start/Stop Debug Session Ml Insert/Remove Breakpoint.
S LS TF I/ 3 PR U BRI BR T A3 B B AR BE R Curl + FS R FO. IR
0 TR U 2 53 A B T L LT T () M B B . 42 & 17 Y Run XRS5 k. g
75" Step AFRE FL0 HAEA . 2B ALk e DO i B A O Mt 2 07 9 R P RO ROR

3. BiNER

SR - F %R R B R JH . 0 J 46 R JF DU O 4T < A Sh B it STM321dHigh,
STM321dMed ,STM321dLow 895 X ; B 5 #JH Reclnitialisation O s #0 STM32 ty b} #0347

FC 5 5 SR 05 1211 STM32 %A f 67 i) P i dik Yy OxIFFFF7E8 Ox1IFFFF7EC.OxIFFFF7FO ffy
Bl AR BB TE AR AN SRR R SESE bR S M BT AR B B STMB2 A BT 1 A 6 &
ERME— G B RIES (ID) , & - STM32 f48 A7 55 JABATf — A E R 5 49 STMB2 284 R
TR T 5 3 b 000 I 4 7 S0 B O B DM Lk B RO

W B S A AR B AR P while (1) " — A BT TE 4T 48 F FO BB W42 R B D
HEF FS AT siaft . OB BIFARE/N X F 72 MHz E 59 STM32 3 i3, 46 9% fy i ] 1L
FILAS s A AR 0T LA FURR I 54 1 BRI 4T W 4. 4. 23 TR .

@ W 5 TR ATV A PR RS ARE TR R L, K2 1 s ZJ5 % it
(L2 AE SRR TP B . RN 7 0k 22 (P e (U A 7 A AR (B RO A b o 5 2 b ik R A
pVisiond ) Watch 61 1 B AER B U0 F 3k # View— Watch Windows—Watch 1 / Watch 2
SO I 22 B B R Y BE Wanch 15 Watch 2 B 11, BAJS 6 JH G456 i 480 58 75 7 A9 25 Bt
JEHE R B0 BT A B B AT (. A 3 B M N IE Watch 180S0
Pl 4.4, 24 TR,

1% Watch 81 Lot @ o8 7 3 A8 Bt 69 {1, 3 4 . Stm321dHigh = 0x87203743,
Stm32[dMed=0x51508248 . Stm321dLow = 0x066 BFF52.,

@ AE ik AT A STM32 38 (4 77 665 (6] 1t (18 & Flash 53 68 & RAM %)
BV is 0 77 fif 735 ) B % At 2 0T LA B9, BRAE R AN T : ik # View —~ Memory Windows—
Memory 1/ Memory 2/Memory 3/Memory 4 3250351 , it B 4 4% % 4% tt 80 Memory B 1. 7E
Memory $7 1|V A BT B9 7 A4 47 i Bk Bt 4 BEA OxIFFFE7ES. 1E BT T £ 0x R EEH
) T ol 428 FS Memory BT 1189 A 38 %2 kA% W8] 4. 4. 25 TR,




o LRI R aironsy LT eI

WWW. dianzi 16 — —BERFBOFLIR- 4,

sont
Bie £at Yiew Pojct Fmh Debug Pesphems Took SVCS Window He
Sdd P9 - # i

r & £
QG;MJVJ‘Q'I'J'I

"8 maine
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3
@ | vold RecInitialisation(void);
®

0 int main(voic)

10

" RecInitialisation();

2

13 Ste3dIdlow = *((u32*)OxIFFFFTER);
1 Sta3dIdMed = *((u32%)OXIFFFFTEC);
15 Stm32ldHigh = *((u32%)0xIFFFFTFE);

1
| e
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19

2

20 void RecInitialisation(vold)
i

B ErcorStatus HSEStartUpStatus;
«
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23 forary 09 int main(void)
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RecInitialisation();

Stn32TdLow = *((u32*)0x1FFFFTER);
\ iteript Stmd2IdMed = *((u32*)OXIFFFETEC);
L Gt Stn32IdHigh = *((u32*)OxIFEFETFE);
+ Bmanc while(1);

RecInitialisation(void)
ErrorStatus HSEStartUpStatus;

RCC_Delnit();
RCC_HSEConfig(RCC_HSE_ON) ;
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Reclnitialisation(void);
® int matn(votd)

Reclnitialisation();

Stat2ldiow = *((432°)
Stajldhed - *((u32)ox]
Stasaldnign - *((u324)0x1

nile();

2 void RecInttialisation(void)

ErrorStatus HSEStartUpStatus;
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ASLE Y H A FEER K T T It STM32 49 GPIO 14T Y B84k . #R4EAI 5. 11 FF
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5.1.3 M@EHF®B8
AW BB 5. 1.1 FTR , LEDO A1 LED] N
SPRUE A — A 1 kO B o B B STM2 f RO TR —aNe

GPIOA. 2 #1 GPIO. 3 |, 5 —¥i# GND,

5.1.4 EERt

RS R AR R, B BT
© & RCC #fFa841, /] PLL #iit 72 MHz i 45 %,
@ BLE GPIOA. 2 #1 GPIOA. 3 M ## 4 i , S K BISEH% % 50 MHz,
@ i@ 7E GPIOA. 2 #1 GPIOA. 3 Ly t # - 403E LED, & 2 4 t /i s S )48 K LED,
TEXAHAFENNES. 1.1 55,

®S5.1.1 GPIO XK T2 AN

XN
GPIOA 3 ———P—1:GND

STM32F103 1KQ 1pp

B5.1.1 GPIOXREHRZM

pSiE AELM W

cortexm3_macro. s
boot X #H o STM32 Wi gh i

stm32{10x_vector. s

stm32f10x_rec. ¢

RCC #l Flash ¥4 8 Sl () /2 BB R

stm32f10x_flash. ¢
library SCfH41

stm32f10x_gpio. ¢ GPIO Wi 12 B R

stm32{10x_lib. ¢ A0 8 AT P
interrupt XM | stm32010x_it. ¢ STM32 ik W 45 7 B
st X4 [ main. « ]
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5.1.5 EEES

KKK XX KKK K R KR XK KX KK XK R

. Xtk , main.c
* fEHE ; Losingamong
* it © 08/08/2008

v OXEEHE - EE%
B T
S H5.1.2 GPIOXR
4 include "stn32£10x_ o3

/o BRI OR R
I HEXBER
#define Delay(n)  while((n) -
/% AR SCRER
/% HE AR
/% AR SCREOS I
void RCC_Conf iguration(void) ;
void GPIO_Configuration(void) ;

T,

. HH : nain T Kk
» W R + main ¥ « BRI L E
* WABN Lk

T
int main(void)
(

vu32 n=2000000; /n EXERS B /
RCC_Configuration(); /x RERGER D« /
GPI0_Configuration() ; /% B H GPIO WLl % /

/% GPIOR.2 , GPIOA.3 i Hi B i SF « /
GPIO SetBits(GPIOA , GPIO_Pin 2);
GPIO SetBits(GPIOA , GPIO Pin 3);
Delay(n);

/% GPIOA.2 , GPIOA.3 M tH ¥ =/
GPIO ResetBits(GPIOA , GPIO_Pin 2);
GPIO_ResetBits(GPIOA , GPIO_Pin 3);
while(1);

i

R KR KKK KR KKK KX XN K KKK KKK R XK XK KN KKK KKK XX KX KKK KRR XXX X K

* WA + RCC_Configuration  BEER X
- REME O REREEBHNE . EEM %
* MABH %

R I,
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void RCC_Configuration(void)
{

ErrorStatus HSEStartUpStatus; /% 58 A % K128 Bk HSEStartUpStatus x /
RCC_DelInit(); S ARG EEE «/

ROC_HSEConf ig(RCC_HSE_ON) ; /% FFJ BSE * /

HSEStartUpStatus = RCC_WaitForHSEStartUp() ; /o« %5y BSE BRIFBE +/

/% FU HSE R R E R RUBA SFOME */
if (HSEStartUpStatus = = SUCCESS)
{

RCC_HCLKConf ig(RCC_SYSCLK_Divl) ; / % & HCLK(RHB) if I % SYSCLK 1 4398 * /
RCC_PCLK2Conf ig(RCC_HCLK_Divl); / % ##F PCLK2 At b 6y HCLK(AHB)1 4348 * /
RCC_PCLK1Config(RCC_HCLK_Div2); / * 4% PCLK1 IHh iy HCLK(AHB)2 4345 = /
FLASH_SetLatency(FLASH_Latency_2); /% % & Flash SEN IR 2 % /

FLASH_| Crd(FLASH_} Enable); /x {{ifif Flash fURESHF »/

/ % ¥ PLL B 4§ B HSE 1 4348, 558080k 9.0 PLL =8 MHz X 9= 72 MHz x /
RCC_PLLConf ig(RCC_PLLSource_HSE_Divl, RCC_PLLMul_9);
RCC_PLLCmd(ENABLE) ; / % {# fif PLL » /
while(RCC_GetFlagStatus(RCC_FLAG_PLLRDY) = = RESET); / » % PLL i i « /
RCC_SYSCLKConf ig(RCC_SYSCLKSource_PLLCLK) ; / % ¥ SYSCLK fif 4 98 Jy PLL * /
while(RCC_GetSYSCLKSource() !=0x08); /% % PLL 1Ky SYSCLK I i  /
}

RCC_APB2Per iphClockCnd(RCC_APB2Periph GPIOA,ENABLE); / x T JF APB2 {44k I f) GPIOA if 4  /

'

KRR KX KKK K KKK KX KK KKK KKK KKK KKK KKK KA AAK KRR KRR K KRR AR R AR R X A

* RMH : GPIO_Configuration x HIBGER L E
* HEEA i E 4 GPIO ¥ I * R L E
* MASM : &

ERKR R KRR R R R KKK KKK KRR KKK KKK KRR KR XXX XXX R KK E AR R R R R KRN
void GPIO_Conf iguration(void)
{
GPIO_InitTypeDef GPIO_InitStructure;
/» ' GPIOA.2 1 GPIOA. 3 Jy it b ! . B K BHAS SR Ny 50 Mz  /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_2 | GPIO_Pin_3;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_50MHz;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_Out_PP;
GPIO_Init(GPIOA , &GPIO_InitStructure):
}

5.1.6 FREEmNM

O ACE RCC Z A7, B S 7 A RCC_DelnitO B $(E £ RCC 8 8 , 75 W W] i 2 76 ¥ ik i
B B BN A B 6990 A 4k )

@ APBI SR HE I 36 MHz, i % vE & RCC_PCLKI1ConfigO) i3 FF {5 B S .
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5.1.7 {ERBIMNERE—L

(1) B RCC_Delnit(MFK 5.1.2)
#£5.1.2 &% RCC_Delnit i)

wAs | ® 5 ETD] e
E3.€4 1 RCC_Delnit 1€ RCC_Delnit
[3.989 T void 'C_Delnit(void) IR x
WiERE | WAERCCHEB RN | Kokl | %
wAsH | x wER | %
whem | x

.
RCC DelnitO; /= #4hik RCC A7 Wik HMINE » /
(2) B RCC_HSEConfig( N&K 5.1.3)
#5.1.3 &Y RCC_HSEConfig i B

I K 5 ]
J RCC_HSEConfig R RCC_HSEConfig
‘ void ROC_HSEConfig(u32 RCC_HSE) B x — W\
BRI 5 i CHSE) P AR HSE B AH R & PLL AT
RCC_HSE, HSE 937k % R 0T 4E R M B PFR
wumRn | % e
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lRC(LHSE OFF | HSE fiR% ‘l RCC_HSE_ON | HSE #hii {t i H RCC_HSE Bypass | HSE § 5 # 5h ¥ 0 # 35 B |
il
RCC_HSEConfig(RCC_HSE ON) ; [« {HRE HSE * /.
(3) B¥ RCC_WaitForHSEStartUp( L& 5.1.5)
#5.1.5 & RCC_WaitForHSEStartUp it B
mA% f 5 WHE £ 5
Lﬁuz orHSEStartUp. REA RCC_WaitForHSEStartUp
i ErrorStatus RCC _ WaitForHSEStar- ErrorStatus # % {ff. SUCCESS; HSE
B UpCvoid) EE R E H B4 ERROR, HSE ft 18
e | T UISE RS R 20 B 0 231 ol
HSE B R BT AT TRt | Sedesbit %
ALK % BN | K
LRSS x
-

ErrorStatus HSEStartUpStatus;
RCC_HSEConf ig(RCC_HSE_ON); / » {fifit HSE x /
/% S HSE RASESEIT B« /
HSEStartUpStatus = RCC_WaitForHSEStartUp() ;

if(HSEStartUpStatus = = SUCCESS)
{/« EiREE, B PLL MRGEM S «/ )
else

(/ BSERARKW «/ )
(4) B¥ RCC_HCLKConfig( % 5.1.6)

#5.1.6 & RCC_HCLKConfig 8§
WA% | [E] ECC ® 8
wHH RCC_HCLKConig HYH | Ree HELKConfig
AR void RCC_HCLKConfig(u32 RCC_HCLK) | #it &% l x
LIRS @ AHB 6 (HCLK) 3B @ i x
RCC_HCLK 2 X HCLK. % 3 ) B
NASE _H X HCLK. %0 b f R | SEMARAE * )\
Sl (SYSCLK) R x
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AHB R = R 481 b
AHB BB — R b0 /2
AHB i 8 — R G B0/ 4
AHDB R 8 6 /8
RCC_SYSCLK Divl6 | A8 — R 4RI 8 /16

#:

RCC_HCLKConf ig(RCC_SYSCLK_Div1); / *
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&———— STM32 Ef3Li. -5

RCC_HCLK &%
SYSCLK_Divl
RCC_SYSCLK_Div2

RCC_HCLK &% ‘
SCLK_Divé4

CES
AHBR S FSHH/61 |
AHB BB = R 5B /128
AHB i g = R BEM b /256
AHE 86 = 5 564 61 /512

RC

SCLK_Divi28
SYSCLK_Div256
SYSCLK_Div512

RCC_SYSCLK Divé

BRI AHB 3513 SR 6 B R GERT 6 1 JHHD)  /
(5) B¥ RCC_PCLKI1Config( M 5. 1.8)
% 5.1.8 & RCC_PCLKIConfig i% B3

APBI it $ = HCLK

HH#H R 5 TH#H it %
AN RCC_PCLKIConfig WBH RCC_PCLK]Config
ABRIE void RCC_PCLK1Config(u32 RCC_PCLK1) LLESS x
W BB APB B} 6 (PCLK1) B %

RCC_PCLK1: 5 X PCLK1, SR B (1 AHB || SER %4 x
A
wAB B4 CHCLK) B R *
S ¥k :RCC_PCLK1 5 I APB I b3, L% 5. 1.9,
#®5.1.9 $8 RCC_PCLK1 X
RCC_PCLKI S8 W RCC_PCLKI 8% | S
RCC_HCLK_Divl

RCC_HCLK_Divg

| APBI Bt#h=HCLK/8

APBI B = HCLK /2

RCC_HCLK_Divls

| A1 st = nicL/1s

RCC_HCLK_Divz
RCC_HCLK_Div4

APBI it b= HCLK/4

.
RCC_PCLK1Conf ig(RCC_HCLK Div2); / »
(6) B RCC_PCLK2Config( R 5. 1. 10)

18 ¥ PCLK1 Yy HCLK 2 4145 x /

#5.1.10 & RCC_PCLK2Config it B
HH % it 5 A% [
123 RCC_PCLK2Config BHEK x
’ void RCC_PCLK2Config(u32 RCC_PCLK2) B [l X
G A5 AP B 81 (PCLK2) wemt | x|
BABY RCC PCLKZ: it X PCLKZ. W01 AHEBACICLIO | Mm%
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S84tk : RCC_PCLKZ, Exﬁﬁ APB i g%, RF# 5. 1. 11,
#5.1.11  $¥ RCC_PCLK2Z B

CLK2 53

RCC_PCLK2 3% L
RCC_HCLK_Divl APBI B § = HCLK

RCC_HCLK_Div2 APBI 8 i = HCLK/2 RCC_HCLK_Divl§ APBI it = HCLK/16
RCC_HCLK Div4 APBI i # = HCLK /4

.
RCC_PCLK2Conf ig(RCC_HCLK Divl); / » & PCLK2 Jy HCLK 1 5}41 x /
(7) R FLASH_SetLatency( % 5.1.12)

#5.1.12 &M FLASH SetLatency $:H

HiH# 5 TH % i® 5
BB H FLASH_SetLatency LEESS % -
RN void FLASH_SetLatency(u32 FLASH_Latency) i %
it ik W R T [wan x
HABK FLASH_Latency: HIXK i # Flash 776 2% i€ 61 63 b J2] 4 80 HEMRY | £

Z¥Hik . FLASH Latency, 5 X Flash f6f F} , W% 5.1.13,
#5.1.13  $¥# FLASH Latency & X

FLASH Latency [ f 3 | FLASH Latency | & || FLASH Lowency | 8 & |
FLASH Latency 0[ 0 M6 M | FLASH Lavency 1| 1 AWM | FLASH Latency 2] 2 M50 HM |

.
FLASH_Setlatency(FLASH Latency 2); / x ¥t M Flash ZERTHS (@4 2 1M * /
(8) BB% FLASH_PrefetchBufferCmd( 03 5. 1. 14)

#S5.1.14 & FLASH_PrefetchBufferCmd 5 B

g | ] T4 K
P | FLASH_PreferchBufferCmd BiHEK x
WS | void FLASHL md(u32 FLASH_ g 7
WIEHE | Sk B BRI ErE
BABK | FLASH LA Flash HUK A [ wwman |1

ZWdiii£ - FLASH_PreferchBuffer, i X BURHS BA7 (6 AER B . W% 5. 1. 15,
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WWW. dlan2116§ o———STM32 BiisRH- 5,

%5.1.15  $ ¥ FLASH PrefetchBuffer 5 X
cuchBuffer 5% | T FLASH_PrefetchBuffer £3( [
cfetchBuffer_Enable 1 BiRIGE A | FLASH_PrefetchBuffer_Disable Eimﬁﬂ#kts

FLASH | ferCnd(FLASH_| -_Enable); /% {#ifif Flash BUHUEFF « /
(9) ¥ RCC_PLLConfig( R 5.1.16)
#&5.1.16 & RCC_PLLConfig i B8

Lk it 8 WH% 5
R RCC_PLLConfig WASH2 | RCC_PLLMul:PLL i %
. void RCC_PLLConfig (u32 RCC_PLLSource, | Wit 8% | %
i u32 RCC_PLLMub amm *
g 8 PLL R8I R AR B SR F M *x
WASH RCC_PLLSource: PLL ff) # A 85 3 BMAMEE | K

£ (iR : RCC_PLLSource, 5 X PLL B4, W% 5.1. 17,
#5.1.17 $% RCC_PLLSource X

RCC_PLLSource £# i #
RCC_PLLSource_HSI_Divz PLL 8% AR § = HST i B35 K BR L 2
R L1Source_HSE_Divl PLL #4 AR # = HSE it 6 5%
RCC_PLLSource_HSE. Div2 PLL AR = HSERBHOKERLL 2

S YHiA :RCC_PLLMul, & X PLL 53180, W% 5. 1. 18 i B BAKFF, f PLL %
it H R AR M i 72 MH2)
#5.1.18  $% RCC_PLLMul X

RCC_PLLMul 5% w % RCC_PLLMul B% Wk
RCC_PLLMul 2 PLL AN 8 X2 LLMul_10 PLLGAB 8 X 10
RCC_PLLMul 3 PLL i AR & X3 RCC_PLLMul_11 PLL § ABT 8% 11
RCC_PLLMul ¢ PLL 8 AR X4 | PLL s Anto X 12
RCC_PLLMul_5 PLL 5 AR 8 X5 ) PLLBARB X1 |

PLL 6 AR X6 PLL 8 ARFH X 14
B PLLGAREX15 |
PLL % AR & X8 RCC_PLLMul_16 PLL $1 ABf$5 X 16

PLL $§ AR gb X 9




7 TR SR il bR 8 1 TR g i
] e U LA

B

/% EFF HSE(8 MHz)Jy PLL B4 3.9 598, FRAE) 72 wHz Mk » /
RCC_PLLConfig(RCC_PLLSource HSE_Divl, RCC_PLLMul_9)

(10) & RCC_PLLCmd( .5 5. 1. 19)
#5.1.19 &% RCC PLLCmd i% 53

"B ELTI| B
‘}Tzccjucm T wHER | %
void R Cmd(FunctionalState NewState) R x
WEHE | OERA KRR PLL R PLL BUHT 5 50 61, I
NewState:PLL 8 B4R &, X 18 $CT BUR - kA AEREHEE
WABH ENABLE 5 #% DISABLE WHEMER | &
B :
RCC_PLLCnd(ENABLE) ; /% flifig BLL %/

(11) ¥ RCC_SYSCLKConfig( L% 5. 1. 20)
#5.1.20 & RCC_SYSCLKConfig R

RS ® 5 E:E4 ff 8

A4 }FC,SYSCLKCenhg LS 4 Zﬂi
| wromw | voia RCC_SYSCLKConfig(u32 RCC_SYSCLKSource) || &Rl %
R E2 2 X
WMABH urce: JH 1 5 GER 6 1 61 ] B R x

ZHiA :RCC_SYSCLK Source, 5 S AJ 7k ) R G5 b, L% 5.1, 21,
#5.1.21 $¥ RCC_SYSCLKSource 2 X

RCC_SYSCLKSource £¥( ok

RCC_SYSCLKSource_HSI HFR HSIAE N R 4ot o
SYSCLKSource HSE B #E HSE f: % R iRt b
RCC_SYSCLKSource PLLCLK o PLL AR R S 5

i :
RCC_SYSCLKConf ig(RCC_SYSCLKSource PLLCLK); / % ##% PLL % R4 40 x /
(12) &¥ RCC_GetSYSCLKSource( L3 5. 1. 22)
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#5.1.22 &M RCC_GetSYSCLKSource it B

HE 4 I mas | %
129 RCC_GetSYSCLKSource 1 T SR b O 6 . 0x00: HSTHE
AT u8 RCC_GetSYSCLKSource( void) B B & 4 Bt 5 0x04 : HSE fE 4 R % it
B | GRS S E #8008 PLL A Rt
wAsH | X
e

il :

if (RCC_GetSYSCLKSource() /% BSE REBNAT REMt e « /

/% Jw/)

else (/x & x/}

(13) ¥ RCC_APB2PeriphClockCmd( 3% 5. 1. 23)

#5.1.23 &% RCC_APB2PeriphClockCmd % B

WH % i 9 WH% ~ ®* 5

329 RCC_APB2PeriphClockCmd wASE? NewState: QSR i 8 9 B R 5. 3
void RCC_ APB2PeriphClockCmd ( u32 A5 BT LU ENABLE 5 # DISABLE
o BUR B RCC _ APB2Pcriph, FunctionalState || 5% x |
NewState) BRI *x

Rl BT S fE APB2 SR BT 61 SR x
BABY RCC_APB2Periph: APB2 $h & i 4 HWAMRSE | K

S %458 : RCC_APB2Periph, & X APB2

Shurm e, L 5.1, 24,

#£5.1.24 $# RCC_APB2Periph B X

RCC_AHB2Periph £ ¥ EL 3 RCC_AHB2Periph % # 3k
RCC_APB2Periph_AFIO TIRER I 1/0 it gh RCC_APB2Periph_ADC1 ADCI it it
RCC_APB2Periph_GPIOA GPIOA B4 RCC_APB2Periph_ADC2 ADC2 R
RCC_APB2Periph_GPIOB GPIOB Bt 4 RCC_APB2Periph_TIM1 TIMI it 4

PBZPeriph_GPIOC GPIOC #i# RCC_APB2Periph SPI1 SPI1 it $i
PB2Periph_GPIOD I GPIOD B # RCC_APB2Periph_USART1 l USARTI i ¢
RCC_APB2Periph_GPIOE [ GPIOE #f ¢ RCC_APB2Periph_ALL J 2 APB2 5h it b

LB
/% {TFF GPIOA,GPIOB F1 SPIL fjff b » /

ﬁf%%ﬁ;ﬁzjiﬁrJﬁiﬁiz
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RCCihPBZPeriphClcckad(RCCJLPEZPenph_GPIOA | RCC_APB2Periph_GPIOB |
RCC_APB2Periph_SPT1, ENABLE);

(14) R¥ GPIO_Init( L% 5. 1.25)

#5.1.25 && GPIO_Init 8
WH 4 ft 5 WiH%& it 8
123 GPIO_Init GPIO_InitStruct: #§ 16 £5#) GP1O_Init-
- void GPIO_Init(GPIO_TypeDef x GPIOx. || A S % 2 TypeDef 4 . 1 & T 4Hi% GPIO
RER GPIO_nitTypeDef * GPIO_InitStruct) REEE
o R GPIO IniSruct PN ERD) | BIEK | &
3 b3
e #ifsh g GPIOx & el *
GPIOx:x /LR A B.C.D ®# E Stk i x
BABKI o #ER | ok
i GPIO ETES S *

GPIO_InitTypeDef & X F stm32{10x_gpio. h {4 :
typedef struct

4

u16 GPIO_Pin;
GPIOSpeed TypeDef GPIO_Speed;
GPIOMode_TypeDef GPIO_Mode;

} GPIO_InitTypeDef;

© GPIO_Pin, & X f§## # # 49 GPIO 51, 1% 5. 1. 26,

#5.1.26 $& GPIO_Pin EX

GPIO_Pin 88 | ELE 3 GP1O_Pin 88 I HoO® GPIO_Pin 8% LI
GPIO_Pin None | E3I#8#F | GPIO_Pin 5 w31 5 GPIO Pin_11 #ebie 1
GPIO_Pin_0 L) GPIO_Pin_6 &SI 6 GPIO_Pin_12 G 12
GPIO_Pin_1 R GPIO_Pin_7 P37 GPIO_Pin 13 eI 13
GPIO_Pin 2 L] GPIO _Pin 8 518 8 GPIO_Pin_14 AR 14
GPIO_Pin_3 el 3 GPIO_Pin_9 EHFIH 9 GPIO_Pin_ #5815
GPIO_Pin_4 P 5IH 4 GPIO_Pin_10 IR 10 GPIO_Pin_All s el

GPIO_Speed, 5 X GPIO I 5 4 4 %, W% 5. 1. 27,

#5.1.27

$ 8 GPIO Speed X

GPIO_Speed 5%

o

GPIO_Speed 2MHz
GPIO_Speed_10MHz

S 54 4 2 MH

R 3 10 MHZ

GPIO_Speed_SOMHz

R I 50 MH,
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@ (;P](),Mode,iﬁgiz;r}:%lwm LR, W% 5. 1. 28,
%£5.1.28 $¥ GPIO_Mode E X

GPIO_Speed 8% LIS GPIO_Speed £¥ LR
GPIO_Mode_AIN BUUBA GPIO_Mode_Out_OD Tt
GPIO_Mode_IN_FLOATING HERA GPIO_Mode_Out_PP W
GPIO_Mode_IPD THEBA GPIO_Mode_AF_OD B FF W
GPIO_Mode_IPU LA GPIO_Mode_AF_PP pE s

i -

/= W& GPIOR BT 47 f) 1/0 Ry i A « /
GPIO_InitTypeDef GPIO_InitStructure;
GPIO_InitStructure. GPIO_Pin = GPIO_Pin All;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_10MHz;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode IN FLOATING;
GPIO_Init(GPIOA, &GPIO_InitStructure);

(15) B¥ GPIO_SetBits( % 5. 1. 29)
#*5.1.29 & GPIO_SetBits $E A

o5 TH % R 5
GPIO_SetBits & Pin: #§ i, )
_SetBit: BASK? GPIO_Pin: FFBUR B 11, %8 Rl LUR
void GPIO _ SetBits ( GPIO _ Ty~ GPIO_Pin_x(x Af LA 0~ 15){E A&
peDef » GPIOx. ul6 GPIO_Pin) LEESS x
Tt i B0 05 0 GPIO 38 1 6 R i £
GPIOX:x o[ AR A.B.C.D
SABH Ox:x AT LUR AB.C.D s # || skl *
E. ik # GPIO BMNAK | X
Bl

GPIO_SetBits(GPIOA, GPIO_Pin 10 | GPIO Pin_15); /x P {if GPIOA.10 | GPIOA.15 + /
(16) R GPIO_ResetBits( L% 5. 1. 30)
#5.1.30  HAM GPIO_ResetBits i B

HWH % it 5 W% g
AR GPIO_ResctBits BABE 2 GPIO_Pin: 8 8 (935 H i %5 ¥l LUR
[ void GPIO_ ResetBits (GPIO_ Ty- GPIO_Pin_x(x o] LU 0~15) (RAE B &
peDef « GPIOx. ul6 GPIO_Pin) || il &% *x
Hfiethg R MR {3 A& I *x
GPIOx, x B
SABN Ox:x W[ LU ALB.C.D 8 || Skt *
E K3 # GPIO [wmmmn_ | x
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R T LT R bl ronsy 7

i
GPIO_ResetBits (GPIOA, GPIO_Pin_10 | GPIO_Pin_15); /% §# Bf GPIOA.10 F1 GPIOA.15 * /
5.1.8 SCRER

TRETHFZE T FTRE SR EXHRMGEEE BT Cul +Fs AR, #A
SEHEIR T FS SEAT AT AEBIFAS LED £E 558 — /MBS 40 K A A R PP UM i3«

5.1.9 N &

A9 A AR A S 0 B PRk STM32 9 GPIO 8 4EJ5 ik 4 M 7 BE 15 FL 2K 4K 14 i
PO BVE SRR AT VR RO R P B LA R A B 60 B e B o S RO A L
A B A ME— i E R RE RN AR T A, RR T 9 AR BE SR TR GPIO (B fEIf R .

5.2 EAITAB R SysTick E0T83

5.2.1 H#f &R

SysTick, BB AN RE MBI, SysTick F1 STM32 i 2 i 28 3 3 47 40 4R 9 Bk
%, SysTick J§ F ARM Cortex - M3 FE#—A~“W ", i A% TF ARM Cortex - M3 Jy
AR B 204 SysTick. W48 STM32 t R4} .

Hit-4 ARM Cortex ~ M3 A% B /D £ XA — A5 i 2%, I78 A ARM 48 H] 83 Cortex
M3 W SR . AT ARM Cortex — M3 P48 7 S B RT F 4E X A A SRR I L 46 10 JE T S
S P o SRR EAE T B AT SR — 18] DUEEIF R A SR R 4R 5 (0 S AT 55 57 PR L 3
TR RO A BT B S AR T LA L 4 T 4 0 B e (EUR BB R R AT
SEE” KAE AT RO EAT S R F MR MBRE T E AT S R KR AT R — AR
B YA DU B S A S AT 45 T R RO AR B, A A pee T LY
S B4 R (RTOS) . % RTOS LLIFAT BB M Rb BAT 55, 80— 1 55 6 13 B 3F R 2 e
EEHADRLE, BT ARM A AZEHT ARM Cortex - M3 P8 (9165 , 0% 1 B) T FH 72 77 g
KHT RTOS Heiskit [ C AR AT . X4 SysTick 7609 S BB T 7 . 4L B4 T g1t
BT RTOS MAE 55 V8 HE S BE— M S5 2 I 0Bk

AL IS G B K BRI - B GO O 85 5 S VR R LE AR L Lhdm STMB2 A %3k 8
AEREAE AT # SysTick W7 BRAETF A %TF ARM Cortex — M3 Py 4% 9 S i 1 2%
ARy SysTick S 0H 38, 7 (8 T RF RSB MBM . 6 RTOS 9% — T T AR 2
B BT IF RN QB ATEE 6 & SysTick B T 5EM/D T B 1 BYHEE .

ARM Cortex - M3 # SysTick & i 8§ 2 AR L5 I 5. 2.1 BF7R , ph ML 7T 1% SysTick 5
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I ER A9 T AR AR
5. 2.1 i 2447 A SysTick M4l
S OSBRI B BB A3 9 R G
Sk SysTick i #h, S8 /7 6] iy LAEF 45
B2 SysTick I 4 M %7 77 #% (SysTick
Calibration Register) Systick T % 77 2%
(SysTick Reload Register) ., Systick 4 §if
0% 47 9% (SysTick Current Register)
Systick $1i % 47 #% (SysTick Control Reg-
ister) . AR R AR AR VKW Sy-
sTick 8 L& 2747 28 & CPU @t FAA 4ME
SAERAFBUM o T B R IR 24
THRES " R YT SysTick J&— 47 24
L B T B R B 5.2.1 SysTick ERfSE ALY
SysTick &M TAEMWE? [AIFEILIE 5. 2. 1.8 % SysTick M IR 43 11 K4 i 4 3K 5,
SRJF N TR 25 A7 250 TR AR D A T S AT 48 R AE N A R B T AT — 8. T Y
SysTick & 4 T ¥ i I AFHF 1 BOR AT AL 6 7EW R 58 AR AE N F A& SysTick %t th
7 I HEAT — R B AR,
S ARSI BRI IR T AR T A AN B 4 60 45 4 8 T LUK 7 R BL 3 AR 60 T
BES TR B T4 0 07 35 T W F T S 2l S e o e — A 7 B (1B AR 20 At
I} T VRS J1 K SR ) B s

5.2.2 SUENRITAIEH RS

ARATHEHEATIN SR B 6 STM32 S5 2589 Sy-
sTick 5 I 88 7= A2 1 BE J7 1 s 1ok T ] 6, JF: 14 1 i) G R
LED AT #ANBECE LB LF 5 FF — 4 STM32 i bl 28 STM32F103x
B /NRGE AR BT N 5. 2.2 R, m T L TN

5.2.3 BERigit W

AATRT BT 1A T LR S B

@ B RCC FA7 R4 A PLL A4 R G606, O 4t 72 ML, i i
@ 4TJF GPIOA i, 8 GPIOA. 4 5| iy e 5463 1t 0y .

© BC i SysTick, WL it 8 SR ) 7 400 6 W5 4 o 3K 30 1

@ B SysTick, 5 ABIHSEAE 8 SysTick P/ 1 s B il 1 ,

EEHEFE KD
V2
BqA

4ftgE K

B
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ﬁﬁﬂ?:ﬁ?ﬁf&&ﬁ& PLL iﬁ‘ﬁ% 72 MHz fFy STM32 ﬁ&ﬁ'ﬁl%&ﬂ‘]iﬂﬁ‘i‘ IFEHI 8 ﬂiﬁ
(72 MHz/8=9 MH2)JE fit 3k SysTick BYIRBI 5. X HE AT LIITHEH SysTick BB £4 % «
fsrae=72 MHz/8=9 MHz
BRI o F— 45 BT LA 1 SysTick & 3 #E1T — W Wh— 1 507 BT 7 i 18y <
Tstvee =1/ fsran
W41 s BT oW~ B
N=1/Tsme=9 000 000
KRR E SysTick 7€ 9 MHz B SR IR SN T4 1 s i 160 ] I ) B
TR B % 5. 2. 1.
#5.2.1 Systick ERf BXWITRAEM

XHAH Bzt XA

cortexm3_macro. s
boot 41 STM32 3 3 SO« B 45 97 R0 R 51 B AT

stm32f10x_vector. s

Stm32f10x_rec. ¢

T2 # RCC ) Jie )2 o6 30
stm32{10x_flash. ¢

stm32f10x_gpio. ¢ AE GPIO M2 R
library 341
X85 HE AT SR P AE 6 AT T A 2 T8 46 SR MY STM32 T8 e
stm32f10x_lib.
#B LA SR R HY
stm32f10x_systick, ¢ | SysTick 5iitf 8 #9520 iR
interrupt XA | stm32f10x_it. ¢ STM32 ffy i B 55 B2 IF
sre PR main. ¢ PR

5.2.4 EEFEES

KRR KK KRR KR XK KRR KRR X KRR KKK KKK KK KK KX N KX KKK KK XK KRRk

.~ XEE : main.c
. HEH : Losinganong
* ffE] : 08/08/2008

* SRR - ERM
KKK KKK XX KKK KKK K KK XX XK KK KRR KK XX KX KKK KRN X RR KK KK KN
[0 I mmmm e m oL ./
# include "stn32£10x_Lib. h'
[ ARXFXRET  --
/* HEXBEE --
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. . STM32 Ef3L8— 5
www. dianzil6 &
/% BEXERECE s/
/e HE AR
/v HE SRS -
void RCC_Conf iguration(void) ;
void GPIO_Configuration(void) ;

void Systick_Configuration(void);
void Delay_Second(void) ;

R T T
x WS : main * HihagR X

* BB + main o 4 * RI{A i

 HABH K

R L R R T P ———

int main(void)

{
RCC_Configuration() ; /x BERGH G« /
GPIO_Configuration(); /* BE GRPIO¥WH %/
Systick Configuration(); /% UL SyTtick EHTFE /
while(1)

{
GPTO_WriteBit(GPIOA, GPTO Pin_4,
(BitAction)(1 - GPIO_ReadOutputDataBit(GPIOA, GPIO Pin 4))
)i/ % B¥% GPIOA. 4 ¥ x /
Delay_Second() ; Jx FEEF1s %/

H
i
N N T,
B 123 + RCC_Configuration * HHGER X
* WA o BRGSO N Eh * SRR B
» WABH X
R L LTy T
void RCC_Conf iguration(void)
{

{/ x A5 AFS Y RCC_Configuration s B Py A FRAHUTS, MR A B A1 % /)

/% {TIF APB2 4% b iy GPIOA Bféh x /

RCC_APB2PeriphClockCnd(RCC_APB2Periph GPIOA , ENABLE) ;
)
T T T T T T
* ¥4 : GPIO_Configuration * BMEER X
* EEUNE . WEA GPIOM NI * R [ x
* BWABH Xk
e
void GPIO_Configuration(void)

/% 52 3 GPIO WA k45 # 4k GPIO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
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/% & GPIOA.4 ﬁ;&mmu .ﬁklﬁ?ﬁiﬁ 50 MHz % /
GPIO_InitStructure. GPIO_Pin=GPIO_Pin 4;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_SOMHz;
GPIO_InitStructure. GPIO_Node = GPIO Mode Out PP;
GPIO_Init(GPTOA, SGPIO_InitStructure);
i
X KK KK KRR XX KKK KK KRR KK X KK KK KRR XK KKK KK KKK KX KKK XX K X
 EME . Systick_Configuration * HMER X
* RENE : BB Systick Z 2% EERMER 1 s * R EE &
* WMASK i B
XX KK KKK KKK X XK KN KKK KRR XK XK X KK K KK R KKK XX KKK KRR KKK XXX XX KK KRR/
void Systick_Configuration(void)
{
SysTick_CounterCnd(SysTick Counter_Disable); / » % f Systick S Hi#§ » /
SysTick_CLKSourceConfig(SysTick CLKSource HCLK_Div8); / x % #f HCLK % Systick & =/
SysTick CounterCmd(SysTick Counter Clear); / » {4 Systick it ¥(#§ » /
/% EHH 72/8 Mez, RO IHEA N 9 000 x 1 000 FT LIS EI 1 s i it [T B + /
SysTick_SetReload(9000 x 1000);
b

/KRR R X KR XK X X K X KR K XK KKK X KKK K XK XK X KKK XK K KKK KKK KKK KK KN K

* HBE + Delay_Second R L E
* MR + 1 s ERF * EEE 2 J
* WABH *x

B L "

void Delay_Second(void)

SysTick_CounterCmd(SysTick Counter Enable); /% Ji8) Systick it¥ »/
while(SysTick_GetFlagStatus(SysTick_FLAG_COUNT) = =0); /* % Systick it (E 0 » /
SysTick CounterCmd(SysTick_Counter Disable); /% SfE Systick EHF 2§ » /
SysTick_CounterCnd(SysTick Counter_Clear) ; /% WiBR Systick HHE(A§ « /

i

5.2.5 ERINTIEERY—LK

(1) B SysTick_CLKSourceConfig( L3 5. 2. 2)
#5.2.2 &M SysTick_CLKSourceConfig 15 B

RGES #® 5 W HE %
124 SysTick_CLKSourceConfig eSS *
RBIUE void SysTick CLKSourceConfig(u32 SysTick CLKSource) || i& El{f x
etk HF¥ SysTick if6h ¥ By 3 *
SASH | SysTick CLKSource:SysTick M 818 wHEEH | X
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S ¥HliA  SysTick_CLKSource, ] LA #E# SysTick W4, 1.3 5. 2.3,
#5.2.3 $& SysTick_CLKSource & %

SysTick CLKSource EL. -3
SysTick_CLKSource_HCLK_Div8 SysTick Wb 35 F RGER 609 8 4390
SysTick_CLKSource HCLK SysTick it 4 3§ T R0 40

-
SysTick_CLKSourceConf ig(SysTick_CLKSource HCLK); / ¥EJf| AHB Bf$hfE K SysTick Myt Ghi » /
(2) B SysTick_SetReload( L% 5.2.4)

#5.2.4 & ¥ SysTick_SetReload it A

WH % 8 BiH4 i® 8
ABH etReload LS x
REE void SysTick_SetReload(u32 Reload) 3B E x
DifeHiE | B SysTick MR Seddk x ]
MABH Reload: MM . %25 YIRMLHN 1~ 0x00FFFFFF HWAREY | X
Bl
SysTick SetReload(OxFEFF); /% ¥# Systick 5 if 4% H 4N OXFFFF » /

(3) ¥ SysTick_CounterCmd( L3 5. 2. 5)
#5.2.5 &M SysTick_CounterCmd £ #3

I ® 5 TH4 )
R SysTick_CounterCmd B % X
B void SysTick_CounterCrid(u32 SysTick Counter) B %

Tfie A 6 AE S % Ak SysTick H-¥8 SeRAAE *x
BABH SysTick Counter; SysTick HHEF#IRA BHBERY | X

B Rk : SysTick_Counter, FI LI 5 SysTick H 8B MR A, L35 5. 2. 6.
#5.2.6 B SysTick_Counter £ X

SysTick_Counter £8 | SysTick_Counter Disable | SysTick Counter_Enable | SysTick Counter Clear

[ | it ucs [ [T | mmitsmmzo |

1
SysTick_CounterCnd(SysTick_Counter_Enable); /* {#ifif Systick 3 «/
(4) B¥ SysTick_ITConfig( W& 5.2.7)




T LT R sy LRI

%5.2.7 & SysTick_ITConfig it B
MH# R 5 WH 4 i %
T SysTick_ITConfig WK *
RBIRIE void SysTick_ITConfig(FunctionalState NewState) B EH *x
Tt AT K B SysTick i S x
BABH NewState:SysTick PBFHFRA, X SKAILUR ENABLE 50# DISABLE | #MA&% | X
il :
SysTick_ITConfig(ENABLE) ; / » {£fif Systick ki » /
(5) R SysTick_GetCounter( L% 5. 2. 8)
#5.2.8 &# SysTick_GetCounter it B
WA # ®* g TH% ft 5
123 SysTick_GetCounter LSS x
BRI u32 SysTick_GetCounter(void) P SysTick iHHH M 1H
LS R SysTick H 208 ) 4 4 {i Sev ki x
WABY x A o X
Bl

/o KIS Systick MM « /

u32 SysTickCurrentCounterValue;

SysTickCurrentCounterValue = SysTick_GetCounter() ;

(6) BR¥ SysTick_GetFlagStatus( L% 5.2.9)

#5.2.9 &% SysTick_GetFlagStatus i B
E ® 8 MH % R’
AU SysTick _ GetFlagStatus BHEK %
E1-139 FlagStatus SysTick_GetFlagStatus(u8 SysTick FLAG) || i& [l SysTick FLAG 4 #R&
L Ko SysTick PRt LB 55 SR %
MABH | SysTick FLAG.f 4 SysTick bk (1 WMHEN | X

S8tk : SysTick_FLAG, %75 Al A% 8 SysTick_ GetITStatus K2 g i W £7 2 {3

W#s5.2.10,

#£5.2.10 $¥ SysTick_ FLAG E X
SysTick_FLAG £# # o
SysTick FLAG_COUNT B b — WS R E O
SysTick FLAG_SKEW A ft
SysTick FLAG_NOREF R Libibot.a,d

ein



0 F LA Rk habiliohy L AEI G )

WWW. dlan2116 o——— sT™32 BRRKR- 5,
i

/% BB R B« /

FlagStatus Status;

Status = SysTick_GetFlagStatus(SysTick_FLAG_COUNT) ;
if(Status = = RESET)

[

else

[ I

5.2.6 EBSM]

© E & # SysTick &—> 24 fiErf 25, 5T LAFEIS b2k EE AR 2 =16 777 215,
R 7 A TSR 1 R A S MR (B T

@ BRI ) SysTick it 2 Z AT BAFHIR , 0T B8 O FH IS 48 b — KRR Z R R Y A
T 20, DAAR UE S B 6 o 1

@ SysTick & ARM Cortex - M3 f4R#E BT 4 , IT LA SysTick 3 R & STM32 #1402
AT A RCC A1 R AT TFE Mt b

@ W SysTick B t 52 5 RO A0 WAk s 3, 0BT o 090 46 - 008 6 80
TR TS D 5tk 2 B o U9 9 ) 6 2 B0 B O DS P BR L A T B i

5.2.7 XBER

SRR TR, REFRTZIEET F7 AT 5%, 6 A S RS SRS R
#F Corl + F5 BATRE S5 . RIEH F F5 2iE47, T AF S LEDO L 1 s i ] 11 Fi 3
TR AR RB PR IR .

5.2.8 /N &

A9 EEELE STM32 9 SysTick 5 i #3217 50 0%, LT 576 F SysTick 5201 28
EHA TR S ME AT SysTick EMBEEEHE L, HAKENETHEER
ORI 5000 S 8 F B 1) 9 45 5 BT LUK 88 SysTick B9 (8 Rk

5.3 {BF GPIO F SysTick 04 28TIMIREE T

5.3.1 #f ®R

BIPS 55X 509028 T STM32 S5 41 88 49 GPIO 5h ORI 55 45 1 2 1 38 SysTick KPS
HAG T v RO LR STM32 M 28 BB MR P A R & 7. 1B 8 T B K 2 e
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GPIO 1l SysTick [ i i STM32 ff5 i) 2 FF & 0 o 58 % 08 71 80 6 3 A B84 BE 0L, GPIO
11 A JHAB T 70 S5 B 0 i 05 R 5 BER U 0L T L SysTick 142 s TGI8
PRI 8. UL R A L E BRI GPIO 5 SysTick Bk

(1) BRRBER

R BB H B A SR A ROB R B L R A 5 T B RE ML, 20 fiEAT 80 AFAY
B9 5B B BLHL S S A K A S B Tl B 22 ML 21 1 FC 54 K B9 Xbox360 s KK S 8 ik
BFRE A K KT ARM Cortex - A8 WAL IR IS (9 & FRTAE FHLS, ERE 88 A0 T4
REFHACHEIE . (FICIE 7 G 0ol 4 AT — PR PO AR 2R 0t PR e A FBAR
T S G RERE T AR S FAM S RILT RN T HMANKL LM DR,
1R Ay e 4 18] P9 7 3 7 SRR BUR 3 07 R Tk se £ MRS . R IRBI B AR R R A — A
FIENCBTE R A (A TERE" . (WA B AE S 87 fh R e — W 4%, L 1L X R 8
PRTEREAT 2 R R A .

BRI BERY STM32 e T LI A LRMBKR AL BIEEHE¥ I AWM
STM32 I 4 7S 7T 388 £ b 38 2452 680 L0 640 I JTT 3R 47 AC 99 R AT — MR IR A L R, B
TR AR M &5 AR By T i L% 18 GPIO & SysTick A9 I7 .

(2) BFEOTSBHIRBHBTTE

BUAT SR 77 B AT LABRAS LR TLAEANIT. AR CPU 25 86 3 47 48 I 25 30 (9 43 4 07
T AN TR A i A ADC 28 £ i AT R 410 00 7 9 % T LA A - Fh T IR
BRI ML A S &S BR TR o 75 BV B0 F I G MR TR o B T 22 W 0 e AT
FRA T LA B i ) R I 2 T B IV 35k 4 g 6 o) 24 3 5 T LR O v RO A

© #F CPU M £ M M B SR AT T CPU #4755 $ 0 Inik k Bk e i Bl 3 iy
T AR A RIS LA PR AR S PR Rk . O R O
KKHFEAET CPU MR SRR SCI R AR 20 SUAE 46 D B L0 82 7 90 0F B AT St Bk
AT /NI S A

@ HET SRR R AR — R SRR TR B MR (%R R
B SN IR 30 T S b T S B B8 LT 5 CHE B4 S1 A HL A
2 A SR RO R A/ T HE LRI 3R A ZE BRI CPU TR B 0L

@ M ADC e 38 PEUEA TR BP0 I7 2k RS M A B W R e BB B okt 2
AN T Z A LR 7 O T A 5 0 52 0 — S R T AE . (B X T s ok UL 30
ADC E U AT LS X A 017 —— B A A 5

FRVDREIT R T 0 BB H R O v R O 0 SRR IR TR AE R G (O iy
CRAEYL S —— EDH—ME S S B UIL BB, ik CPU 530 % 30T 6% AT % A% & CPU
ST AMIRHB, CPU AT AR AT IR 55 o 00350 BE kB P b 2, BIMRGE T CPU SR8 , SUTE Ik
KBELBKT CPU,
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5.3.2 SCENHGIT

ARATHEAT A R S BT 4 AR A R 4 D BRSO MR RORE. 8
SR A R A SR M BT AR R AR 5. 3.1 PR

RAE

E53.1 BRRARXREFRESR

5.3.3 TRt

AR RBE ME 5. 3.2 BTR, 45146 GPIOA. 0~GPIOA. 3 3t 4 13| Bk 4 1%
B, 7E GPIOA. 4~GPIOA. 73X 4 318 %4 4 4 LED #§41,

KEY0z=

5—[GPIOA0 GPIOA4 =2
KEYl5=5 |GPIOA.I Gpioa.s
KEY25=5 1Gri0A2 GPIOAS 1
KEY35=5—{GPIOA3 o
= GPIOA7
GND QL
STM32F10x GRD

@532 BREANTREEREE

5.3.4 Bt

ARG AT ILAEA.
@ FLE RCC A7 R84 4B PLL 41 72 MHz 8805 5 i s
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@ ALE GPIOA. 0~GPIOA. 3 X 4 3110 L s AR, IFRLE GPIOA. 4~7 X 4 4

SR o 0 4 A BESK

@ W SysTick fi i R GRHh, I 74 20 ms BY B FE. BAERCA B 5. 3.1 B AR
— PR ARM T RN WR . WA EGNR 8 20 ms BAT - UIRRARH.

O W LM ERER A BT, GPIO Ot R 17 £ 30 T 90 h %, 00t i R 25 2

"L HEABATZIE AR GPIO A9 48 4k, B A 3308 HBOR &

. 20 ms ZIEMAPITER LR,

@ HUBRVIRBA HEEL T B GPIO LA FHHE s, MR F & R ot A ki
AHARE 07, EHAPITZE BT GPIO LR HE L, EHR SR & ERRBAMR
A 17, 20 ms ZJF HEARBARRE 17, KW GPIO My ¥, HYRESA0F, 2
LR B R 2 K F 20 ms, B DL Ab OF 7 RE 7 YA 30 21 o S 28 4, TR OB A O B 3 -, B 7
REPRE B ARERE 07, PR T M B P RN S IR T L.

QO BIEBEAFRET. HAMRAR ERAMRE 07F B, MR A B B R 0 1 8 x4
Riff) GPIO WUV REA B, Bt B RRA KL T, N EHFRSREEREABRE
17020 ms BUR A “HEEHRRA 17, 83 B GPIO HOF & 4 57— W AR A Bk b
BT EFRSREN RRAMRE 27, Fi 20 ms 25, A RBEMRE 27l T
BB RS E KR B A ROR R M R AT M R R AR K. 20 ms T K
KW, BRI R AL T 25 AR AR O S R 07 R F Rk

FEH A EX B OVAR R AU L RO & T R RS T R RS T LRSS 5
IR YRR . TR BRI R R 5.3, 1.

®53.1 HRAARRTRAEMN

it SCIRLR peias

cortexm3_macro, s
boot 4 [ | STM32 (k3 3 S . i & WA LR FIHE AT

stm32f10x_vector. s

stm32f10x_ree. ¢
AR RCC (12 8
stm32f10x_flash. ¢

stm32f10x_gpio. ¢ A2 GPLO B2 66 30

library 3 #F41

XA SEAT P W AT (] — 36T A I R R STM32 TR

stm32f10x_lib. ¢
AR T K bk

stm32(10x_systick. ¢ r Sy<Tick 52t 38 B fF B
interrupt XAFAL | sim32(10x i, ¢ | sTvisz i mr
wre Scfta mtin. [mrses
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* XFH : main.c

* fEE . Losingamong
* WA : 14/09/2010

* XAFHE BEX T

XXX KKK KRR XX K X K KKK KRR KX KKK X K K KKK KX KKK KKK R XX XX KX xR/
/% kXt
# include "stm32£10x_lib. h"
/* BT -
typedef enun

{

KeyScanState_|
KeyScanState._
KeyScanState 2 = 0x02,

}KeyScanState_Typedef ;

/x AEXBHE

# define KEYPORT

# define KEYOPIN

# define KEY1PIN

# def ine KEY2PIN

# define KEY3PIN

# define LEDPORT

# define LEDOPIN

# define LEDIPIN

# define LED2PIN

# define LED3PIN

/v FEXRBOE

/e AR

/o H SR

void RecInitialisation(void) ;

void GpioInitialisation(void);
void SystickInitialisation(void);
SRR XK XK KX KKK KX KR KKK KK KKK KKK KKK KK NN KR KR XK NN
* RMH : main * RHER X
* BRMUE » main * IR Ef +E
« WABEK . K
R
int main(void)
{
vul6é KeyPortStatus =0;
KeyScanState_Typedef KeyScanState; [ SEIRBAMREKAELE «/
ReclInitialisation(); Jx WRAKHE «/
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GpioInitialisation(); /% BB GPIOM L */
SystickInitialisation(); /* B Systick EHf 3§ x/
while(1)
i
if(SysTick GetFlagStatus(SysTick_FLAG_COUNT) = = SET) /% 2 20 ns B]7 «/

KeyPortStatus = GP10_ReadInputData(KEYPORT) & 0x000f; /x %M I/OHL¥ x/
switch(KeyScanState) /x #AREHHE »/

/x RE (l#llﬁﬁﬁ&ﬂﬂﬂf */
case KeyScanState_0;
( if (KeyPortStatus ! = 0x000£)
( KeyScanState = KeyScanState 1; /» AH@# T . EHREE »/
oo

b
S RE 2 KB RER R «/
case KeyScanState_1:
{
if(KeyPortStatus)
{
/o AR AR R T BT R« /
1f(GPIO_ReadInputDataBit(KEYPORT, KEYOPIN) = =
{ GPIO WriteBit(LEDPORT, LEDOPIN,
(BitAction)(1 ~ GPIO_ReadOutputDataBit(LEDPORT, LEDOPIN)))
else if(GP10_ReadInputDataBit(KEYPORT, KEYIPIN) = =
{GPI0_WriteBit(LEDPORT, LEDIPIN,
(BitAction) (1 - GPIO_] aBit(LEDPORT, LEDIPIN))); }
else if (GPIO_ReadInputDataBit(KEYPORT, KEY2PIN) = = [
{GPI0_WriteBit(LEDPORT, LEDZPIN,
(BitAction) (1 - GPIO_ReadOutputDataBit(LEDPORT, LEDZPIN))); }
else if (GPIO_ReadInputDataBit(KEYPORT, KEY3PIN) = =0)
{GPIO_WriteBit(LEDPORT, LED3PIN,
(BitAction) (1 - GPIO_ReadOutputDataBit(LEDPORT, LEDIPIN))); }
KeyScanState = KeyScanState_2; /x H§RAIFZ «/

i
else
t
KeyScanState = KeyScanState_0; / x $150, Wik S BKH F , MR M AL v /

break;
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case KeyScanState_2:
{

if (KeyPortStatus = = 0x000f)
{
KeyScanState = KeyScanState_0; / » A F , HHREIFE * /

}

break;
PHEHY
I I,
« EMA : RecInitialisation * EWHER R
* R AhA - BERGEK IO 6 * 3R [l f : X

* WASH X

R T

void RecInitialisation(void)
{/ % AU RecTnitialisation i 3oy BB MBS (LAY JLBH 5% A B8 A1 % /)

R T _——
* A : GpioInitialisation xR K

* RBHR B E % GPIO 3 11 D) i * SR EIE : X

* WABH : %

R I T

void GpioInitialisation(void)
{
/% 5 X GPIO ¥ #h k45 # & GPIO_InitStructure » /
GPIO_InitTypeDef GPIO_InitStructure;
/* 4T APB2 fi£ I () GPIOA fif4h x /
RCC_APB2Per iphClockCnd(RCC_APB2Periph GPIOA, ENABLE) ;
/% ¥ GPIOAO~GPIOA3 3 L RIMIA « /
GPIO_InitStructure. GPIO_Pin = KEYOPIN | KEYIPIN | KEYZPIN | KEY3PIN;
GPIO_InitStructure. GPIO_Node = GPIO Mode IPU;
GPIO_Init(KEYPORT, &GPIO_InitStructure);
/% BB GPIOA~GPIORT it # 6y th . 8 JC B 4% 431 % S 50 MHz « /
GPIO_InitStructure. GPIO_Pin = LEDOPIN | LEDIPIN | LED2PIN | LED3PIN;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_50MHz;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_Out_PP;
GPIO_Init(LEDPORT, &GPIO_InitStructure);
i
KRR KKK XK KX KRR KR XK KX KKK KKK X KRR X KX KKK K Rk
* A : SystickInitialisation * R X
* EMIHA + B Systick 8, BRI E % 20 ns  « B[ : &
* WABH X

RN XX XXX A KR KX KR KKK KX KR KRR K KX KR K KKK KX X KX KR Xk )

212
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void SystickInitialisation(void)
{
/% KRE Systick EART AR * /
SysTick_CounterCnd(SysTick_Counter_Disable);
/% #FF HCLK Yy Systick IE 4R x /
SysTick CLKSourceConfig(SysTick_CLKSource HCLK);
/% Bk Systick A */
SysTick_CounterCmd(SysTick_Counter Clear);
/x EHK 72 Mz, BRI Y 72 000 X 20 7T LAY £ 20 ns A AR * /
SysTick_SetReload(72000 * 20);
/% JAB) Systick EINE */
SysTick_CounterCnd(SysTick_Counter_Enable) ;
b

5.3.6 EBREM

O A e R PP e B 1) GPIO 51 B T A 07 8 ) AR X 2 2 I Ok b
AL 2 BT ol B ot R L) . (EL AR 0 S e B A S
R LT84 R AU N GPIO 51 R i AR

@ 45 5. 247 SysTick M 3B IF R A 1 2, A< 15 60 43 8 4988 P T 9F GPIOA 1
RCC w4 B BURAE T GPIOA BYREE IBCHL, T 5. 2 5 R J¥ o MUK A6 RCC A7 484 AL B iR
BOR . WS BEEREHE XA SRS .

@ STMS32 51l 28 FF % 19 — 38 F S5 - 76 e B A S0 8 2 80— i T84 JL 1 4 L T FF
ARZSHY 7 WAL AL

@ S TFAARRIF BT AR 1R A 5 VT 4K B bk 60 46 30 D i, B0 7 44 6 4R 25 o
ABIR o BEA 6E AT RU

© AT o 000 P AR 4540 L switch 53 STUR IR 45 ) L 55 SR 52 I T v o T B i
TR 40 i 1 R B0 U T A0 A 2 R A A B

5.3.7 XRER

ML IR B TR RB IR R F7 7 0% A iR B 5 RS T Curl -
FSHEATRE SO, BFRASEEHRT F5 2@EH . WA F 4 A %8, 2 &8s
BEHY 4 A4 LED BA*25— R™IRS L8, KA B F BUR R .
5.3.8 /N &

ARATMIE T AT 0T B Ak I AE STM32 BEAEF & L AT T R0,
BRI TR AL 5 B 0T LR, 2 90 T o R T O B R e
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5.4 @ESE0F PC 'iRP Hello

5.4.1 1 R

USART, 3 % # Universal Synchronous/Asynchronous Receiver/ Transmitter, i i
SR ) 4/ 57k B AT RN/ kAR AR R R B O CELAIR B 8B 47 4§ 0 USART
FERAT 2 O SPT R 58 & K W 0 8 1845 ) . USART 75 24 4R i 58 A 3 35 0L CBP AN A L Ji
PO) EJLT B4 MR W HIEEE R R B S T 2R A PC MR, B AL
ZHRCEMBITEE D, BB E R UL USB . {BR A #R A XS, USART #) i
PLUBRTETT #40. BR i A TR & L X 38 17 60 008 i G R G SO R BN, MW US-
ART A A 0 65 1 U0 FE 85 0 P S L T %5 0 P IS A R g 0 RO L (078 LR B R A it
AR B A MRIFR . FIH USART o LU #2908 PC 5 A 3R 245 28 (050 4, fn st
B SRR 7E 26 A T BB I Z B ISR B B 25 & (I 51 S HLF- ) B89k
WEE. MU, R FFRAR EB L T E S R RARENIFRF
BEL M0 AR A WA E 1 USART,

T ARM Cortex — M3 W AZ ) STM32 G il 8547 Ak 5 58 K 9 07 FLVA IR 28 00 , 5 aod b o
) JTAG #3385 % AT A 52 RS FEoEAT 92 0 W8 0 15 95 . {ELED 4B 4tk , USART BIFFZE DR K
R ANAE SR 5 S 2% 0 AR 4%, JUA 1] USART AT LS5 s 2 76 % 00 £ 19 3
PR . B — BRI, R B EALPLER M, R B SR USART 5 £ 8 B2 RERN.

STM32 #FE I 8 SR th B # T USART M H A 1k —4>, AFFAE, STM32 I A i) 4 45
ETHABB RN ERW SN, U2 2 LT 48 T T & A B AR 4821 60 0 3588 R 8 A
USART ) e 45 LV WL — B -

TS B A BT ) 5 1

FE6r NRZ Fx e,

FC A 53 MO R 2 8 - PR R T AR L R MO A B 3% 4. 5 Mbps,

T AR R E (8 g 9 ),

AT ACE IR R 1 B 2 AN IR

TIFE LIN 882 AL, 203 6 46 07 JF 4% 58 00 3624 LIN G828 AL, 40 W0 07 JF 46, 2%

USART fig 8 LIN S ZA80Rt , ol 4 o 13 62 07 748 ATAR I 10/11 {3 7 TF46F .

3% T R ) A M AR A

e 45 TRDA SIR %85/ 948 45 1F % BT 3085 3/16 frag et i,

© AR KBNS AE B B4 1 3035 1SO7816 - 3 BRofE B A0S A g KON AR
BEREMUAY 0.5 A1 1.5 M {5,
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A4 DMA %48 rh 2838 £ - X #576 SRAM B4 X DMA G s dlit/ KX 7 .
ELAT UM B K 6 A5 B AR B R

3 R AT A P o SR AR A 5 K % R AR A bR s AR A R R AR R

2 FpR A R SRR A X B BEAT R

4 AR AR I BR A« B R AR R M AT A DR DR AR R BAR

10 A~ sl CT'S B o 0 5 LIN WG FF 24 A0 0 o A 5 42 506 0% 97 A7 28 2 P b s R 3% 58 1R
o T 1 R 2 77 25 0 O 5 0 B R A 3 R T 5 i AR e OB 5 WL R o O R
A IR A R D T

3 A b T 2% 4 AR o B AR DC IR, IO A AR BRBE

LA 0 BRAE e e R O e 2 R B SRR SR AR AR DD

2 Pl R H s 28 1 7 2 1l R bk A2 (MSBL 56 9 i) 5 i kA R .

WA FI, STM32 # USART B T BARA i sf 4738 {5 D e 2 4% . 5 o LAFH F LIN Sk
ROEJH C— Rl 8 28 8 JH T IR 4 L F B0 L TRDA (47 5138 £5) 19 AT L SmartCard CF i ) B FH
% . BCd STM32 i) DMA 157 AT LAt $ 5 Ay He 3 ) 8 47 HCHE 1% 40 » 11 Ak 22 60 5 152460 14 0 i
VARIE USART 3 {7 (B 5 AT it .

5.4.2 SCINRIH

A A4 A STM32 #) USART 5 PC #4784 (7 -
i} PC ] STM32 ff) USART K% — 4515 B 848 i J
STM32 45 Mt 191 £ 4 PC %, 38 % + 40t 0 AR
B 5. 4.

5.4.3 WBHSBEIE

2575 S5 3 BT P 0 B 44 ol B T DA — A 4 R B
Hi . STM32 ) RS232 HIF-#5 el NP 5. 4. 2 R,

1B -

S ST 24 W) 5L A F B, A0SR i A A ] USART
HLBE AT LIS B AL B

5.4.4 BEigi
AR E AT T3 USART TS B E RS, BEENF .

@

Es5.4.1 BOBEZRREE

e ¥ RCC #7784, 0/ PLL it 72 MHz it 345 0 6.

@ FE GPIOA 311, %% GPIOA. 09 X35 2 T RE#E 46 AL, GPIOA. 10 HiF A
#,
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GND
= }V——{ I' GND
100 oF = 1
T i} 2[v+ vecHs 100aF -3 Y
e -2
Lioonr 10ar L o e
T 3 4 T o
GPIoA 9| UsartTx 11 C:in 'r?;m—u——l 320
| Usart-Rx 0Q |y 13 Lo

GPIPA.10——————CF+—*{Rlout R
10 i T2oufl—

j Rzout  R2inf8—
STM32F10x GND I V- GND——1'GND
1000F —

EL e VAR

B54.2 BOERERE4RER

@ AE USART &4, EES 0N HFT 9 600 bps P4 8 (¥ KE 1 MF L E
TRRN ST R,
TR B #ES. 4.1,
®5.4.1 BROBAXBRIBEFN

X% peisit SRR

cortexm3_macro, s
boot 4 STM32 @915 3 304 ik 1B R 6 9R5E , 51 B9 o7

stm32{10x_vector. s

stm32{10x _rec. ¢

——— | & RCC MR RY
stm32(10x_flash. ¢
stm32f10x_gpio. ¢ BB GPIO WRJZ B3

library {4
XA AT T T — 2 T8 4 FE R S STM32 TR

tm32{10x_lib.
SO BRAATKB

$tm32f10x_usart. ¢ USART 4 #0971 8 k. . 3088 40 2 % o 30
Lo STM32 iy i W it 35 PR 1

interrupt XA | stm32{10x_i
sre XL main. ¢ APRE

5.4.5 AR
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* XHE : main.c
. : Losinganong
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* EREH : 14/09/2010

* iR : EBF
B T T
/% KA -

# include "stn32£10x_1ib. h"
/* AEXFX KRBT
/x HEXBEE

/* AEXRBCE
/% BENXER

/x AEXEBHEH -

void RCC_Configuration(void);

void GPIO_Configuration(void);

void USART_Configuration(void);

R N "™
I 1.74 : main * AR : X

« BECGER . REM « EE L E

v BABH X

XK KKK KKK KKK KK R XX R X KK X KKK KK KKK X KKK X X KK X

int main(void)

{

vul6 i=
RCC_Configuration();/ » B RLME »/
GPIO_Configuration();/ * #& GPIOHO */
USART_Configuration();/ » % USART x /
while(1)
{
/% % USARTL HMCHHETEE « /
1if(USART_GetFlagStatus(USART1 , USART IT_RKNE) = = SET)
{
ARCENEY < 3: 1 €211 ¢
USART_SendData(USART1, USART ReceiveData(USART1));
/x STIERT RUEMCE R «/
for(i=0; i</ 500; i + +);
h
R I L I I T T T
* BME : RCC_Configuration « WHER X
* B « BB ARG TS0 o * BEME X
* WASH X

KKK KKK KR KKK KX KKK KX KRN KKK KKK K KKKk

void RCC_Conf iguration(void)
{

/> A#SREBN RCC Configuration MM PITIMAMNEG, MR ABFWAEALL /)
/% JFJ§ USARTL 1 GPIOA Rt = /
Cd(RCC_| iph USART1| RCC_; 1_GPIOA , ENABLE);




Y AR R e = T Rel iedn
www. dianzi168. Hep ~ * ﬁfﬁﬁfﬁa’_mgm@

}

LR R R KKK XK KK K KKK XK KN KKK KKK KKK KK X K K XX
« HEA : GPIO_Configuration * HimER K
» ¥R : WM& GPIO M1 LIk * R [l : B
* WASY s &
KRR KKK KKK KK KK KK KK XK KKK KK KK KX XK KK KK KKK KK KK XK K KKK KRR K% X K
void GPIO_Configuration(void)
{
/% 52X GPIO ¥k b 45 ¥4k GPIO_InitStructure * /
GPIO_InitTypeDef GPIO_InitStructure;
/* LB USARTI £ Tx B (PR. ) 55 2 Y AEHE S 3 AR «/
GPIO_InitStructure. GPIO Pin = GPIO Pin 9;
GPIO_InitStructure. GPIO_Mode = GP10 Mode AF_PP;
GPIO_InitStructure. GPIO Speed = GPIO_Speed_SOMHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/» B& USARTL ) Rx (PR 1O WIREHAM * /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 10;
GPIO_InitStructure.GPIO_Mode = GPIO_Mode IN FLOATING;
GPIO_Init(GPIOA , §GPIO_InitStructure);
}
R N I TmT
* B4 :+ USART_Configuration * HHAER : None
* RMHIA B & USARTL * BEE : None
» WAZE . Nonme
R N L LT
void USART_Conf iguration(void)
{
/% 5 X USART 3144 4L55 H 4 USART InitStructure » /
USART_InitTypeDef USART_InitStructure;
/% SE X USART ¥ #. 45 #ik USART ClockInitStructure » /
USART_ClockInitTypeDef USART_ClockInitStructure;
/% BEREHN 9 600 bps;8 BRI 5 1AM Ik £, TR W s M BE A MR 0 5 36 1 USART B,
* BB PG 5 7505 2 A0 AR 5 U — BB BB S BR P R A SCLK Mt % /
USART_InitStructure. USART_BaudRate = 9600;
USART_InitStructure. USART_WordLength = USART_WordLength_8b;
USART_InitStructure. USART_StopBits = USART_StopBits_1;
USART_InitStructure. USART Parity = USART Parity No ;
USART_InitStructure. USART_HardwareFlowControl = USART HardwareFlowControl None;
USART_InitStructure. USART Mode = USART Mode Rx | USART Mode_Tx;
USRRT_Init(USART1 , S&USART InitStructure);

USART_Cnd(USARTL , ENABLE);  /x {#iflf USARTL x /
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5.4.6 {EATBIERM—LR

(1) R USART _Init( R« 5.4.2)
#5.4.2 & USART Init $t 8

ME# 5
REH USART _Init

BN | void USART Init(USART TypeDef » USART, USART InitTypeDef « USART InitStruet) |
RS HR#E USART InitStruct #1528 S 89 e 5H & USARTx

WABB) | USARTx:x fTLLR 1.2 3 3 K& # USART
WABB2 | USART InitStruct:$ %5ty USART_InitTypeDel i 6t . 18 T 4bik USART (972 15 £

W | £

Enm | x
| mwmn [® -
A

LS %438 : USART _Init TypeDef structure, & X F X f“stm32f10x_usart. h”;
typedef struct
{
u32 USART BaudRate;
ul6 USART WordLength;
ul6 USART StopBits;
ul6 USART Parity;
ul6 USART_HardwareFlowControl ;
ul6 USART_Mode;
ul6 USART_Clock;
ul6 USART_CPOL;
ul6 USART_CPHA;
ul6 USART LastBit;
} USART_InitTypeDef;

@ USART BaudRate, %% USART #4410 gs.4.3
R BB 115 200,57 600,38 400.9 600,
4 800.2 400 11 200 %,

$ 8 USART_WordLength % .

@ USART_ WordLength, %77 — ¥ % USART. Wordt evet. 10 RSN 8
A BUCFI BB, 5 5. 4.3, USART Wordrenith ob

@ USART _StopBits, 5 UK 3% 45 1 (8 H , Lk 5.4, 4

@ USART _Parity, & X A i#i3, L3 5. 4. 5.
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& 5.4.4 B USART StopBits EX $£5.4.5 $8 USART Parity EX
USART_StopBits 2% R USART_Parity ¥ ELI 3
USART_ Stopbi ERGRW ) L USART_Parity_No AR
USART_StopBits 0.5 TEWLRAGH 0.5 MG USART Parity Even P
USART_StopBits_2 TEWES AR 2 Mg - ~
USART _StopBits_1. 5 W RAEH 1.5 ML USART Pasity_Odd R EN

® USART_HardwareFlowControl , {# f 5t % fERE {4 M BB, WK 5. 4.6,
#5.4.6 $8 USART_HardwareFlowControl 2 S

USART_HardwarcFlowControl W
USART_HardwarcFlowControl_None | BfF i K%
USART_HardwareFlowControl_RTS BEHR RTS e
USART_HardwareFlowControl CTS WEEE CTS (il
USART_HardwarcFlowControl_RTS CTS | RTS #1 CTS f@fe

® USART_Mode, fif fE a0 % % i & MBI, W& 5.4.7,
@ USART_CLOCK, {50 % i USART B}, # 5.4. 8.,
® USART_CPOL, #5& F— A SCLK 5B b i o i 6945 # , W% 5. 4.9,

%#5.4.7 $# USART_Mode & X #5.4.8 $8 USART CLOCK EX
USART_Mode £ W% USART_CLOCK ¥ #oR

USART_Mode Tx ] USART Clock_Enable USART i 84 g

USART_Mode_Rx EL0eid USART _Clock_Disable | USART Ri#hkfi

© USART_CPHA, 45 F — A #] SLCK 51 I L i 6 i t 69481 {2 , 1 CPOL i — & Al &
SRS B /AR REEX R, W 5. 4. 10,

#£5.4.9 $¥ USART_CPOL B #%5.4.10  $¥ USART_CPHA E X

USART_CPOL £
USART_CPOL._High
USART_CPOL_Low

USART_CPHA % i
USART_CPHA_1Edge BRI 1 A M AT R A A
USART_CPHA_2Edge PSS 2 3003 AT ORI 3K
© USART LastBit, # il 2 5 R4 HR T 48 SCLK 51 B9 _E 5t 5S4 3% 60 TR 808
F (MSB) X Ri 49 4 6h ke, 3% 5. 4. 11,
#5.4.11 $¥ USART_LastBit £

USART_LastBit 28

ok
SR — (B RO BB PR M SCLK 3 it

R (8R0S 0 Bk A\ SCLK Bl
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il :

USART_InitTypeDef USART_InitStructure;
USART_InitStructure. USART BaudRate = 9600;

USART_InitStructure. USART_WordLength = USART_WordLength_8b;
USART_InitStructure.USART StopBits = USART_ StopBits 1;

USART_InitStructure. USART Parity = USART Parity Odd;

USART_InitStructure. USART_HardwareFlowControl = USART HardwareFlowControl RTS_CTS;
USART_InitStructure. USART_Mode = USART_Mode_Tx | USART Mode_ Rx;
USART_InitStructure. USART_Clock = USART_Clock_Disable;

USART_InitStructure. USART_CPOL = USART_CPOL_High;

USART_InitStructure. USART_CPHA = USART_CPHA_1Edge;

USART_InitStructure.USART LastBit = USART LastBit_Enable;

USART_Init(USART1, SUSART_InitStructure);

(2) R USART_Cmd( L& 5. 4.12)
#5.4.12 & USART_Cmd it #

RS R 5 WHA ® B
A USART_ Cmd NewState; §b i USARTx # # R &
void USART_Cmd(USART_TypeDef | ABH 2 X80l LR ENABLE s % DISA-
RRATE * USARTx, FunctionalState New- BLE
State) kS x
kg f B R % K USART 5hig R 38 e ff x
SART . x 7 B " ~
MASH 1 USARTx: x BT LI R 1.2 3 3 X || Sedeskif x
USART eSS x
B

USART_Cmd(USART1, ENABLE); / » {#fif USART1 » /
(3) B USART_SendData( L% 5. 4. 13)
#5.4.13 &M USART_SendData 8

wHE | [ ErD) #* 8
) | USART_ sendData WASH 2 | Data R XNHE
P void USART _SendData( USART _TypeDef » USARTx, u8 || S i 2% x

Data) & E %

RIS X 5H i USARTx % i% 1 $088 S &M *

WMALH 1 [ USARTx:x AT AR 1,2 % 3 R ##H USART A R x
.

USART_SendData(USART3, 0x26); / x ifi i USART3 % 3% (4 0x26 » /

36 ¢
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(4) BY USART_RecuveDala( mﬁ 5.4.14)
#5.4.14 H USART_ReceiveData it B

HHE ® 8 WHE 5
AU USART_ ReceiveData BT ERE
AW u8 USART ReceiveData(USART_TypeDef » USARTx) BB BB F W KR
kg 38 B USARTx 88 iff 48 B oy 3% SR x
WASK USARTx:x A Bl 1.2 8 3 K F USART HAHAK | X
Bl
/% USARTZ BEdit—A 8 (Y48 « /
uB RxData;

RxData = USART_ReceiveData(USART2) ;
(5) ¥ USART_GetFlagStatus( 1% 5. 4. 15)
#5.4.15 &M USART_ GetFlagStatus 3 A3

HH% 8 LD R 8
RAK USART _ GetFlagStatus USART_FLAG, # ## USART #%
P bl wAsme | “
FlagStatus  USART _ GetFlagStatus &
BTG (USART_TypeDef * USARTx. ul6 ne USART_FLAG # # R % (SET &%
USART_FLAG) # RESET)
(SR
LA M IE K USART bRk B AL S5 5 RREH x

USARTx:x Al L4 1.2 6k 3 kgt 4% | SMMEYH | %

WASH 1 USART [

BHHHik : USART_FLAG, KB N% 5. 4.16,
#5.4.16 $¥ USART FLAG EX

USART_FLAG 88| # E USART_FLAG ## # ok
USART_FLAG_CTS TETsﬁﬁﬂz USART_FLAG_IDLE SRR &AL
USART_FLAG_LBD ) LIN o b7 ) 0 i i USART_FLAG_ORE B R bR
USART_FLAG_TXE ) BRWREE RS IREN USART_FLAG_NE MR RS
USART_FLAG_TC B TR AL USART_FLAG_FE WU RAR R £
USART_FLAG_RXNE BYBBH RS HEM | USART FLAG_PE ARB R “

#i:

/x RMBREBFBRENS BMEAREZH) «/
FlagStatus Status;
Status = USART_GetFlagStatus(USARTL, USART_FLAG_TXE) ;
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@ R 115 200,9 600 % 5 B A b PR RS 80 W ¥ — 2 B4E PLL M
S 72 MHz, 3f BLAE 0 R eh T, BRI B R HEEHITH .
@ E#E W% USART 1 GPIO 2R A 49 % %, USART £“f# " T GPIO & &1F
o H O E Y HE I BT LR (U 4T FF USART @6 4, i L3R 2 4T FF A RL GPIO Hy B 4, [F B
#3 R #9 GPIO 5B X5 2 ShAEHE.
@ FRBP A IERE “for(vul6 i=0; i <C 5005 i ++)" BN LA A ZBX, {83 USART
BUEHBRZ R ABUR WA AT AR B L BE (R fat ) JREA i _L b A 4 S e /) T LA BR B
@ k¥ T Keil MDK FF & FR5% , 0 LASH AT 55 b —FiSE O G #0 66  USART K% BB 10
Ink o USART 455 8] CiEF AR ME M e 8L printd b, RSB .
a) HSRTERF T M A Sk X # include“stdio. h”.
b) RIGFEREHIMALLT R :
int fputc(int ch, FILE » f)
! USART_SendData(USART1, (uB) ch);
while(USART GetFlagStatus(USART1,USART_FLAG_TC) = = RESET);

return ch;
b
PERBOLSE R ANSI C #biofe B o 30, Ho A IR A & 7E T “sedio. h” 3 oh, IR B 2
PO, (HEE T, ANSI C R, HFMNERRBERN.
©) #TFF Keil MDK ## Option for Target , % User MicroLIB, &5 ¥ OK, WA 5. 4.3,
S e
Suwice Tert |outpat | Lintng| Ve |C/CH [ Am | inkar | Bbng | eidition|

STicmancers ST 0D
ot
el iy 80
o [l 5] | U Com b Coren
= — B |
R —
Mok e Sm Sm s ek oy S Sm e
roel [ o oee[ [
r rowe | [ o el I o
oz [ T - romee | I r
e e
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d) BULE T LA printfO BRBOR A USART K% 804 1, L ANIAA

printf("\r\nWelcome to CEPARK STM32 Develop Kit\r\n");

B4 B J i i USART i i 45 % “ Welcome to CEPARK STM32 Develop Kit”J& #:47.
o {Eif & W FUAH , ML RO 90 5E 77 3 . BR T AT LAGE USART #0488 I 2848 5 0 Y L 038
KZAh AR Rt RACHS Bt 2 B LTt T A .

5.4.8 XWER

BYHRBH TR REFREEHT F7T #TRE HFASREEHFREET Cult+
F5 TS 5 BRAGEFEHE T F5 £HE1T. WA & QO F 80w STM32 3%
F 8 “Welcome to CEPARK STM32 Develop Kit”, 7T LU Bl # 1 il {34k #4 ¢ B R AE B 8
B IR T“Welcome to CEPARK STM32 Develop Kit” S FE , A 5. 4. 4 7R . % W & L@ 5
BRI .

slcome to CEPARK STHSZ Develop Kit

|v.l<«-. o CEPARK STH32 Develop Kit

o —

H54.4 BOREZRAR
5.49 N &

AATEEH SR T STM32 i 88 (9 USART 5 D4 5545, 3638 — /16 2.6 78
AT USART &5 PC Bf5 ¥k . # USART (A B LR RMTHE S, SER N THR
SR H AT LB USART 1 PC 3l £ 12 4 60 B0 92 P 32 47 45 2 ) - B o BF UL 76 Bk /5
PO, L H B SE R B AT USART WM, b3 N STM32 — /B 55 50 X 5 B9 “BT 117,
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5.5.1 % B

1. NVIC

NVIC, 4 # % Nest Vector Interrupt Controller, A1 FKZ 2 “ #k %8  W ) B 2
27, XAEFRORASIRAT LB 01, 2% BT LA “Nest” — i EBM XL 5K, “Nest” Z“F, MR 4"
R, W B PR RS — R TR T — B T BT A8, SR R R iR
E"HEE. 7 SysTick EHf#—#,NVIC /& T ARM Cortex - M3 HZHWARFREZ—. 5
2T UL B ) 28 9F R R, B A AT — B T ARM Cortex - M3 B (K B il 2%
#HH NVIC,

NVIC g4 —— RFIRE P BT B M. B R K% — 7, ARG 56 7 BB
—FrhE R LS,

PRch B A o, 22 A L G P AR A B 4. 24 CPU B AR ALY
AR AR B 4 00 KL # BT L 3 BRAT AT L 9 o TR 9 e

PEK A BRI RA MR, AT Z A MR R — R USRS R
NERARBRAER. MFSIEE -H2WHE AL HHH  ERREZMIATH
k.

FHRARPIATRER YA TR L P WA T RS, W R HRATH
ATREHBRE P, EEPATHER B W EERTEAKERRBH DY, Hilk
G — R A o O 151 R 7 < O ) BT R

g ST S GBI o T AR A 2E BRAT I 55 — BT O S R R o o T R
I B0 4 S5 0 B 9 o 5T BT, CPU % T BT 808 A 6 4 A P TR 55

PE A M BAT R PR SE G P AR &5 2E AT 5 — MR SR BB AR A P R I
00 B Ay 1R e 0% B 5K R, BB ARG A2 S % o W TGk S D R4S R R, U ik A HE RS (D AR BRAT)

B ERPEHREN LS RE T HRELGHE —X R NVIC WARTA.
NVIC {5 FH 0748, 56 4% 43 28 0 8 2 F 5 2 o BT AR S 00 L SRR T A28 83K 256 4> o i 1 4 43
ARG . NVIC XG4 BT T 56 o S5 R FIK & (R 5E R (%, AR A4 At 4 R 2 i 56
RAW A EELR? EIIRXRBRIT .

@ #0785 56 o4 1K 55 40 19 T AT AT 7 58 o 0 6 % e 0% A o 06 (6 fL1 T 0 7 58 ) 34T 60
KB .

@ F PG o 4R 56 4 b i I6T R] 2, U 6 S T R o 1 6 8 8 T o O (SRR SRR
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ﬂiﬁ‘lﬁﬁ]{?ﬁ%ﬁ.fE#KEEEﬁXtWﬁﬂ{t%?&),

@ B A9 BT S B8 — B, S04 S B AT AL T o i 1 i 2 o 101 5 470 £ o A
GRAREMREL .

@ BA—SREE R, TIAEMTEE 2], 0 5 RS RAR A 22 A b BT S , B 38 o ik
BRLR LS EAMREN.

NVIC i i ££ 5648 53 2 5 43 BE 56 o $ e R A /5 PR 56 B 9 % ik . ARM Cortex ~ M3 P
ERA— % 3 L FEEH PRIGROUP ¥4 X, 48R — 4~ 8 AL 8048 5 51 s /N B 9 {2 B
38 AR e A 4, R B R A A 3 5. 5. 1,

®5.51 HEALE

PRIGROUP |  ##BFF5I(—i#t) o e R B WA O S

000 X0 XXX Y 128 2

001 XXX XX L Yy 64 4

010 XXXX X yyy 32 8

o011 XX . yyyy 16 16

100 XXX . YYyyy 8 32

101 xx. yyyYyYyY 4 64

110 X YYYyYYyYy 2 128

m [ - YYYYYYY 0 256

H#E5.5.1 T4

2 PRIGROUP 2 0 it} /MR ZEAA 74 x, 1300 1 4 y 404 27 =128 155 SR 6%,
2 =2 MW N SR .

% PRIGROUP Yy 1 B, NURZEHH 6 A x, B4 24 v A 2° =64 3% SR 4%,
2= R

% PRIGROUP 3 7 i , /NBUS A2 O 4 x, 4130 8 A v, LR AT 26 5 4R SE 48, 44
2 =256 MR LSRR .

BB ARM Cortex — M3 R 564 53 41 8 48 &, th 2 A% 15 06 1.0 7R 85 , 5 2 6 0 2
TR, STM32 RUEM 4 i FF SRR RS R4l RN KB R H5 16 P ES S,

2. STM32 B99MEBCh BT

A R A T B0 SE 5 O B 1 88, ST M2 19 5188 b 7 (LR BRET 36 o i
EXTDRBBAER WM, LA GPIO NAATLIRE N —4 EXTUEE ., 5/ AEHE T
I«Jmﬁmﬂiﬁﬁ)\%ﬂwk?*ﬁ&ﬁ)WN&M&EE$H<L§H&§£‘F!&?&E¥%‘XBI$?&%M
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£). BAWAEMETT B . R FFESRIFELAEEN PEHER.

STM32 —3t% GPIO R4 T 19 i il il B b R4 16 MR AP A i B H, 5
5% EXTIO~EXTILS i@3i#f , ifif EXTI1I6~EXTII8 ;@M 44 T STM32 f§ RTC.PVD L K&
USB il HEEHFHEMT:

© G o O R 0 ST ) fh 8L A AL

o AP WLEE A T A ARELL.

® TRFEIK 19 AN TR IR .

© R LUK F) bk vk B R T APB2 B 8 R SN IBIE S

5.5.2 SEIEt

A RBEAT— AR PLBOR MR IE STM32 #9535 b i i & L & NVIC i 55 58
DI, BB ACE 3 4 STM32 (5h ¥ 7, 4 $I% EXTIO.EXTI 1 EXTI2, 3
SHHR TN o KB B JE S R EH . B SRR EXTIO o W , 3 78 Ho b W7 AR 45 38 6] 2 AT ok &
EXTIL o, [F B 7E EXTIL 3R [ 2 §if il & EXTI2 shlt, B4, MMM ER BFENZEET
2 WHEHIRE , 3F H 2 EXTI2 P87 %5 58 B2 J 4k EXTI2—~EXTI1-~EXTIO i % ¥ #47 o 57
RE, PR REAS 0@ LTRSS B FRRRME 5. 5.1 FiR.

E551 NVICRIBHERRAEE

5.5.3 BHEBE

AT S o AR Y 8, FLAT 1 MR STMB2 Bk ) 85 4% 4, 4584 USART f ey 5
B, A 5. 5.2 PR,
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33V
}—{I: onp
100 nF 116 100 nF ey
GND I 2fv+ v ),
1 s
vee — S (AR IS
T 3 81
K.EYlm Usart-T: u] S o i i
_L—s" GPIOA.0 GPIOA. U“.:’K:( o) Thin THOu 57
= GPIPA 10 12] Riout Rl _l:'
GND 1041y T20utH— 1
2 R2out R2in{E GND
S TM32F 10x
S aND I v- GN'DIZ{_I‘GND
1002F

B 5.5.2 NVICASMBRIXREHFEE
5.5.4 EFBRIt
FHRIF BRI R B AIRS NVIC fl EXTL 846 T4 . BAGCENT
® @ RCC #4773 41, FF Ji GPIOA A1 AFIO W #f .
® [iF GPIOA. 0.GPIOA. 1 #1 GPIOA. 2 Jy iz iy ABEaR, J4 H 43 I8 4 51k o i
EXTI0.EXTI1 #1 EXTI2 f% A .
® EUE NVIC, {444 2, 3R T EXTIO0, 2 448 o fR56 4%, 0 K i 56 4 EX-
TI, 1 456 48 564k 0 R 546 5644 EXTI2, 0 46 i R A6 4%, 0 K iR S 4k .
® FFj EXTIOEXTINEXTI2 Htift , I 75 T B Hy i fih 52 o BT
® fit & USART.
TR BB W 5. 5. 2.
%5.5.2 NVICRSMBPHRRITRARNK

P KPR I
Dot fpl o ROTOS g g AR S RE 3D
stm32f10x_vector. s
stm32f10x_ree. ¢
—————— | EERCCHERERY
stm32f10x_flash. ¢
stm32f10x_gpio. ¢ BRE GPIO (K7 R
vy cht | st e ML AT 58, 465 — 365 60 o 09 STM32 T8
- BRAT LB
sem32010% nvie e | e P 6o RLRE BB NVIC 09 B0 0
stma2f10x_cxtic | AMBST N EXTIACH 8RR
stm32{10x_usart. ¢ USART $ I /g J2 8 #(
interrupt CHEH stm32f10x_it. ¢ STM32 # R %5 #5 F
sre XA main.c___ ) - — Y
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KKK KKK KKK KR KR KX X KKK KKK R XX KKK KKK KRR KKK KX KRR AR A AN RN

« Xt nain.c

x Losingamong

* HRBH '

* R  EBRF

P T D T
S B e EE RS */

# include "stm32£10x_lib. h"
# include "stdio. h"
/* BSE XX T
/x HEXBEER

/* BELRBE

/* HEXIER

/% HEXEHAY -

void RCC_Conf igurat ion(void) ;

void GPIO_Configuration(void);

void NVIC_Conf iguration(void);

void EXTI_Conf iguration(void) ;

void USART_Conf iguration(void) ;

R
* REAE : main * TR K

- EEHR . EEE « EE L E

 MABH . E

R R R T
int main(void)

{

RCC_Configuration() ; /x WERGRM «/
NVIC_Configuration() ; /x EE NIC %/
GPIO_Configuration(); /x BEGPIOHO x/
USART_Conf iguration() ; /% %' USART x /
EXTI_Configuration(); /% BB EXTL %/
while (1);

}

SRR R KKK KRR KRR KKK R XK KKK KRR NN N K KRR X KR KK KR KX KR XK KRR KK R X K0
P13 + RCC_Configuration * BMGR %

* RHR s REREE W0 * EEMH i B

* WABK =

R R,
void RCC_Conf iguration(void)
{

{/» AWSHBJy ROC_Configurat ion B ¥ A HEHESHAES, WM R A BAFMML AL »/ )
* $TIF APB2 $.4 | 4 GPTOA,USART1 ,AFIO Bf & x /
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RCC_APB2Per iphClockCnd (RCC_APB2Periph_USARTL | RCC_APB2Periph_GPIOA | RCC_APB2Periph_
AFIO, ENABLE) ;

}

R I T T T TreeTTTTTTTTTTTTETTTTT

* R¥A : GPIO_Configuration * HHER X

* R + BB % GPIO ¥ I ThfiE * 3B [EHE : &

* MABH 2 K

KKK KK KX KN K KKK K KKK KK KK KR KKK KR K KK KK KK KK KK KK K KKK R KK XK %k

void GPIO_Configuration(void)

{

/% 73 GPIO A ML 4 M4 GPIO InitStructure x /
GPIO_InitTypeDef GPIO InitStructure;
/% BE PA.OPA.1,PA.2 NiEZHHA * /
GPIO_InitStructure. GPIO_Pin=GPIO_Pin 0 | GPIO_Pin 1 | GPIO_Pin_2;
GPIO_InitStructure. GPIO_Mode = GPIO Mode IN_FLOATING;
GPIO_Init(GPIOA, SGPIO_InitStructure);
/% S SCPA.O SRR O 8 A E (EXTD) * /
GPIO_EXTILineConf ig(GPI0_PortSourceGPIOA , GPIO_PinSource0);
/% & XCPA.1HSMES BT 1 M AGE E (EXTIL) * /
GPIO_EXTILineConfig(GPIO_ PortSourceGPIOR , GPIO_PinSourcel);
/% SESCPR.2 M5 EBR T 2 9 AR H (EXTI2) %/
GPIO_EXTILineConfig(GPIO_PortSourceGPIOA , GPIO_PinSource2) ;
/% BXB USARTL ) Tx B (PR 9) K35 2 Dy REE MM TG * /
GPIO_InitStructure.GPIO_Pin= GPIO_Pin 9;
GPIO_InitStructure. GPIO_Mode = GPIO Mode AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_50MHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/+ &R USARTL iy Rx i (PA. 10) K MRS A « /
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode IN FLOATING;
GPIO_Init(GPIOA , SGPIO_InitStructure) ;
}
KRR KK KKK K KKK KKK KRR KKK KKK KK KRR KKK KKK KKK XXX XXX KX
* BHE + NVIC_Configuration  MHER %
* A : W NIC &% * B[l + R
* HABH X
e R T R P PP TP R PP e
void NVIC_Conf iguration(void)

/% S NVIC F1 844k 544k NVIC_InitStructure » /
NVIC_InitTypeDef NVIC_InitStructure;

/% #ifdef... # else... t endif GO ME A AL AR 8 HIHFF Sk kol oh OF 0B RS I 0k + /
# ifdef VECT TAB_RAM

/xS I B 242 4 Mt AL 0x20000000 FF #f * /

NVIC_SetVectorTable(NVIC VectTab RAM , 0x0);




M, T AR IME R T AR
R meame | o4 1 Vil ?@8@5%

#else /x VECT TAB_FLASH x /
/% P iR LA AL I 0x80000000 FF &+ /
NVIC_SetVectorTable(NVIC_VectTab_FLASH , 0x0);
#endif
/% EFENICRARSE2 «/
NVIC_PriorityGroupConf ig(NVIC_PriorityGroup_2);
/¥ &ag EXTI 0583l ,2 %25 G0 J6 4,0 B iR e « /

NVIC_ NVIC_IRQChannel = EXTIO_:
NVIC_Ini NVIC_IRQChannel
RVIC . NVIC_IRQC

NVIC_InitStructure. NVIC_IRQChannelCmd = ENABLE;
NVIC_Init(&NVIC_InitStructure);

/% BEHE EXTI L0, 1 RS SRR .0 R S RER «/
NVIC_InitStructure.NVIC IRQChannel = EXTI1_IRQChannel;
NVIC_ NVIC_IRQChannelP: tionPri =1
NVIC_I. e. NVIC_IRQC) i =0;
NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC_InitStructure);

/o {ERE EXTI 2 0,0 R R R0 B L HE R »/
NVIC_InitStructure. NVIC_IRQChannel = EXTI2 IRmhannel,
NVIC_InitSt NVIC_IRQCH lority =
NVIC_ NVIC_IRQC! iority=0;
NVIC_InitStructure. NVIC_IRQChannelCmd = ENABLE;
NVIC_Init(&NVIC_InitStructure);

i
P
* REE : EXTI_Configuration * WHER s &
* RETHR : B EXTI B * EEE K
* MABH . X
R N T
void EXTI_Conf iguration(void)
{
/% 5 SLEXTI 9] 84 4L %5 #3 4K EXTI_InitStructure x /
EXTI_InitTypeDef EXTI_InitStructure;
/o BCEAMEETNT 0.1.2 il AE FRE A AR T x /
EXTI_InitStructure. EXTI Line = EXTI Line0 | EXTI_Linel | EXTI Line2;
EXTI_InitStructure. EXTT_Mode = EXTI_Mode_Interrupt;
EXTL_InitStructure. EXTI_Trigger = EXTI Trigger_Falling;
EXTI_InitStructure. EXTI_LineCud = ENABLE;
EXTI_Init(SEXTI_InitStructure);
i
U
* BEL + USART_Conf iguration * RMGER &
* HBHA . @B USART * EEME . X
* MABY : X
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T P P T
void USART_Configuration(void)

{ / * AHE 5 LTS % USART Configuration MM, MR ABFWHE A2 «/ i

RN KRR K KR XXX KRN KRR XK KKK KRR KRN KKK XK KRR AR AE
* RMA + fputc * WBR : &

* A - ¥ printf RPTE (L USATRL  * REH &

* BABH : K

L L T —
int fputc(int ch, FILE » f)

{ /o« AR fputc MBI WM R ABRFHRAS  +/ )

KRR KK XK XK X XK R KKK K KKK KRR X XK K KKK K KKK KKK XK KKK KX KN

x X% : stm32f10x_it.c

* HH : Losingamong

* AW + 14/09/2010

* i + TR % BT

R e LTI
[ XM e */

# include “stm32f10x_it. h"
# include "stdio. h"
R R R T T,
B 173 + EXTIO_IRQHandler » BMASH . %

* REAEE SRR O TR R » EE &

* WABM X

R I T,

void FXTI0_IRQHandler(void)

printf("\r\nEXTI IRQHandler enter.\r\n");
/e RRESDIREET L« /
EXTI_GenerateSWInterrupt(EXTI_Linel) ;
printf("\r\nEXTT IRQHandler return.\r\n");
EXTI_ClearFlag(EXTI_Line0) ;
b
R L L e L T T
B 173 : EXTI1_IRQHandler * WAB® . %
* EEOHE L SNERHT LERS ER o« EE : K
* MABK A
XK KK KKK R KKK KR KKK KKK KK KX KR KR KKK KX KKK KK X KX XX
void EXTI1_IRQHandler(void)
{
printf("\r\nEXTI1 IRQHandler enter.\r\n");
/% RRESMEERUT 2« /
EXTI_GenerateSWInterrupt(EXTI Line2);
Printf("\r\nEXTI1 IRQHandler return.\r\n");
EXTI_ClearFlag(EXTI_Linel) ;




o
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. /..*...."HHHMHMHHHHH..“nnnm.u..Hu”..,“n“.,
17 ; EXTI2_IRQHandler x WASM . X
* RMCHEE . SNPRT 2 PR S RE o+ GBI =
» WABM R
KRR KKK KKK KRR KKK XK KKK KRR KKK KX X KKK KKK KK KKK KKK KRR XXX K X K K KK/
void EXTI2_IRQHandler(void)
{
printf("\r\nEXTI2 IRQHandler enter.\r\n");
printf("\r\nEXTI2 IRQHandler return.\r\n");
EXTI_ClearFlag(EXTI_Line2);
i

5.5.6 {FERAZINERK

(1) ®# GPIO_EXTILineConfig( L% 5. 5. 2)
#5.5.2  &# GPIO_EXTILineConfig it B

TAH % ft 5 TH#% ®* 2

RS GPIO_EXTILineConfig GPIO_PinSource: 7 ¥ # & 4 # o
void GPIO_EXTILincConfig(u8 GPIO || A S 2 3IM. %% R GPIO _ Pin-

AR _PortSource. u8 GPIO_PinSource) Sourcex(x B[ EA & 0~15)

ik e GPIO 51 B IR 5 Sl £ 1

B FI *

was ) | GPO-PorSouce B EM A RA W | KARE | X ]

WH GPIO Bl BAES | K

2 ¥(##34 - GPIO_PortSource, JH LA #E ## I/ SM 35 H i 49 GPIO 31, % 5.5.3,
#5.5.3 $¥ GPIO_PortSource £ X

GPIO_PortSource £ ¥ ok T GPIO_PortSource £ ¥ o
GPIO_PortSourceGPIOA #4 GPIOA || GPIO_PortSourceGPIOD ik cpion
GPIO_PortSourceGPIOB ## GPIOB || GPIO_PortSourceGPIOE ## GPIOE
GPIO_PortSourceGPIOC #Hk GPIOC )

i

/% BUE PB.OBFIMASMEABMAL S «/
GPIO_EXTILineConfig(GPIO_PortSourceGPIOB, GPIO PinSource8);

(2) B®¥ NVIC_PriorityGroupConfig( .3 5. 5. 4)
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% 5.5.4 &% NVIC_PriorityGroupConfig it B

B ) AHE
T NVIC_PriorityGroupConfig BASH

® 7

‘[ NVIC PrioriyGroup. (LB A AL KE |
[ void NVIC PriocityGroupConfie (a2 || BB | &
FEIE i priorityGroup) A -
WAL RN | KRR | RS AR
FEEE | | mmnmEn | %

B R :NVIC_PriorityGroup, ¥ B L4 A K, W& 5. 5.5,
#5.5.5 £ NVIC_ PriorityGroup & %

NVIC_PriorityGroup £ % # R
NVIC_PriorityGroup_0 Sedith g 0 f WA RS 4 B
NVIC_PriorityGroup_1 Sedith g 1 O, WA AL 3 L

—
NVIC_PriorityGroup_2 S LS 2 i, 0t RS 2 £ )
NVIC_PriorityGroup_3 Sedli SRS 3 4 MAE SRR 1
NVIC_PriorityGroup_4 o di R 4 4, AR SR 0 1

#il:
NVIC PriorityGroupConfig(NVIC_PriorityGroup_1); / * {# JHIE/ES 4411 » /
(3) R¥ NVIC_nit( 0K 5.5.6)

#£S5.5.6 F¥ NVIC Init 88

Wi ® 5
L3¢ NVIC_Init
FHRE | void NVIC_Init(NVIC_InitTypeDef » NVIC_ InitStruct)
DIENE | B NVIC InirStruct 4 7 69 B BOWH GH B NVIC H AT
WABH | NVIC InitStruct 8 146K NVIC_lnit TypeDel 9476114 10 GPIO MR A7 6

s | £
wme (x

REAE | %

wanEn | x B -

SHHIA :NVIC_Init TypeDef structure, & X F X stm32f10x_nvic. h”,
typedef struct

u8 NVIC_IRQChannel;
uB NVIC_IRQChannelPreemptionPriority;




HL 7 TR R SRR 1 - T RE I8
EE L

u8 NVIC_IRQChannelSubPriority;
FunctionalState NVIC_IRQChannelCad;
} NVIC_InitTypeDef;

@ NVIC_IRQChannel,, {8 f 3% # 5k R4 52 ) TRQ &M, WK 5.5.7.
#5.5.7 $¥ NVIC_IRQChannel 7 X

NVIC_IRQChannel LR NVIC_IRQChanncl R B
WWDG_IRQChannel EEEREE CAN_SCE_IRQChannel CAN SCE 8t
PVD_IRQChannel PVD i if EXTL 40 ok Wi _IRQChannel S TR 5~9 il
TAMPER_IRQChenncl Af TIMI_BRK_IRQChannel TIMI 4
RTC_IRQChannel — [rRrcemwm TIMI_UP_IRQChannel TIMI BRI
Flashlt{_IRQChannel Flash £} 4 i TIMI_TRG_COM_IRQChannel | TIM] fih % #0138 W7

RCC 218 TIMI_CC_IRQChannel TIM WS |
EXTI0_IRQChannel ST O o TIM2_[RQChannel TIM2 2 th i
EXTI1_IRQChannel SHESHIRAR 1 Pl TIM3_IRQChannel TIM3 4 & o W
EXTI2_IRQChannel SR 2 ol TIM4_IRQChannel | TIM4 24
EXTI3_IRQChannel SHER AL 3 i 12C1_EV_IRQChannel 12C1 35 44
EXTI_IRQChanndl | S 4 12C1_ER IRQChannel 12C1 BRI
DMAChannell_IRQChannel DMA i 1 i 12¢2_EV_IRQChannel 12C2 3 i
DMAChannel2_IRQChanncl DMA iill 2 12c2 ER IRQChannel 12C2 i
DMAChannel3_IRQChannel DMA i@iff 3 i SPIL_IRQChannel SPI1 & iy b
GMAChannzMJRQChanncl DMA i 4 o7 SPI2_IRQChannel ‘ SPIZ £ J&j b i
DMAChannels_IRQChanncl DMA 3 5 USART1_IRQChannel |UsARTI 2 it
mAchnnndGJRQChnnnc' [oma a5 USART2_IRQChanncl [usarTz 2 At
DMAChannel?_IRQChanncl DMA B 7 47 USART3_IRQChannel [usaRTs 2w
ADC_IRQChannel ADC £ 5 i EXTI115_10_IRQChannel ShERPTEL 10~15 Pt
USB HP_ CANTX_IRQChannel | o0 56 8 3 # CAN RTCAlarm_IRQChannel N A

R ELR
USB_LP_CAN_RXo_IRQChannel | 0" TAABALE CAN 0 USBWakeUp_IRQChannel P e Ry

BRI L B
CAN_RXI_IRQChannel Jeant murw 4“

@ NVIC_IRQChannelPreemptionPriority, # # i fi NVIC_IRQChannel 1 ) 55 4 f£ %
2%, F BB VG BBk F NVIC_ PriorityGroup, L # 5. 5. 8.

® NVIC_IRQChannelSubPriority, # % B i NVIC_IRQChannel # # ¥ i £ 4% , $ it
B E R % F NVIC_PriorityGroup, L% 5.5. 8,

@ NVIC_IRQChannelCmd, # 5 % 1% 5t NVIC_IRQChannel t 5 ¥ # TRQ 5 i# B i it
ERKAE, XA SHORAE N ENABLE it DISABLE,
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NVIC_IRQChannel | NVIC_IRQChannel .
G BRI B "ot
NVI iorityGroup_0 I 0 0~15 Sodi RGO 6L, & RSB 4
w > PriorityGroup_1 _ | 0~1 0~7 Sadi R 1 B P RS 3 A |
IC_PriorityGroup_ 0~3 0~3 SedifhSes 2 i kR % 2 L
_ NVIC PriorityGroup_3 0~7 0~1 SRS S KA RS L |
TNvIC, PnomyLH‘ONlﬁ T o T [menrmwowagrson
T R NVIC_PriorityGroup_0. il 8 ¥ NVIC_IRQChannelPreemptionPriority X} 5% M7 3 iff 4 i 8 K 7= 4 %
W33k NVIC_PriorityGroup_4. 015 # NVIC_IRQC riority i o o0 24 00 180 R 4 R

ol

NVIC_InitTypeDef NVIC_InitStructure;
NVIC_PriorityGroupConfig(NVIC_PriorityGroup_1); /» iR EGSPH 1 * /
/o JFR TIM3 SR BT IR S RS 0 AR JE 2 «/

NVIC_ NVIC_IRQChannel = TIM3_IRQChannel;

NVIC_InitStructure. NVIC_IRQChannelPreemptionPriority = 0;
NVIC_InitStructure. NVIC IRQChannelSubPriority=2;

NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_InitStructure(SNVIC_InitStructure);

(4) B EXTIL_Mit(NF 5.5.9)
#5.5.9 &% EXTI_Init {285

BH % 5
A EXTI_Init
RBURTE void EXTLInit(EXTI_lInitTypeDef  EXTI_InitStruct) B

SR | ## EXTI InitStruct wﬁzms&mmmr& EXTI #7748
| mAZH EXTI InitStruct i 1% EXTI {nitTypeDef fO38F, BETHEEXTI MREFL

wihEn | %
B %
L CaE
wWNEE | %

S YR :EXTL Init TypeDef structure, & X F X stm32f10x_exti. h,
typedef struct
¢

u32 EXTI Line;

EXTIMode TypeDef EXTI_Mode;

EXTIrigger_TypeDef EXTI Trigger;
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FunctionalState EXTI_LineCud;
}EXTI_InitTypeDef;

@ EXTI_Line, ¥4 # {# i 5 % & B A Sh 78 1 T2 3, 2 5. 5. 10,
#5.5.10 $% EXTI_Line X

EXTL Line 8% L EXTI_Line ¥ wo#
EXTI_Line ShaB I O EXTI_Linel0 SHB L 10 -
EXTI_Linel AWEWE | EXTLLincll S 11
EXTI_Line2 SRR UG 2 EXTI Linelz SR 12

X T amemas EXTI Linel3 R 13
EXTI_Linet Sl sk 4 EXTI_Linel4 SN 14
EXTI_Lines SRS S EXTI_Lincl5 ShBB LR 15
EXTI_Line6 SR B 6 EXTI Linel6 SRR 16
EXTI_Line? ShE8 K 7 EXTI_Linel7 | ShEg 17
EXTL_Line§ SRR 8 EXTI Linel8 ShER WL 18
EXTI_Lined SRR TR 9

@ EXTI_Mode, i B#{# fEL B AHER, WL 5.5. 11,
#*5.5.11 $¥ EXTI Mode X

L3
EXTI_Mode_Event 3 EXTI LRS00 A T4 3R
EXTI_Mode_Interrupt BB EXTL S B AL D iR

@ EXTI_Trigger, 88 6 fELR B WOl 3013, L% 5. 5. 12,
R 5.5.12  $¥ EXTI Trigger X

EXTI_Trigger £ o
EXTI_Trigger_Falling VAL R WY b R
EXTI_Trigger_Rising LR AR B T 0 R R
EXTI_Trigger_Rising_Falling BEE A SR B L TR R I W TR

@ EXTI_LineCmd, f5E S h 4R B 09BN . & AT A BEi% % ENABLE ) DISABLE,
i

/v FERESMESPNT 12 1 148 PR Y FRBBE +/

EXTI_InitTypeDef EXTI_InitStructure;

EXTI_InitStructure. EXTI_Line = EXTI_Linel2 | EXTI Lineld;

EXTI_InitStructure. EXTI_Mode = EXTI_Mode_Inter: rupt;

EXTI_InitStructure. EXTI_Trigger = EXTI_Trigger Falling;

EXTI_InitStructure. EXTI_LineCnd = ENABLE;
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EXTI_Init(SEXTI InitStructure);
(5) B¥ EXTI_GenerateSWinterrupt( L% 5. 5. 13)
#5.5.13 &% EXTI_GenerateSWinterrupt i B

W4 ] TH4 [

AYA I[1_GenerateSWinterrupt wHBH x
£l |_GenerateSWinterrupt(u32 EXTI Line) B FIE x
itk e e
MASH | EXTL Line, A5ty EXTI &8 HEMER | %

il:

EXTI_GenerateSWInterrupt(EXTI Line6); / * fESMF P 6 fiH b 7= 4 B4l » /

5.5.7 FREBEM

© BJFd EXTIO M F sk R 77X B EXTIL # EXTI2 @8 T 85 Emu iR .

@ W EEITIF AFIO w4,

© B4R EXTIL A1 EXTI2 4 T 4Kl K 09 97 2 B AT 57 X1z 60 31 B 350 8 1A B o b
fuoh 52 77 R 69 18 B AT AR AT b

@ FFFF NVIC T RS54 2, 4848 ST ol OH A SORY1850, — 3L 7T LA % 3% 4
MIEA LA WG RS, W T AR B R R S R B, R E R e
AL G LR SRR RO, T WM 2 7 A R T L0 6 1

© #A EXTI F T2 J5 B R 2 AT F SR B o WidR &, X b & — Bl R,

5.5.8 SCIQEESR
I RE TR RRGRE2EKF F7 875
A BT R S HER IS GBI F Curl + Fs 847 I
P SO RIR I F F5 BT, Mo R HeB 0, 7T X1 IRQHandreter
T E] PC S 8 U 8 /R A 5. 5.3 BRfs 8. [PIT2{Gatadegents:
M 5.5.3 AT LUR th BF S SE#EA T EXTIO [T R
U BJR EXTI0 3 3E o], i R#EA T EXTIN 0, 35859 t““ o ——
Bkt R T — WIS, TR EXTIL o oki& 6, 7 2 e

AT EXTI2 1M, B8] EXTID U [ % o 8 EXTI2 B5.5.3  NVIC %5 80 in
HWRE T . B EXTIZ 838 B, 2k £ EXTI B RRAR

o0 e fe & EXTI0 38 16, 78 B 582 o Wi 480 25 U5 9 TE 638 (B0 0 ELESEY 38153
mesg.
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5.5.9 N &

A A R T B AE A A 4 B2 ARM Cortex - M3 B NVIC #4125 A1
STM32 (58 BT Al , BR 3H T BURBIF R BER T Wi ML . Hrb NVIC i
o WO 56 40 B E s A LR R R AR B A5 1 R R T IR R

5.6 WMRABDPHSIA

5.6.1 HOEW

JOE 3

TE Hh B AL RO B R T AL R e eh BT WL 5 2 SR BDK B AN R RS T4
3 R PP B B RR B E S8 AT R A5 BT 08T T B A SRR 3T , A TI 6575 ey B0 LA B0 R
KRGS IE W TAE AR REMSHRE RAERTHRAJE R, HTFEN S HLBTR
ABUEATEN R R 005 1 @R T & T T RM A LR RS 0 454, Ak
“ETIAT. STM32 SsHRiE T 2 RAENM, AFEH OB TRMMI B TR, A0 58
BUOHIMARA .

B O [T & # WWDG, 2 Window Watch DoG B 5. WWDG #9802 —1 6 i
BEHECRE LRI T

o WE—AAIREE . A BEITHRR S,

© SATSEAF  MBRHEEBR MM T 0x40, (EF 1T B BUE AD W 4 8 47 43 Wit

BARTEH AN ERORE, SR TRBUE D W= 5 6.
© WREZNT A I3 B AV 08, 258 W 8% T 0x40 B 2= A B 37 e 8 o oo
CEWD) , it o1 b7 BB 95 T LA B P F T 36 400 3038 LU 6 4 WWDG S {37

WWDG %54 18 P 4 5. 6. 1 BiR

P 5. 6. 1, T A 46 47 77 38 T TL6: 0047 M9 2 WWDG 4 i i i, 3L & 75
PCLKY g3 534538 2 )5 B7 7= A 11 B0 3R 30 T AT R 8. 3 BB W 0x40, T 2
SR— YR 1 0 L e O AT L Ao TR 55 b AT R R A . T MM R AR S R T
Ox3F i, B &7k — % WWDG & fir. T WL6:017F M2 WWDG i ¥ A A, 24 T(6.0]
AFBO TR T WS 0] e A7 1 ) 0B 3E 47 o260 B2 , DRE 2% A — YO 1T 0 . S B A2
BT T S R R A AU 2 N B FE W6.0)5 0x31 Z T AR 2R AT
AL o AR F R EE R 58 o B 2 L 7L SR 5 0 A OO B4, A4 B e — R T T M A
SXIER STM32 ) WWDG A 45 .
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EIVARENTS
a2t I—\WB|W$IW4|W3IW2|W1IWO|
W
a5
o [T TTTT1

L.NAITG|15|T4 l-r2|'r1|1‘0|
1

AR TS
PCLK1
HOENHH

H5.6.1 WORIH WWDG EHEE
oo BT AP 5. 6. 1 3 3K — A5 B, Bl WWDG (3R 3 Bf 3k  PCLK1. X8k 2
WWDG E% i& 17 ) 26 B % ¥ PCLK1 % 4 S, WH (T RE 4% 1 T T4E. Bk
WWDG — 8 F 8RBT PRI .

2. TEiRit

AATHGHEAT LRV, RIE STM32 M6 ORI E M. Wkksr
B 2 TR A0 R o AR 55 AT IR B4R . I OB — A Sh AR P T EXTIO, O
VT LT VR T4 A R e T B O 4 B S i RSB . 2 EXTIO il % BT 4 b MR 4
fE W IBRAR PR & A R BT DR TR AL . LA R B O LR UT e, AR
B 5.6.2 fim.

H562 WOBRITHXRRAEE




R LT R habilrons L FEE S

3. B

A A5 SR B 5. 5. 4 N —3K, L 5. 5.2, kAN RS232 H P R4l It .

4. BFQIt

AN IR R E S R RS EX WWDG IR E LR

@ Ff RCC 27772541, % PCLKI %% ¥ 36 MHz(Il PLL 1 iH 72 MHz J5 #47 2 250 .

® f[JF WWDG B %, % WWDG JR T APBl M2 %% (B KH#E 36 MH2) .

® FLE WWDG, UM N 8,305 AR H B CRRERE A 0x7TF),

® Filf GPIO.EXTI.USART %5higt,

©® 4 WWDG i 1 {70t AR v T B T e IR 58 o RS 4, I 43 7 EXTI s R T 8w 58 o

s

1M %4 F WWDG () e 8 e 158, 5 8 B () 78 B8 2 ol th b IRl Ao S i B 2 M i e R . B
HF LA 6 TR B AR AT — YO R R B

O ERT LR K WWDG J& T APBI R i %, B % 7% ot 83 /1 F PCLKI, Bk N
36 MHz( LR85 1 N & B %55k PCLK1 % % 36 MHz), Bt PCLK1 % 36 MHz,

@ fE PCLK1 $K 37 [T I 2 0, 1 S B 2 0d BESE 69 4 096 4335 (PR A STM32
HARSHFM) . 45T Prescaler=28 43 S (LR % 3 £, i1 e A M 48 B A 1750 &9 31 $o o5
ESh

Swwocen =PCLK/4 096/Prescaler=36 MHz/4 096/8=244 Hz
SR AR5 B 54T YRR B 1) 2
Tow =1/ fwwooem =4 ms

@ L% 3 AR B W IR T B 0 0xTF, W) b A1 7 B 20, 24 11 0+ 20 0x40

BRE Ox3F W52 A A 1 1A S AL, W3 1 1 70 010 AR Bl B0 % A 06 L0 640 e 1 K
Tywoe =4 msX (0X7F— 0x3F) =264 ms

Twoo {8 A YRR FF 0 17 15 5 B 7 17 40 08 o 52 {3 F 160, BT A A3 P 82 57 ) OR8 0 JA0 00 S e
K F 264 ms, FWH K AF TR AL

TR B4 I B & 5. 6.1,

£5.6.1 WORTHZRTREEN

s | xmmm | AU

cortexm3_macro. s
boot AL oo STM32 #0530 SCHF » B4 4 R B85 310 B0
stm32f10x_vector. s
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@#x5.6.1

xak | XA KA VAR

stm32{10x_rec. ¢
0 RCC MK # 3

stm32f10x_flash. ¢

stm32{10x_gpio. ¢ B# GPIO K2 ¥

_— At IRt A 0 60— 36T 8 8 1 o 09 STM3Z T8
brary b | MR AL

stm3z{10x_usart. ¢ USART 84 B0 8 1L MR W & B R
stm32f10x_nvic. ¢ B 16 SR 28 NVIC ADoK

stm32010x_exti. ¢ SIS EXTI 9% 30
stm32(10x_wwdg. ¢ WWDG B 9] 841 LR 1 6 30
interrupt AR | stm32f10x_it. ¢ STM32 (¥ o W AR 95 B2 A
sre X{EAL [ main.e PR |

5. ERES

L R R R T T

* X4 : main.c

e H : Losinganong

* ERA : 15/09/2010

* iR : ERF

R I R I,
AR > il

# include "stn32£10x_lib.
# include "stdio. h"

/o HIE XA XRRT

/x HEXBEE

/e HEREE

/* AR XER

/% HSESCRER

void RCC_Configuration(void) ;

void NVIC_Conf iguration(void) ;

void GPIO_Conf iguration(void) ;

void EXTI_Configuration(void)

void USART Configuration(void);

void WADG_Conf iguration(void) ;

/KKK KRR XXX X KKK KRR KK KKK KKK KKK KR KK K XX K X KR KRR XK K XX X
* REA : main * WhgiR X

xR B * B A X
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x MABK X

P L T Y,

int main(void)

{
RCC_Configuration() ; /x BERGERE +/
GPIO_Configuration(); /% B8 GPIONEO »/
NVIC_Configuration(); /* BB NWIC x/
EXTI_Configuration(); /% B EXIT %/
USART_Configuration(); /* iX'E USARTL =/

[ RERTRAELS ORTREORUHA EONTE, FUZEA else HFE «/
if(RCC_GetFlagStatus(RCC_FLAG_WWDGRST) != RESET)
{
printf("\r\n The STM32 has been reset by WWDG \r\n")
RCC_ClearFlag() ; /* WA IR EARE
}
else
(
WWDG_Conf iguration(); /o B WWDG x /
printf("\r\n The STM32 hast been reset by WWDG before \r\n");
¥
while (1);
i

R KRN KKK KRR KK XX K KKK KK KRR KKK KKK KKK KRR KKK XK KKK KRR KKK X KKK KRR

* RMA : RCC_Configuration  BHER . E
©OREHE . R IR v EEE K
x MABE X

KRR KKK KRR KK KKK KKK KKK KKK KKK KKK KN KR A KKK XX KN N RN KKK KK KK KKK H X/
void RCC_Conf iguration(void)
{
(/% AWSHREYY RCC_Configuration i 3 P MBS U, B % A FRAF IR A1 % /)
/* §TFF APBL WK L MBI 1A T 1 MR b6 « /
RCC_APBIPeriphClockCnd(RCC_APB1Periph WHDG, ENABLE) ;
/% TFF APB2 f4K i) GPIOA , USARTL R4 » /
RCC_APB2Per iphClockCnd(RCC_APB2Periph_GPIOA | RCC_APB2Periph USART1, ENABLE) ;
i
SRR KKK R XK R XX KR KK KRR R XK KKK K XK XX R KK XXX KK KKK KX KKK KK X XX n
- 123 : GPIO_Configuration * WEER X
* RBENE . B4 GPIOM I TIfE * SRl x
* WABY K

KK KKK KKK KKK KKK KRR KKK X KX XXX KRR XK KRR K R KX X Rk X kR

void GPIO_Configuration(void)
{

/% SE X GPIO ¥R (L4 H#k GPIO InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
/x &R PA.O g | HI#f A (EXTI Line0) x /
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GPIO_InitStructure.GPIO_Pin = GPIO_Pin 0;
GPIO_InitStructure. GPIO Mode = GPIO_Mode IPU;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/% S X PA.O KA M O My AE i (EXITO) x /.
‘GPIO_EXTILineConf ig(GPIO_PortSourceGPIOA , GPIO_PinSource0) ;
/x % USARTL f) Tx B)(PA. 9) % 2 ) figifE et thohfig « /
GPIO_InitStructure.GPIO Pin=GPIO_Pin_9;
GPTO_InitStructure. GPIO_Mode = GPIO Mode_AF PP;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed SOMHz;
GPIO_Init(GPIOA , &GP10_InitStructure);
/% VLR USARTL f) Rx B (PA. 10) ¥R ZS M AR  /
GPTO_InitStructure. GPIO Pin= GPIO_Pin_10
GPIO_InitStructure. GPI0_Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);

R R I T T ™
* EHA + EXIT_Configuration » WHMER R
* R : RE EXIT S8 * EEH Kk
* WAZH K
KR KKK KKK KKK KK KKK KX KKK XK KK KKK KKK KR XX KKK
void EXTI_Conf iguration(void)
{
/% S SCEXIT $)HA L5 HI4K EXTI_InitStructure » /
EXTI_InitTypeDef EXTI_InitStructure;
/x BRSMB AT O i il (EXIT_Line0) ¢ F MR I A4 i » /
EXTI_InitStructure.EXTI Line = EXTI Line0;
EXTI_InitStructure. EXTI_Mode = EXTI Mode_Interrupt;
EXTI_InitStructure. EXTI_Trigger = EXTI Trigger Falling;
EXTI_InitStructure. EXTI_LineCnd = ENABLE;
EXTI Init(&EXTI_InitStructure);
/% S XCPB.O HSHER T O M A (EXITO) * /
GPIO_EXTILineConfig(GPIO_I + GPIO )s

b
A o
* HHMA : WWDG_Configuration * LSRR : %
* EMHhE + B WHDG £ * REH : &
* WABH : K
»nu»*uq*kix&&*&h'!kﬁ&fﬁa—r;&t«ixl*)‘x*»x&ﬂ**(u»d*&&&»»knv&u&ﬂ'v&/
void WNDG_Configurat ion(void)
t
/xR WNDG B 8, HWDG A 4t 351 = (BCLK1/4 096) /8 = 244 Hz(% 4 ms) x /
WHDG_SetPrescaler(WHDG_Prescaler_8);
/% R WG AT T OxTE 3£J7 ) WD, LA WADG IR 14 4 ms X (Ox7F - 0x3F) = 264 ms. » /
WHDG_Enable(0x7E) ;
WHDG_ClearFlag() ; /xR WADG L0 R o B (EWD) B x /




el DR Tl ToRsy L AR IE S

WWDG_EnableIT() ; /% {SifiE WWDG 7L ) e R o I (EWI) ¢ /
* R : NVIC_Conf iguration » HIHER : E
€3 - W NVIC B3 * B [ K
« WABM . X
N L I T
void NVIC_Conf iguration(void)
l
/* 5E X NVIC B BA 4k 45 #9 ¢k NVIC_InitStructure =/
NVIC_InitTypeDef NVIC_InitStructure;
/o BERRERIH 2 «/
NVIC Priori £ig(NVIC_Priori 25
/% AERESMER T O i (EXITO) , 0 4456 i PR SE4E .0 Bk S HEsEH » /
NVIC_InitStructure.NVIC IRQChannel = EXTIO_IRQChannel;
NVIC_InitStructure. NVIC_IRQChannelPreemptionPriority = 0;
NVIC Ini NVIC_IRQC ity=0;
NVIC_InitStructure. NVIC IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC_InitStructure);
/o AERET OV )M (WWDG) TR, 1 GRS R SR X /
NVIC_InitStructure. NVIC_IRQChannel = WHDG_IRQChannel;
NVIC. NVIC_IRQChannel iority=1;
NVIC_ e. NVIC_IRQCH rity=0;
NVIC Init(SNVIC_InitStructure);

b

KRR KRR X KKK X KKK KRR XXX K KKK K KR XK KX KK K KKK KKK XXX X KR
* WML : USART_Configuration * s : K

* R R L& USARTL * R EE s K

* WASH : A
e N it
void USART_Conf igurat ion(void)

{ /% AFRHUFSN USART Configuration R¥ M &, WM # ABFEHHR A2 /)

/KRR KK KK KKK KKK XK KKK KKK KKK KKK XK R KKK XX K KX K X X
* EBH : fpute * MHER R

* R « #f printf sRMEE (P USATRL  « B R : E

* MASH : K
a»»«*»uu»k&»*&uunu»x&»uuu»x;»xhu*u»»&*»k«n;*f»xu»x&uax**&&»k*n/
int fputc(int ch, FILE « f)

U /% ARESHUFY foutc BMARE, IR A BIFIHRAS </ )

R R K KR XK KKK KKK KRR KKK KRR KKK KKK KRR KR XK KK XX KK XX XXX XK

* X : stm32£10x_it.c * A HB : 14/09/2010

* fEH : Losingamong * d#E + TR 5 R
R Y
I IR oo */

# include "stm32f10x_it.h'
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# include "stdio. h"
T T T
* AL + WWDG_IRQHandler « BABE . X
* RMA + 1T 0905 AR o 4T AR 55 0K * EEH K
* MAZK  E
T I I T

void WWDG_IRQHandler(void)
{

WWDG_SetCounter(0x7F) ; /% ER WADG I HER + /
WWDG_ClearFlag() ; /% WBR WADG I 3 W AR e T (END AR 5 % /
printf("\r\n The Windows Watch DoG has been flash \r\n");
b
KRR KKK KK KRR X KKK KRR KRR KX KX X KRR K KR KK KRR KK KRR KRR KKK KKK KX KKK
P13 + EXTTO_IRQHandler » WABN . %
* BB R  SRERT O TR ST R B« R[N : K
* WASY : X
KRR KKK R KR KKK KKK KK KKK XK KKK XX KKK KRR KRR KK KKK KRk K8/
void EXTIO IRQHandler(void)
{
while(1);
b

6. ERATINERY—B
(1) B RCC_APB1PeriphClockCmd( L% 5. 6. 2)
#5.6.2 & RCC_APBI1PeriphClockCmd it B}

iH 4 f 5
(3¢ RCC_APBIPeriphClockCmd
E3:v92 void RCC_APBI PeriphClockCmd(u32 RCC_APBIPeriph, FunctionalState NewState)

R2lig o 1 AESR# % e APBI 426

WASHI RCC_APBIPeriph: APB] #hi2 it

WASH? | NewStatc A LI SO TR, 15+ $HT B ENABLE KA DISABLE
sHsH | %

T %

EYCalE:

wupRy | %

SYciiR : RCC_APB1Periph, {tak APBI SMg A 6, AT LA 5. 6.3 th iy — sy & & 4
BAEH UL & 1A B B .
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W ot sy | LEEIDE

£5.6.3  $% RCC_AHBIPeriph X
RCC_AHBIPeriph £¥ (LR RCC_AHBIPeriph % F
RCC_APB1Periph_TIM2 TIMZ 14 RCC_APBIPeriph 12C1 | 12C1 nf##
| RCC_APBIPeriph_TIM3 TIM3 i 4 RCC_APBIPeriph_12C2 12C2 B #h
RCC_APB1Periph_TIM4 TIMS b RCC_APBIPeriph_USB USB
RCC_APBIPeriph WWDG WWDG i RCC_APBIPeriph CAN CAN 8§
RCC_APBIPeriph_SP12 SPI2 W} g RCC_APBIPeriph BKP BKP i # ]
[ rec APBI Periph_USART2 USART?2 i 8 RCC_APBIPeriph_PWR PWR
RCC_APBIPeriph_USART3 | USARTS hif 4 RCC_APBIPeriph_ALL 4 8% APBI 41 R
.
/# JFJ3 BKR I PWR SR A4 » /

RCC_APB1Per iphClockCnd(RCC_APB1Periph BKP | RCC_APBlPeriph PWR, ENABLE);
(2) B¥ WWDG_SetPrescaler( 1. 5. 6. 4)

#5.6.4 H WWDG_SetPrescaler B
K % W HA A
| e WWDG_SctPrescaler T emex *x
ETTi3 void WWDG_SetPrescaler(u32 WWDG_Prescaler) 8 %
DA | @R WWDG BRI BT RE
WABH | WWDG Prescaler.Hi2 WWDG M4 wHARE | %

B IR : WWDG_Prescale, %

#5.6.5

%5 BB WWDG B4, W% 5.6.5,

B8 WWDG_Prescaler X

WWDG_Prescaler S8 |

W

WWDG_Prescaler 23

| S

WWDG_Prescaler_1

| wwoG B0 1

WWDG_Prescaler_4

[ wwoG s s «

WWDG_Prescaler_2

[ wwoe marsmity 2

WWDG_Prescaler_§

[ wwoe B sty 8

B

WWDG_SetPrescaler (WWDG_Prescaler 8); /x 4% WWDG M4 it 8 » /
(3) ¥ WWDG_Enable( R 5.6.6)

#5.6.6 & WWDG_Enable i% i
WHE | oy [ mas G
1723 WWDG_Enable WS x
R BRTE void WWDG_Enable(u8 Counter) B F *
DML | $1E WWDG SR AR k| k|
WASH Counter: #§ & # (11t M. %S BORMELH N 0x40~0x7F BEMEN | E

eix
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B
WWDG_Enable(Ox7E); /  {fifi§ WWDG I B HH{AH 0x7F » /
(4) B¥ WWDG_ClearFlag( L% 5.6.7)
#5.6.7 &M WWDG_ClearFlag B

kS R 5 WWHH R 5
ET ¢ ‘WWDG_ClearFlag LEES S x
R void WWDG_ClearFlag(void) BRI E3
ThheHE B WWDG 730 B o 45 ekt x
WABY * OV %
B

WADG_ClearFlag();/ » Wk WWDG IR i M AR A A7 = /
(5) B¥ WWDG_EnableIT( L% 5. 6. 8)
#£5.6.8 &K WWDG_EnablelT 158

TH% 8 TH% ® %
3:€3 WWDG_Enablel T eSS *x
YR void WWDG_Enablel T(void) B x
A 1 WWDG 5 1 8 oF i (EWD Set A x
WABM * WPHEY | K
.

WWDG_EnableIT();/ + (% WWDG LY b iy « /
(6) R WWDG_SetCounter( 1% 5. 6. 9)
#5.6.9 &¥ WWDG_SetCounter i B

TH% ] ETE R 8
(T WWDG_SetCounter XS *
Ed:-4:39 void WWDG_SetCounter(u8 Counter) B x
LS BE WWDG H 8% SRR x
BWASH Counter #i 2 [ THIH BB . WS BRMABHY 0x40~0x7F BMHEH | X

il
WWDG_SetCounter(0x70); / » BLE A ITHIIH MW 0x70 « /
7. FEER

O ® OB R L EAEAE, BT M R TN T oxd0, 2B D F ]
F A A BRI T6 (RN 0, LT AN 0x40 BRI H ST |- % 4 — K AR,

i 16.
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® ﬁuﬁr‘lﬁﬁﬁﬁfﬁiﬁﬁﬂ:~v{ﬁ§1ﬁviuﬁ‘l WWDG &4~ #7225 B RS AR B4R
W B S5 B SR 1 AL ARR AR T R

@ EEE OB A HZEET — KBS 4 £ Z RN AT LABAE A .

@ BAFRT B4 STM32 A BRET DR ITRHNARRELT, XK SBARX 4.
A5 TP BT DB U1 01 B0 R 04T 72 U5 R ER U A B 2 R W R —

© MREFFEELHR S HFERS B2 ORI B PR, B¥E
B 15 B K R MR 00T RO R T A 0 o T R SR

© AWRFBRI L AE EXTIO 8 Ui IR 55 80 B T FE0E 3R/, 0 0 RATWOR 1119 69 R
WAERR B . (ELESCRRRE A SR AR B ZE R 1k 7E T AR 9 MO SE AR IR A

8. SLWER

YRR TR BB RBZERT F7 553 A SRS EHRE EEE
T Ctrl+Fs #THRE 5, KRG 1T F5 28217, Al LUE B PC 30 8 O 54 3 ik
#| T “The STM32 hast been reset by WWDG before” b , iX B2 FE7E 4 — K AT /5 o 564
HERBRELHOFITHEAHEE RS B B/R“The Windows Watch DoG has been
flash”<##¢, B 81 0 140 3 00 IE 76 W 0 BRI 97 , B 5. 6.3 B

BT #8#, AT F B PC S A9 88 0 8B T “The STM32 has been reset by
WWDG”, BB F #8510 (0 A R S M BT U T B EXTIO o R 4541 5
BT 0 OB AR YRR R8T, T E R SEGEINIE A, R QIR I, TR A: TR TR L B
B ERPATHRREER TX—$F, BHENES. 6.4 FFR{TH. LRALZLHEA
NHERF RS R B .

RIEX

R -
[msmlzmvbmmnbwmmnm
e o W Oes oo
|The Windows Wach DG has been s

Inuw-m-.wmmm-nmvu
|The Wasdows Watch DG has been fash
| The Windows Watch DoG hs been fash
| The Windoms Wetch DOG hasbeon fash
The Widows Watch DoG has boenfash
The indows Wotch DoG s boen fash
| The Wiows Watch Dot hasbeen fash
o VidorsWach s et
| T Wendows et Dt hasbeen

e Watch
‘Windows Watch DoG has beer flosh

M563 WORIHILRK1

| The Windows Watch DoG has been fash
\mv«emwmmsmmm
| he Windows Watch DoG has boe flash
The Windows Watch DoG has been lash
| The Windows Watch DoG has been flash
" | The Windows Watch DoG has been flash
“The Wsdows WWatch Do has been fash
| e Windows Wistch Do s boen s
The Windows Watch DoG has been fash
| The Windows V/ch DoG has been fash
The Windows Wetch DoG has been fash

|| e o vt 00 s et
| [The STMIZhas been ese by WWL
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9. N &

/N T ELE STM32 i #s i 25 A0 BT 0 1720 5 JR T, o9 25 41 AR be e o 20, L 28 3k
G AR ORI A A BT A SR AR SR B R RREEEE AR
el H O BRI RS .

5.6.2 MMIIEA

1.8 &7

5.6. LN EEE AT STM32 fiess 3R AO T FUB TR 9B LR 1100 . ANk B
2655 — RE T~ M52 F 14 (Independent Watch DoG, fij# IWDG) B FF .

B LV D0 322 TR TR A SR 0 10 R P AT M A B A L B S W AT L
IEH TAEBYRTIRRE STM32 (9 ot 6P TE % TAE. BB O 1150l F BB K7 0 70 L 2 A BR
) ARFT 6 B PR — A BE X 2R AR AT MR R 1T, ST LR T TR RS RE E R E
#b, %9 STM32 R R IF (M8 TR ST LR —BARR . XHME IWDG i Hik.

TR £ 2 0 SR LARE (54 B2 RoRIA R . T84 TWDG 2 T8l E & 3h i,
& T ABSFER? BN AT LT, IWDG 13548 2006 — A8 11 9 254, BD A% 0 0 1,
B E R . R BT DB T 2 B LA R B L 98 S B A D D R A SR B B e
FH T APBI B2, TWDG BEA BB R A LA 4 3 6 1 1 0 48 00 PR I 60 B 47, U 3 — 2 76
AR T 1R A T STM32 BRI B2k 0. A STM32 AHEAR 5% SCRY AT 1L 45 %1, STM32
#) IWDG BLA7 0T AR -

© YA SEA A I AT B T H0EE

© SR I ) RC 4R S5 8844 AT 284 L IFFHLBER F T4 .

® FIVMIHMIE)T A HR I B E 0x000 B A K fir .

TEAF B IWDG f F 2R SE i) RC 4R 5 88 42 (116 6 3R 50, JL32 17 R B4k F STM32 Ry it
FRK. IWDG MBI ANE 5. 6.5 FiR .
18Vt EK

B5.6.5 MIBIHIBLEH
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MBI 5.6.5 XA KA~ EEE R IWDG £ F VDD # X, 4 ] VDD f4 T4 57 %
HLE . X R bR BN E STM32 #) ARM Cortex - M3 B 1L TGN TAETF 1.8 VIEBK,
A AR A B LR (UL P BT L 5 9 P A A PR AL R AR ALY, IWDG {1 R fE
IER T, 45 LATR, STM32 ) IWDG B 7E B 40 SRS IR S5 (6 B I LW DR 113847 T
WH AR TS STM32 £ —E 2 E R EUR  NTRESE It KR 2 RBFH(ESF .

2. LWt
A/NTHA T LR EBE 5. 6. 1/NIRIGY R A — AN S F B IWDG 89 R 4

PIaAL
RCC/GPIO/NVIC/
SysTick/EXIT

REWDGHH
i M

B5.66 BIRITPERRBE

3. BHBE

AN BN 5.6, 1 NSRBI 5. 5. 2 TR,

4. BRIt

HRTES BT AR ST RE A e B b AN 5 5. 6. 1 /N RBARME AL LR R
AR DT

® fii & RCC.GPIO,EXTI,USART FEMA.

® FCE IWDG, BUAMAE K 32 44, EARAL K 349,

© IWDG B4 S A BT 107 10 0 52 93 R 1 4 o BT, 7 LA BE D 8 Sys Tick &2

F 88 7% 4 250 mis B (8] 6 G o FH LA 47 JE) 390 e R e 0 1
® M NVIC, BT EXITO 835 #4156 454K %64 . IS T SysTick BALMSE SRR .
XF IWDG BB S H R L F A,




R - TR DR R T A
WWW. dlaﬁ2116 ?%@£%¥ STMi;{E;biZ

(1) IWDG R B

5. 6.6 AT L T IWDG MFE SR, 7B FN LS S REE, STMS2 i
IWDG ¥4 21 38 /5 R 5 DO fiE . B B 6 91 46 R BE 5 0 82 42 JFOU A B IE 0 1%/ 5 TWDG o]
B, BEFRMNWT .

© e R IWDG M H S HE AT R 2N 4016 IWDG KB4 17 2% (Key Register) 5
A 0x5555,

@ ®# IWDG HEEM )7 E R REHEE A OxAAAA,

@ M IWDG 77 ik R @ F 8 hE A 0xCCCC,

HERERE WL IWDG LA 0x5555— T Bt BAL—~0xAAAA—>0xCCCC &) Kl
WS A LR R T IRV 72 0 B8 S AR, 40K IWDG P ZEFREHE
FE A 0x5555 4 REB UK AT HRAE.

(2) IWDG B HHEITE

15 WWDG 2451, {8 i STM32 #7938 RC #R % 2515 32 kHz(SBF | STM32 Ay RC
15 5 25 0 3 6 R RS E L MR BE B % S 30~ 60 kHz A%, 7 4 A 40 kHz, it 4b 77
EHHK 32 kHo) i IWDG M 32 4H8 . IR 4 % 5 43 31 TWDG 9 it BRI«

Pws =1X32/32 kHz=1 ms

TR E IWDG BB 2% 349, B BL AT 41 IWDG (988 th B (6] O CEE M 349 i Wit
BEOMEETE:

Twogour = (349+1) X Py =350 ms

KRR AN B F R IWDG &4 - YR g AR ) ] B o L P R A A A /D 3K
— i ] 0 JEL A 47 O 0 B L 75 M A TWDG SR A

TR SO L2 5. 6. 10,

%562 MIUBIHRRIRERN

peisty SCHE R SCHF VT

cortexm3_macro, s
boot X {4 IS—— Y V) RSN T A LR A S L

stm32f10x_vector. s

stm32f10x_ree. ¢
BE RCC R 2 R¥
stm32{10x_flash. ¢

stm32{10x_gpio. ¢ BE GPIO BRI
library SCF 4 —

XF 8 TP A AR 1 - 2 T8 A R STM32 DR
R ] ke

stm32f10x_usart. ¢ USART i 90 tf e BB 04 8 AR

stm32£10x _lib. ¢
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&H5.6.2
XA Scr LR pSiata
stm32f10x_nvic. ¢ %u#mmmiﬂgmaﬁvk mn‘eiﬁl& o
stm32{10x_exti. ¢ ShERHT EXTI 4912 8 63
library SCHR4L
stm32{10x_iwdg. ¢ IWDG #1904 BA R #4F o 350
stm32f10x_systick. ¢ | Systick 5 B4 2% ) B2 & &
interrupt XA | stm32f10x_it. ¢ STM32 fyoh IR 45 R P
sre XFA main. ¢ PR

5. BEAES

I T TTTTTTheTTeETTTETTTTTTTTT

* XMF4 : main.c

* fEH : Losingamong

* ERAM . 15/09/2010

* gk : FRF

KRR KKK K KKK KX K K XK KK KKK XK XX KX KK K KKK XK KX K KKk
/% KFM «/

# include "stm32£10x_lib. h"

# include "stdio. h"

/x HEXFEXKBT — —-ooooooooooooooooo oo oo */
/x AEXBEE
/% HEXRECE

[ BSEXER

/e HEXRBHY
[ HEXRBHH -
void RCC_Conf iguration(void);

void NVIC_Conf iguration(void) ;

void GPIO_Configuration(void);

void EXTI_Configuration(void);

void SysTick_Configuration(void) ;

void IWDG_Configuration(void);

void USART_Conf iguration(void) ;

B T
* RBA : main * WHER X

* REHR + main ¥ * EEH s B

« WAB¥ K

KKK KR KX KX K KX KKK X KK XX KK KK XK KX KX KKK KK X KK R % K

int main(void)
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RCC_Configuration() ; /x BRRGHH «/
GPIO_Configuration(); /% B GPION »/
EXTI_Configuration(); /% iX® EXIT »/
NVIC Configuration(); /* ®E NVIC »/
USART Configuration(); /* B'E USART1 =/

/x RERBRESMSIANBELLRUMAA SEORTFWHA else HEE »/

if (RCC_GetFlagStatus(RCC_FLAG_IWDGRST) != RESET)

{
printf("\r\n The STM32 has been reset by INDG \r\n");
RCC_ClearFlag();/ » TR IR ALAREL »/

}

else

{
printf("\r\n The STM32 hast been reset by IWDG before \r\n");
SysTick_Configuration();/ * Bt# Systick EHf2§ */
IWDG_Conf iguration();/ » & IWDG « /

}

while(1);

}

/KRR R K KR KKK X KR K KKK X KKK XXX KKK X XK KKK KKK KKK KKK KKK KK AR KA NH XX H K

* RMA + RCC_Conf iguration * WiHER X
* R . WRRHE WO * B[ : X
* WASH X

KRR RN KKK K KKK KN NN KKK KK RN K KKK N KKK KK R TR )
void RCC_Conf iguration(void)
{
{/» AFBSUT S RCC_Configuration M M MAHRES, WM R ABFHA AL « /}
/% JFFJH USART1 Fl GPIOA Hf # » /
RCC_APB2PeriphClockCnd(RCC_APB2Periph USART1 | RCC_APB2Periph_GPIOA, ENABLE);
}
XK KKK KRR KX XXX KK KKK KKK KKK XX XX KK KKK K%K XX KK KR KKK KK KKK KKK R
B 173 + GPI0_Configuration x BMER %
* REHR < B A GPIO 3y 1 MR * R [ : X
* WAZH : X
I R T rrrrrrr—,
void GPIO_Configuration(void)
{
/% 5 X GPIO ¥4 4L 45 H{k GPIO_InitStructure * /
GPIO_InitTypeDef GPIO_InitStructure;
/% BE PR.O 4 LM A (EXTI Line0) x /
GPIO_InitStructure.GPIO_Pin= GPIO_Pin_0;
GPIO_InitStructure. GP10_Mode = GPIO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , §GPIO_InitStructure);
/% 5ESCPA.O My ShER T O 1A EH (EXITO) /.




GPIO_EXTILineConfig(GPIO | OR , GPIO. )i
/v R USARTL ) Tx BBCER. ) 0 2 HRERBE I + /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 9;

GPIO_InitStructure. GPIO_Mode = GPIO_Mode AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_50Miz;
GPIO_Init(GPIOA , §GPIO_InitStructure);

/% %% USART1 f) Rx B (PA. 10) WP SHAM «/
GPIO_InitStructure. GPIO_Pin = GPIO Pin_10;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);

b

KRR KRR R R KKK KKK KK KK KK KKK XK KKK KK KRR KRR KKK XK KKK KKK KKK KKK KR
* EBA : EXIT_Configuration * HHGER K

* MR : B EXIT B * IR E : &

* WMASH X
T L L L T

void EXTI_Conf iguration(void)

{
/* 5 X EXIT ¥) 4Gk 45 # 4k EXTI_InitStructure * /
EXTI_InitTypeDef EXTI_ InitStructure;
/% 8 4hERHIF 0 M (EXIT Line0) 7 T MEHY I A 2 sH M« /
EXTI_InitStructure, EXTI_Line = EXTI_Line0;
EXTI_InitStructure. EXTI_Mode = EXTI_Mode_Interrupt;
EXTI_InitStructure. EXTI_Trigger = EXTT_Trigger_Falling;
EXTI_InitStructure.EXTI_LineCmd = ENABLE;
EXTI_Init(SEXTI_InitStructure);
}
R KRR KKK KX XK KKK KKK KKK X KKK KK KKK KRR XK XK KKK KRR R KX AR AR ARNAN
* EME : NVIC_Configuration * HHMER A
* EEHHR : BB NVIC % * JREH A

* WAB® X

XK KKK KRR R KRR K KKK KK KX KX XX XXX KKK KKK X AKX K KRR KN X/

void NVIC_Configuration(void)

{

/% SE X NVIC #) k45 M fk NVIC_InitStructure » /
NVIC_InitTypeDef NVIC_InitStructure;

/* WRRERSA 2 «/
NVIC_PriorityGroupConfig(NVIC_PriorityGroup 2);

/% BRSO M (EXITO), 0 BRI L JES, 0 B SR */
NVIC_InitStructure. NVIC_IRQChannel = EXTI0_IRQChannel ;
NVIC_InitStructure, NVIC_IRQChannelPreemptionPriority=0;.
NVIC_InitStructure. NVIC_IRQChannelSubPriority = 05
NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC_InitStructure);
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/* B4 SysTick PN 1 BB SR AR 0 RKSHAEL «/
NIC. forityConfig( ler SysTick, 1, 0);

* B4 : Systick_Configuration * WGER :
* BRMHR i H Systick R A, ERBH MY 2500s  x EE{E K
« HABK  E
P T T T
void SysTick_Configuration(void)
i
/% ¥ HCLK/8 % Systick BEh x /
SysTick_CLKSourceConf ig(SysTick_CLKSource_HCLK_Div8) ; .
/x EH% 72/8 Mz, BLE BN 9 000 x 250 AT LA £ 250 ns EHFEIRE * /
SysTick_SetReload(9000 * 250);
SysTick_CounterCmd(SysTick_Counter_Enable) ; /* JA3h Systick H¥ */

SysTick_ITConf ig(ENABLE) ; /% Wi SysTick il =/
}
N e I
* WA : IWDG_Configuration * BHER K
* AR « BB TWDG, B 6 B (i J 350 ns * [ K

* WAB¥ X
L

void IWDG_Conf iguration(void)

/* (EGEX} A 4£ 3% INDG_PR F) IWDG_RLR () 534k » /
IWDG_WriteAccessCnd(IWDG_WriteAccess_Enable);

/% BUR INDG i # Y LST £ 32 5451, M IWDG HMREA § = 32 kHz(LSI)/32= 1 kiz x /
IHDG_SetPrescaler(INDG_Prescaler 32);

IWDG_SetReload(349); /x BB 190G KK 349 x/
IWDG_ReloadCounter() ; /x B WG M «/
IWDG_Enable() ; /% JAB) IADG % /

i

F e oo
* BRA : USART_Conf iguration * LR :

* R¥HE . BE USARTL * BB i

* WABY B

B e
void USART_Configuration(void)

{0 /x AESRES N USART Configuration MMM T, AR ARFWB A2 »/ )

SRR KRR KKK KKK KKK KKK KRR KX KR KRR KKK KK XXX XK X X K XXX

* EEA : fpute * BEER K
* REGR . printf MEEEMD USRI « EMEH : E
* MASHK x

KR KK KKK KRR KKK KKK KKK R KX KRN KRR KX RN Rk X )




S LRE IR T LA IR
.sTipz aja:é%ia : Béﬁjﬁ ?%@C%%

int fputc(int ch, FILE » £)
{0 /% RESUFN foutc MMM, KR ABIFHALAS «/ )

/R KR KRR KKK K KKK KKK KX KK K KKK KKK KKK R KKK KRR K KX KKK R KK NN K AN N KRN K

* XA : stn32f10x_it.c
- & + Losingamong

* REY + 14/09/2010

* fHR TR SR

XK KK KKK KKK KKK KKK KK KR KKK KX KKK KRR R KKK KK KK KKK N KKK KKK KKK XKk x)
[ KM mmmmmmmmm e .

# include "stn32f10x_it. h"
# include "stdio. h"
R KKK R KKK KKK R KRR KK X KX X KKK KX XXX KKK KKK KKK R KX XKk
* EEH : SysTickHandler * WASK X
* EREHNA . Systick SRR TR R * B : &
* WABM R
XK R KRR K KRR KKK KKK KX KK XK KK KR K KKK XK KKK KKK XXX X Xk )
void SysTickHandler(void)
{
TWDG_ReloadCounter();/ » T#K IWDG iH3K 2% = /
printf("\r\n The IWDG has been flashed \r\n");
)
[ KRR X XK KKK KK KK KKK KRR K K KKK KKK KKK XN K KKK KKK XK K KKK KK KKK
« ERMH : EXTIO_IRQHandler * BASM : K
* HRBHR + ShER AT O o I AR %5 o * IRl i B
x WMABH K
R
void EXTI0_IRQHandler (void)
{
while(1);
b

6. {EFABINERY
(1) B IWDG_SetPrescaler( L% 5. 6. 11)
#5.6.11 &% IWDG_SetPrescaler B

ETD) * & TH& ® 5
[1°¢3 IWDG_SetPrescaler e
R void IWDG_SetPrescaler(u8 IWDG_Prescaler) VJ'EE(E x
MEME | B IWDG BB YA
WABH IWDG_Prescaler: IWDG B S wEmEY | %

SBAHIAR  IWDG_Prescaler, 8 WWDG B4, W% 5.6. 12,
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#£5.6.12 S8 IWDG_Prescaler B X

IWDG_Prescaler S8 B T IWDG_Prescaler £8 CEES
IWDG_Prescaler_4 B IWDG B 4 IWDG Prescaler 64 | @8 IWDG BisH#{H % 64
| IWDG_Prescalor 8 | M IWDG BUVREN S || IWDG_Prescaler 12| 8 IWDG BUMAMN 128 |
IWDG_Prescaler_16 WE IWDG BRI Y 16 IWDG_Prescaler_256 | &% IWDG B4 %i{i %y 256
IWDG_Prescaler 32| M IWDG Bt 32 || e
.

INDG_SetPrescaler(IWDG_Prescaler 8); / » 1% INDG Hi/%i{tik 8 »/
(2) B IWDG_SetReload( X 5. 6. 13)
#5.6.13 EH IWDG_SetReload it B

mas | [ WHE 5
R | IWDG_ SetReload wHSH %
[ BRI void IWDG_SetReload(ul16 Reload) & E i %
| mfemis | @ woe aRam B EREE | %
WABH IWDG_Reload . IWDG ¥ . %5 ¥t V¥ U #Fl % 0~0x0FFF BRAMRY | E
.

1IWDG_SetReload(OxFFF); / x i # IWDG [y |4 (i g OxFFF x /
(3) ®M IWDG_ReloadCounter( L5 5. 6. 14)
#5.6.14 & ¥ IWDG_ReloadCounter 1t #j

WME# 5 HH# £ 8
AWK IWDG_ReloadCounter WHB% x
AP void IWDG_ReloadCounter(void) EEE x
ShAEH# L HIWDG RERFFBHOATERE IWDG i M8 KREM x
WASH | % BEARY | %

i
IWDG_ReloadCounter();/ » %% INDG (it ¥(fl » /
(4) ®¥ IWDG_Enable( L 5. 6. 15)
#5.6.15 & IWDG_Enable i)

% % FHE | R 5
1WDG_Enable ETES S x
EEr %
KAl %
wERRN | £




S {EL ‘%%gf I I 15~
i i i e |
N . ne
?::;Gjnablem/* FFHH IWDG % /
(5) B IWDG_GetFlagStatus( 713 5. 6. 16)
#5.6.16 H IWDG_GetFlagStatus it A5

WH % % FHE 5
BUH IWDG_GetFlagStatus LS *
FlagStatus IWDG _ GetFlagStatus (ul6 IWDG_FLAG # 5 R & (SET & RE-
iE [
AR IWDG_FLAG) Bl SET)
DR Ko 5 ) IWDG 4R SR x
WABH IWDG_FLAG: A # % IWDG fibifl || kit £

S%#iR . IWDG_FLAG, A L\ 8 53 IWDG_GetFlagStatus KBUAIAR &AL, WK 5.6.17,

. %£5.6.17 $¥ IWDG_FLAG EX

/% RMESBIUEE EEEHT »/ OO FLAGEE o
FlagStatus Status;

Status = IHDG_GetFlagStatus(IWDG_FLAG PvU), | [WDG-FLAG.PVU | BUAMAMI i 7 hir &
IWDG_FLAG RVU | TR EHAATHHE

(6) B RCC_GetFlagStatus( 1% 5. 6. 18)
%5.6.18 &M RCC_GetFlagStatus 5t B

HH% 5 TiH % f 8
(.33 RCC_GetFlagStatus LRSS Ed
FlagStatus RCC _ GetFlagStatus ( u8 RCC_FLAG & (SET -
BRI RCZ_FLAG) ) ¢ ‘ Erift SET —
LR &KL M RCChREAL SR IAt *
MABH RCC_FLAG, ## K # ) RCC #3i& fir R H R x

B ¥R : RCC_FLAG, {RF AT LAB ¥ RCC_ GetFlagStatus K25 BFR&(L, LK 5. 6. 19,
-

/* ZEH) PLL B B R BRE «/

FlagStatus Status;

Status = RCC_GetFlagStatus(RCC_FLAG_PLLRDY) ;

if(Status = = RESET)

{ e}

else
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#5.6.19 $ ¥ RCC_FLAG iiH

RCC_FLAG &% R RCC_FLAG 8% g
RCC_FLAG_HSIRDY HSI iR RCC_FLAG_PORRST POR/PDR % {i
HSE # R84 RCC_FLAG_SFTRST LiE 5]
PLL g% RCC_FLAG_IWDGRST IWDG % i
RCC_FLAG_LSERDY LSI bRt RCC_FLAG_WWDGRST WWDG & fil
RCC_FLAG_LSIRDY LSE dh ke RCC_FLAG_LPWRRST YRR
RCC_FLAG_PINRST ElLE £03

(7) B RCC_ClearFlag( L% 5. 6. 20)
#5.6.20 & RCC_ClearFlag i B

WH# f 5
[3:€3 RCC_ ClearFlag
HRBE void RCC_ClearFlag(void)

RLEES W RCC MR (bRl
RCC_FLAG:#51 B 45 RCC & £ 65 & (. AT L3 B 49 & (i b5 & (1 4. RCC_FLAG_
WABH PINRST, RCC_FLAG_PORRST, RCC_FLAG_SFTRS, RCC_FLAG_IWDGRST,RCC_
FLAG_WWDGRST,RCC_FLAG_LPWRRST

BiHBH
| &Em
AL
wHART

-
RCC_ClearFlag();/ » W Br—RAIK fuias =/

7. EBBR

@ TWDG i /i /2 STM32 WS RC 157 0% 25 6 3R 5B 66 , B3 itk 36 6 B I8 “ 4T 7F TWDG
I X B 4

@ STM32 A8k RC 15 % #5513 3 7R 55 78 5 (8 38 28 77 14 8.2 3 6 il g A,
P BRI B R T TR R MR, i 1 RC % i AT T A B 0 AR TAR R A
VR FEH T (I R H AR B RS R — 2 i,

@ BB T , BIE ARM Cortex - M3 IWHE IR TAE  IWDG 54845 T4,

@ IWDG H AL )3R % Al F-— WIS .

© IWDG fE—RIF I Z /6 FIRE A Z B0 R AT A B IE . BILiE & RE A IWDG TH
B IRM Y TS K.

o ||l




_ T LI IR R
T R bRy £ LA

® EER%CLEHD], M WWDG RFRH,IWDG MZ R &N T RCC HFAFHAT
(i WWDG SRR AL T A L F AR

8. XWER

IR R TR, BB R ZEET F7 9T 5 5%, W PTR R SRR R
HF Curl + F5 #47HSE S H, RIFHT F5 £HUE1T. T RE S PC %l B 0804 1 Sl
5] T “The STM32 hast been reset by IWDG before” 3 &8 76 55 — W AT I B SEAb &
BERESHE TR B BUE R B8 “The IWDG has been flashed” 4% , B 37
B 110 v B TEAE A W BRI T, B 5. 6.7 BN .

W T e b, £ R B PC 3 4 # 1 B 48] T “The STM32 has been reset by
TWDG™ , 0 4 T 428 I » 7 10 0 J20 390 ok 2 0 90 4 4T W7 T CJR 2 EXTTO e i MR 55 9 £ S
G, W FHATRAAE S5 49 SysTick HhIT IR S RIS RISEMRIFEA, AR ED, IR AT HITH
K47 R EH AT BRI E) T B0, 0 5. 6. 8 PR,

E#R - —

[The IWDG has been flashed

The IWDG has been flashed

[ The IWDG has been flshed
The IWDG has been fiashed The IWDG has been flashed
The IWDG has been flashed The IWDG has been flashed

| | The IWDG has been flashed The IWDG has been flashed
! The (WDG has been flashed The IWDG has been flashed
| | The IWDG has been flashed The IWDG has been flashed
| | The IWDG has been flashed The IWDG has been flashed
j The IWDG has been flashed The IWDG has been flashed
| { The IWDG has been flashed The IWDG has been flashed
| “The IWDG has been flashed The IWDG has been flashed
: The IWDG has been flashed The IWDG has been flashed

| The STM3Z has been reset by IWDG

| | The IWDG has been fiashed L

567 BIBIRXRAK1 H5.6.8 BUBITAXERS?
B AT B A BRI AN B AN B SR R R,
9. N &

AN UG IR ST STM32 8y i 578 110 0665 4 1L K 57 2% 36 T M R
BEH NI TWDG F1 WWDG 45 H 8 25 D 52 01 LU BORAEW AR L (0 SR, R B LA
VI ERAR IUL AN STM32 G ) 38 6403 75 A7 01000 4 R A L “ XUAR B,
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s.’7 DMA—&&EE%EL—E&

5.7.1 £ R

DMA 2 “Direct Memory Access” )85 , % ¥ X Tt 28 H AR, XANZAXNF—&
AR TR KT EEE R, VPR A . (HH L RS H Z MK, B ntel
i 8086 - & Lgk#H DMA MBI A T . AR AFFE 4 & DMA 1?7

— ST B A B8 (A T AR B ph CPU TR FSMR B A MR . XA 1 — R AE
GRS E AR B - N RERF R EH AR RS N A EN T
AT b T AN Z B B A S S E S CPU kseml. Mmitk— 3, CPU fE s 0
R HHAREVE B AT M L 40 CPU e A SME B — M 4 B SN, [ C 4
B RXTE D SN DB PR #E TS CPUMAMBEMYEE. th
VFiEE RBER X AR CPU WA T4 7

P i, B BOE U CPU RS BRE R R AR M —F, CPU BREER TERM
FTHCHE B2 5, AR bR 4 R AR E T~ R YGRS BE A BS M4 FFT %2
B, TAE— 2o AR ST R A5 A&k CPU I 57 3 5 52 4% B o 067 B8 4834647 W6 B, 1L {RAE
K B LR,

it b, % A F G 3 5MR 0 USART 12C,SPI £ % £ USB %538 13 4 11 , 848 4 F
CPU HEAT b ST 2 AT LASEBUAY , e d 51 88 4 HLF 6 2% 6 A AL 1/0 Sk 358 12C Bhilt
A EXAFBEIR S T CPU 89 YRR, 7] A 35 SR A9 1k B e 902k 2 A % 0 00 B {2 M e 52
BNBORMERIT . WX MERE . S REMBOFE, BREMET CPU ayfi,
SRIT CPU MBHR, MEAELM A X MREEW T, TRET, “WERE" X T
A TSR —#4 0 CPU R MU FEME CPU THM RN I EREZ —, FRAEEA —
FHEEMF MR SHE CPU X —BUBE XA B (MR AW E/H— DMA,

M RIE B BOR LR 66 DMA B WA CPU R RITRARETMRHREL. %
M CPU 2 B4 #9147 b M7, AR BHE R AP 0 A BB 54—tk | B
B2 Ak, CPU R FEAL BRI B SR th A st b i OB 77 e 254 ob ) 26 BB 0 T i
¥ CPU H# BB A TR T AFEF) REHEM %S Bt e i b, xR
B,CPU B —MHEZERHRT —Hh A" MM G, T H DMA 5, WA EEEE
RS WA A Mk B MR B BT B Mk 0 R, EX AR E,CPU AR E
& UF DMA ft 2 BHRFF 8 16 1% , DMA 1E 58 A% 3% 2 J5 65— A 258 51 CPU,, 7 39 18] 0 ¥ 42
MEABELRTE CPU ST FH. XA TEER — A WB R R 8 B T CPU f
R T BAREGE BR KR DMA FE R X .




e e b IR T TroR L P e

STM32 R4 T M 2452 %8 DMA %38 %4> DMA 6§ 88384 12 Ml B (DMAL H 74
@ili,DMA2 4 5 8D, S8 % AR EER A F— M RE M BB VA
DMA i#3R , &4 — A8 25 R U &4 DMA # R {8 . DMA BeftEnT

o FiA 12 b Mn] BB 38 . DMAL & 7 i@, DMA2 & 5 Ml .

© G/l ABXS I M T THOBE{F DMA #5R, BN M A R I A K . XD

LT i A R B

® 7E[A—/ DMA #i# b, £~ DMA #:R 8 s £ 564 %
Rl LM R B R B 4 R BB B A
1K), th 56 %A % i il DMA SE il 53R G 0 (& T
LRSS DR
B R AR B X O ST A A
Fo R EBR B A X 5
XA E A .
54 DMA @HEMA 3 MU M55 (DMA ¥ L6,
DMA &4 52 )R DMA &4 88 i . X 3 N B4R
WA B R KR A I — R R IR
] SEBAE SRR FOFERE R IR A0 .
AT LA TR BB AFOE B RSN Z B 0154 .

Y

® [J7F .SRAM. 5h i i SRAM,APB1,APB2 #1 AHB 4t _ﬂm@g*
BT AE Ay 7 B TR A AR .
® WL E LT 3X 65 535,
5.7.2 XHNgt M5.7.1 DMAXRKEM

AT LRI, BN T 5B STM32 58 48 ) DMA BOE B 8k, 37
2 MDA AR b RN F A CPU TR BB ERR EHRA, B4 8
FFRARNE 5. 7.1 FFR.

5.7.3 WBtreEg

% DMA 5 Flash #8)& F STM32 iy 9 #% 4 , BF I A5 82 ¥ L% B —4> USART %
Pl LA BoR LR REDAT, A 5. 4.3 /Nl B — B, 40P 5. 4. 2 PR .

5.7.4 EBigit

FERELRBIF R ESANT
o fE RCC F1F 84, fTF DMA w5,




o LIRS

WWW. d1anz116§

??E%ﬁf%%ﬁ;ﬁzjiﬁrjmi@iz

o——STM32 BHiRR 5,

® M NVIC, % F DMA f?%%ﬁi‘*’ﬁ 0 GRS

® FE SysTick &8, 1

s BF 6D ] R 1 o DT 1SR PR A BB

® FE DMA #7F# A& S8, X RA KL R MY 55 09 X8 GERLBRFER
o THEXMHE MWL ES 7.1,
#5.7.1 DAM XLH TEMAEN

pais it SR

cortexm3_macro. s

AR

STMS32 ffy jii 8 314 e 2 0 A6 350 51 R ED Al

boot 4
stm32f10x_vector. s
stm32f10x_rec. ¢
TiE 8 RCC #9Jig B2 i 80
stm3210x_flash. ¢
stm32{10x_gpio. ¢ LB GPIO MRS 2 i
32f10% lib. o B HEAT S O R 2R AF (1 — A 3 T 545 P R Bchy STMB32 TR h
stm32§10x_lib. ¢
library X #F 4 N WA T B R B

Stm32f10x_usart. ¢

USART 846 009116 B B 50 o

stm32f10x_nvic. ¢

1075 T o0 B 2 NVIC 6B e

interrupt AFH | stm32fl0x it

sre SCF4L ‘ main. ¢

stm32{10x_dma. ¢ DMA 515 28 947 41 S 77 R B 3
sum32f10x_systick. ¢ | SysTick jisfit 260 A2 2 66 8
STM32 m?mﬂﬂﬁ&ﬁ
mrem o ]

5.7.5 EEES

R R T

» S : main.c
« fEH : Losinganong
* HREAM : 14/09/2010
* iR  ERF

KKK KKK KRR KKK X KX KRR KK KX X KKK X KR XK KR XX k]

IR S 2 T

# include "stn32£10x_lib. h"
# include "stdio. h"

# include "string. h"

/% FE X T
/* HEXSEE
#define BufferSize 32
/* A SCREUCE




STM32 %

%I%IJWE:?‘ S LRI
bt U AR TR0

/v BEXEREE  -omooomomoooooommoooosooooooooooo -/
vu16 CurrDataCounter = 0; /* EXDEACRBAZR «/
vu32 Tick = 0; /x HEER «/
uc32 SRC_Const_Buffer[ BufferSize ] =/ » 5 X AN $CHE , v R Mt 4b WOHE 5 A FLASH of » /
{
0%01020304 0XODOEOF10
0x11121314,0x15161718,0x191A1B1C, 0x1DIE1F20,
0x21222324,0x25262728 0X2D2E2F30,

0x31323334,0x35363738, 0x393A3B3C, 0x3DIE3F40,
0x41424344,0x45464748, 0x494A4BAC, 0x4DAEAF50,
0x51525354,0%x55565758 ,0x595A5B5C, 0x5DSESF60,
0x61626364,0x65666768 ,0x696A6B6C, 0X6DEESFT70,
0x71727374,0x75767778,0x797A7B7C, 0x7TDTETFBQ

i

u32 DST_Buffer[ BufferSize J; /% {E RAM RFFRE— 22 1) R DMA RO ()« /

R 1 o B */

void RCC_Conf iguration(void);

void RVIC_Conf iguration(void) ;

void GPIO_Configuration(void);

void USART_Conf iguration(void) ;

void DMA_Conf iguration(void);

void SysTick_Configuration(void) ;

R KX KKK KKK KRR KKK KKK KKK KKK KKK KRR KX KK KKK KRR KK XX KX K

* EMA : main * HMHMER ;&

* WA » ERE * JEEE : B

* WAEM : E

R T,

int main(void)

{

u8 i=0;
uB TickCntCPU = 03
U8 TickCntDMA =

[

RCC_Configuration() ; Ix REREMH «/

NVIC_Configuration(); /% BENIC %/

GPIO0_Configuration(); /% B GPIOHMI » /

USART_Conf iguration() ; /% B @ USART x /

DMA_Configuration(); /% DMAEIGEAL x /

SysTick_t Conflguratlcn(); /% SysTick #1#htk =/

/% — T FEAGE CPU BRI ———— — ——— %/

/xR AR ./

Tick = 0;

for(i=0; i < BufferSize; i+ +)

{  DST_Buffer[i]=SRC Const Buffer[i]; )
TickCntCPU = Tick;  /x {RFFH IR «/
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/- Ewhia o« /
for(i=0; i < BufferSize; i+ +)
{ DST_Buffer[i] = 0; }

e — SRR DR MR BRI ./

Tick = 0; /x WHEREF «/

DMA_Cnd(DMA1_Channel6, ENABLE) ; /o FFJR DMA 6 EIEIEW */
while(CurrDataCounter 1=0); /% BEERTER «/

TickCntDMA = Ticks /% ARATIHEE B %/

/¥ — DMAMLEREER —x/

/% EREER »/

if (strnemp((const char » )SRC_Const_Buffer, (const char ¥ )DST_Buffer, BufferSize) = =
{printf("\r\nTransnit Success! \r\n");}
else
{printf("\r\nTransnit Fault! \r\n");  }
printf("\r\nThe CPU transfer, time consume; % dus! \n\r", TickCntCPU);
printf(“\r\nThe DMA transfer, time consume: % dus| \n\r”, TickCntDMA);
while(1);
)
i
* R¥H : RCC_Configuration * HimER LXK
* BEIE . REREEWANE * B s X
* MAB¥ X
e R Y
void RCC_Configuration(void)
{
/% A5 RN RCC_Conf iguration A MAELHUFS, I # ABRFH M AL «/ }
/* JFJE DMA,USARTI Fil GPIOA Bf §f  /
RCC_APB2Per iphClockCnd(RCC_APB2Per iph USARTL|RCC_APB2Periph GPTOR, ENABLE)
RCC_AHBPer iphClockCnd(RCC_AHBPeriph DMAL, ENABLE) ;

A i T

* A : GPIO_Configuration * LR : &
* EREHA B & GPIO % L D) g * &l : K
* MABH s K

B L R s
void GPIO_Configuration(void)
{

/% G X GPIO 4 #h k45 Hy fk GPIO_InitStructure » /

GPIO_InitTypeDef GPIO_InitStructure;

/% L USARTL A9 Tx [ (PA. 9) % 2 DIREHE S S L ThEE « /

GPIO_InitStructure.GPIO_Pin= GPIO Pin 9;

GPIO_InitStructure. GPI0_Mode = GPIO_Mode_AF_EP;

GPIO_InitStructure. GPIO_Speed = GPIO_Speed_50MHz;

GPIO_Init(GPIOA , &GPIO_InitStructure);




1 T AR TR R il e ih 1 T AR M ie IR
m@w%ﬁgﬁ?ﬁ%

/% %8 USARTI (fj Rx [ (PA. 10) iF %A » /
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , &GPTO_InitStructure);

i

L T L T
* RN : NVIC_Configuration * BHER : &
* R : B WICBH * R E :E
* WABH : K
I T
void NVIC_Conf iquration(void)
{

/% FE S NVIC ¥ iR AL S H K NVIC_ InitStructure x /

NVIC InitTypeDef NVIC InitStructure;

/% #ifdef... #else. .. # endif 4001 AT AR 8 B4R W Ak O Yo i o M 1 fit AR A /
# ifdef VECT_TAB RAM

/% R F A SR it A 0x20000000 FF B4« /

NVIC_SetVectorTable(NVIC_VectTab_RAM , 0x0);
#else / » VECT_TAB_FLASH x /

/x h ) B R B ik M 0x80000000 FF R # /

NVIC_SetVectorTable(NVIC_VectTab_FLASH , 0x0);

# endif
/x ERREEIHO «/
NVIC_ Priori ig(NVIC_ p_0):

/% FFJ3 DMALG i it e BT, O 98 56 o5 £ S 4 0 SR 5 B SE R * /
NVIC_InitStructure. NVIC_IRQChennel = DMA1_Channel6_IRQChannel;
NVIC_Ini . NVIC_IRQChannel i ity=0;
NVIC_Ini ure. NVIC_ fority = 0;
NVIC_InitStructure.NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC_InitStructure);

)
/';&*ynn-a«»»«nyn»;&au**»x&»:«ay&qsxxun*&»an**&{»;nunnk&*&unu&»Kk
* EHL + DMA_Configuration * WHER c

* A s R DM B * EEE : &

* MASE K

KKK KKK XXX KKK KRR X KKK KKK KRR KR XK KK KRR KKK K XX K x]

void DMA_Conf iguration(void)
{

/% 3 3 DMA BB AL 45 HI4K DMA_TnitStructure x /

DMA_InitTypeDef DMA_InitStructure;

/x A5 DMA 6 MM S AF BB AN * /

DMA_DeInit(DMAI_Channel6);

/x ShEMAE: (u32)SRC Const_Buffer 1 FF Mk : (uI2)DST_Buffer; SM i 20 M1 F4 46 60 SR 8 5
* DMRSRAFRUN :ButferSize; Shist Hubk 47 £7- 98 8 0 + P3 A7 MU AL 577 30 8 ;S0 BCIE LI % 32 s
* WRRBIERIER 32 (1 CAN THRAEE R BEMK CRAREM i B DMA 3 i 4K SE 5 5 5
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*  DMAGEIHBY BN AEBINFEER: */
DMA_InitStructure. D¥A_PeripheralBaseAddr = (u32)SRC_Const_Buffer;
DMA_InitStructure. DMA_MemoryBaseAddr = (u32)DST_Buffer;
DHA_InitStructure. DA_DIR = DA _DIR_PeripheralSRC;
DMA_InitStructure.DMA_BufferSize = BufferSize;
DMA_InitStructure. DMA_Peripherallnc = DHA_Peripherallnc_Enable;
DMA_Ini . DMA_| = DMA_) yInc_Enable;
DMA_InitStructure. DHA_PeripheralDataSize = DMA_PeripheralDataSize Word;
DMA_InitStructure. DHA_MemoryDataSize = DHA_MemoryDataSize_Hord;
DMA_InitStructure. DMA_Mode = DMA_Mode_Normal;
DMA_InitStructure. DMA_Priority = DMA_Priority High;
DMA_InitStructure. D¥A_M2M = DNA_M2M_Enable;
DMA_Init(DMAL_Channel6, SDMA_InitStructure);
DMA_ITConfig(DMAL_Channel6, DMA_IT_TC, ENABLE); /= JFFJj DMA {64 e/l et « /

= DMA_GetCurrDataCounter(D¥AL Channel6); /xSRI R ¥ » /

)

KKK KRR KKK X KR K KKK KRR KK XK KKK KKK KRR KKK KKK KRR KKK KKK KKK KR
* REL : Systick_Configuration * BHGR i

* SRR « B Systick AfgE, MARE % 250 ns * BEE i K

* MABH =4
R R T
void SysTick_Conf iguration(void)
{
SysTick_CLKSaurceConf ig(SysTick_CLKSource HCLK Div8)s/ » #t#% HCLK/8 J Systick it » /
SysTick_SetReload(9); /x EHIN 72/8 Mz, B it MK 9 WLIGE] 1 us EEFARG » /
SysTick_CounterCnd(SysTick_Counter_Enable) ; /% Ja8h Systick iH# =/
SysTick_ITConfig(ENABLE) ; /% {HE SysTick Hlf » /
i
R e e
* REH + USART_Conf iguration * R :x
* EMHA : B USARTL * R EE s %
* BASH X
KKK KK KK KK KKK KKK KRR XK KX XK XN KR KKK KKK KKK KX K Rk
void USART_Conf iguration(void)
{/ % AHSHLFS S USART_Configuration MMM EE, WM % A BFH A A2 x /)
R L L L L T T
« B¥AE fputc * WHER : X
xR o ff printf R EAIB) USATRL  » R [EIME s K
* WABH E
R
int fputc(int ch, FILE * £)
1/ % KR ESHEF Y fpute BHAR ., WM F ABERBAS  «/)
L
* XL : stm32£10x_it.c
[ : Losingamong
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* HEEAM  : 14/09/2010

* fk PR EF

X RN KRR KX KRR R KKK KRR XK XX KRR KKK KX KRR K
/# J3HF

# include "stm32£10x_

/% BEXSRER oo ./

extern vul6  CurrDataCounter; /« FDMACMBBER «/

extern vu32 Tick; /w itedEdt «/

R L T
« EME + SysTickHandler * WABH . X

* AR : Systick EHf B FWIME RHK  + BEMEMH &

* MABY X

R I L T

void SysTickHandler(void)

( Tick+ +; y
/KR KKK XK KK KK KR XK KKK KR KX KRR KKK KRR K KRR KRR KKK KKK KKK KRR
* EBME : DMA1_Channel6_IRQHandler x HASM . X
* A + DMAL %% 6 5 7P I8 AR 95 o 30 * IR E : Xk

* WABY K

R e L LT,

void DMA1_Channel6_IRQHandler (void)

{
cu = DMA_( ter(DMAL_Channel6); /x PRHUX4A) DMA B(#E¥H »/
DMA_ClearITPendingBit(DMAl_IT GL6); /xR DMA 2R R ERIRE »/

}

5.7.6 {EARBEINERL
(1) B¥ RCC_AHBPeriphClockCmd( R 5.7. 2)
#5.7.2 &M RCC_AHBPeriphClockCmd 1 B§

mas | NE
FHL | ReC_AHBPeriphClockCmd
BT [ void RCC_AHBPeriphClockCrad(u32 RCC_AHBPeriph, FunctionalState NewSrate)
ShfeH R AR K AE AHB SMRBT
WABH 1 RCC_AHBPeriph; AHB 5p i i
BABY 2 NewState: i &SR 48 9B R . 3£ ST LR ENABLE % DISABLE
WiHBH *
& (el *x
SRR x
LLES e x
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&———— STM32
WWW. d1anz116§ BiR-
%&kﬁj&:RCC,AHBPeriph,iEm AHB Hsh it o, W 5.7. 3.
#5.7.3 $¥ RCC_AHBPeriph & X
RCC_AHBPeriph £ 8 L
RCC_AHBPeriph DMA DMA B8
RCC_AHBPeriph_SRAM SRAM Bf 8
RCC_AHBPeriph_FLITF FLITF it bt
#il:
RCC_AHBPer iphClockCnd(RCC_AHBPeriph DMA); / » FFJi DMARf4h * /
(2) B DMA_Init( K 5.7.4)
#5.7.4 &# DMA_Init 84
BHE RS
B DMA_Init
FT] v0idDMA_Init(DMA_Channel_TypeDef  DMA_Channelx, DMA_lnitTypeDef » DMA_InitStruct)
Lt R DMA_InitStruct 3652 K SHA AL DMA 6 x S8l

$WABY 1 | DMA Channelx:x AT LUR 1,2.-+.7 %4 DMA &Il x
WASH 2 DMA _InitStruct . # 1 4 #) DMA_InitTypeDef 93§t 3% 7 DMA @i x W B 58

Wi E¥ x
BEE x
SR F x
b S x

S : DMA_InitTypeDef structure, & X F 34 “stm32f10x_dma. h”,

typedef struct

{

432 DMA_PeripheralBaseAddr;
132 DMA_MemoryBaseAddr ;

u32 DMA_DIR;

u32 DMA_BufferSize;

32 DHA_Peripherallnc,

132 DMA_MemorylInc;

u32 DMA_PeripheralDataSize;
32 DMA_MemoryDataSize;

u32 DMA_Mode;

32 DMA_Priority;

u32 DMA_M2M;

) DMA_InitTypeDef;

@ DMA_PeripheralBaseAddr, f 245 X DMA §p % 3 40 1,




;@ﬁgi%ﬂﬂﬂ ?@B%?%@ﬁ%¥1ﬁ}ﬂﬁ@iz

[0} DMA,MemorymseAddr.muﬁx DMA W73t it
@ DMA_DIR, $L5E T SME R HE o 308 5 4 40 B 00 3 B R R, W& 5.7.5.
%5.7.5 $# DMA_DIR EX

DVADRS% | W ot [ owaorss | w |

DMA_DIR PeripheralDST | ARIFAHBEMEE M | DMA DIR PeriphenslSRC_| SR AR HBHROKK |

@ DMA _BufferSize, & X 455 DMA 3 i# #t) DMA A7 69K/ AR5 550 07 151, B8 44
% F 45 45 h 5% DMA_PeripheralDataSize 3% %% DMA_MemoryDataSize 4 .

® DMA_Peripherallnc, H 3 # 4 #h ik H 77 88 57, WK 5. 7.6
® DMA_Memorylnc, I i AFF Ul F 72588 57 WK 5.7.7.

#5.7.6 $ 8 DMA_Peripherallnc 7 X %5.7.7 $% DMA_Memorylnc & X
DMA_Peripherallnc £ E DMA_Memorylnc £ E
DMA _Peripherallnc_Enable | 4hifts it %47 88 DMA_Peripherallne_Enable | P#F it #7788 s
DMA _Peripherallne_Disable | Shi 4ok %7 43 DMA_Peripherallne_Disable | pIf# it #7788 F %

@ DMA _PeripheralDataSize, 85 T M B R, WK 5.7. 8,
® DMA_MemoryDataSize, 8 5E T WHRIERE, 0% 5.7.9,

#5.7.8  $% DMA_PeripheralDataSize & X %5.7.8 $% DMA_MemoryDataSize % X

DMA_PeripheralDataSize £ % #wo® DMA_MemoryDataSize £ % o
DMA_PeripheralDataSize_Byte FRES 8 £ DMA_MemoryDataSize_Byte RN 8 {1
DMA_PeripheralDataSize_Hal{Word | BT A Y 16 £ DMA_MemoryDataSize_HalfWord | $E /% 16 {i
DMA_PeripheralDataSize Word BRI R 32 L DMA_MemoryDataSize_Word BB N 32 {7

@ DMA_Mode, i # CAN ) DMA &, L% 5.7. 10,
@ DMA _Priority, &€ DMA @ i# x B4 %%, W& 5.7.11,

£5.7.10 $¥ DMA_Mode & X #5.7.11 $¥ DMA_Priority & X
DMA_ Mode &3 [ DMA_Mode £ ¥ # s

DMA_Mode Circular TARAEMFEFRA DMA _Priority_VeryHigh | ## B # R %
DMA_Mode_Normal T ERBEMA DMA _Priority_High AHBERER

DMA _Priority_Medium WH R
DMA _Priority_Low AR A%
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WWW. dlal’lZ116§ ———STMR BHER- 5,
@ DMA_M:2M, 2% {fi it DMA il iff # P3 7 Bl b fe 164, W% 5. 7. 12,
#5.7.12 S DMA_ MM B X

L DMA_M2M 2% T #E ‘r DMA_M2M £ ‘ EE
a2

[ oMaMeM enabe | mumssmmen | DMA M2 Dbl |mA@EAAEHN

#il:

/% WLER DMAL %/

DMA_InitTypeDef DMA_InitStructure;

DMA_I; DMA_Per =
DHA_ DMA =

DMA_InitStructure. DMA_DIR = DMA_DIR_PeripheralSRC;
DMA_InitStructure. DMA_BufferSize = 256;

DMA_ DMA_Peripherallnc = DMA_Peripherallnc_Disable;
DMA_InitStructure. DMA_MemoryInc = DMA_MemoryInc Enable;
DMA_Ini DA} DataSize = DMA_Per ipheralDataSize_HalfHord;

DMA_InitStructure. DMA_MemoryDataSize =
DMA_MenoryDataSize_Halfford;

DMA_InitStructure. DMA_Mode = DMA_Mode Normal;
DMA_InitStructure. DMA_Priority = DMA_Priority Medium;
DMA_InitStructure. DMA_M2M = DMA_M2M_Disable;
DMA_Init(DMA_Channell, SDMA_InitStructure);

(3) ®¥ DMA_ITConfig( L% 5.7. 13)
#£5.7.13 & DMA _ITConfig it}

THA ft &
E1.%3 DMA _ITConfig

void DMA _

[Config(DMA_Channel_TypeDef x DMA_Channelx, u32 DMA_IT, Functional-

BT
" State NewState)

e B ER A S MEE R 60 x sl

WASH 1 | DMA Channelx:x A L2 1,2, .7 S 3t4F DMA iliilt

WASH 2 | DMA_IT S5 LR K N6 DMA b Wi, 4 A3 ERE* | "] LURIRE 5 41 4 DMA hild 3
BMABM S | NewState:DMA &l x F Wil }RA . %15 KT LUK ENABLE B % DISABLE

#usn | x
I8 [E () x
Bk R AE -
WA | X

SR - DMA_IT (E 5% 5% i DMA il x @i, 0 5.7, 14,




%£5.7.14 S¥DOMAITEX

omaITsk| 4 [ounarsw] w = “nMAJTsn| N
DMA_IT_TC | (R4 B | DMA_IT HT | (6330488 { ova_rr_TE [ s |

.

/% FFRI DMA S 5 M 54 ST IR P WTRIE AR R </
DMA_TTConf ig(DMA_ChannelS, DMA_IT_TC | DMA_IT_HT, ENABLE);

(4) @R DMA_GetCurrDataCounte( AL 5.7. 15)
%5.7.15 &% DMA_GetCurrDataCounte i R3

TH% ft 8
123 DMA_GetCurrDataCounte
E1-132 ul6 DMA_GetCurrDataCounter(DMA_Channel_TypeDef * DMA_Channelx)

L BT DMA B x A 697 1 W B0 A
WASM DMA Channelx:x 8 A2 1.2.++.7 #3%# DMA #ill

L LES x
EEIH 45 DMAH x F R0 R MBWHH
SR x
LT EET S x

Bl

/ % PR DMAEIN 2 HRTR RN FEMBEME ~/
u16 CurrDataCount;

= DMA_( ter(DMA_Channel2) ;
(5) R DMA_GetITStatus( .5 5.7. 16)
$®5.7.16 &M DMA_GetITStatus %83

ECES f 5 S f 8
363 DMA _GetITStatus LRSS x
ITStatus DMA _ GetITStatus (u32 || _ DMA_IT & % R & (SET ® # RE-
i DMA_IT) af SET)
ThBEHE AQEHEN DMA I x PIRESTE || BRAH J x
WABY DMA_IT. 40 # 89 DMA 8% Lk x

SHHR DMA_IT, & LT K DMA F¥i, L% 5.7.17,
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£5.7.17 SHDMAITEX

%?%ﬁ%%¥1ﬁﬁwk

o——— STM32 B3R 5,

DMA IT £% % DMA_IT 23 ELIE
DMA_IT_GL1 il 1 &R DMA_IT_HT4 3 4 AL R
DMA_IT_TC1 I 1R DMA_IT_TE4 S 4 FE MR P h‘
DMA_IT_HTI E PR P DMA_IT_GLS Sl 5 2R

[ oma_1T_TEL SEI | 4 S R O DMA_IT_TC5 S S 164 52 A 0
DMA_IT_GL2 il 2 2R DMA_IT_HTs 7&&!5&&&**&
DMAIT.TC2 | i 2 6556 60 DMAIT_TES | il 5 {6 %R
DMA_IT_HTZ B 2 {0 DMA_IT_GL6 WM 6 2
DMA_IT_TE2 I 2 155 BRI DMA_IT_TC6 3 6 154 52 L
DMA_IT_GL3 3 20D DMA_IT_HT6 3 6 8 T
DMAITTCS | Wit 3 fEMZMAN | DMA IT_TEs | W6 Bt
DMA_IT_HT3 Il 3 AT P DMA_IT_GL7 il 7 2R
DMA_IT_TE3 I 3 16 R P DMA_IT_TC? ‘ Ml 7 4 5T R T
DMA_IT_GL4 S 4 2R DMA_IT_HT7 S 7 AR b
DMAIT_TC: | i 4 {6505 08 DMAJT,Tr’_‘W

il

/* FEH) DMASE 7 BT R PR REFHE «/
ITStatus Status;
Status = DMA_GetITStatus(DMA_IT_TC7);

(6) R DMA_ClearITPendingBit( L% 5.7. 18)
#5.7.18 &% DMA_ClearITPendingBit i A

RCES % 0% /R %
(3¢5 DMA_ClearI TPendingBit WHIEN x
E1.032 void DMA_ClearI TPendingBit(u32 DMA _IT) & Bl 1=
LA Bk DMA B x 7 Ak B R G4 SRR x
WABK LDMAJT:ﬁMIﬁM DMA o Ui 1 4b 3 b5 i E i x

B

DMA_ClearITPendingBit(DMA_IT_GLS); / » WX DMA SN 5 &) P M »/
(7) R¥ DMA_Cmd( R 5.7. 19)




HL - TR IM AR il ¢ -7 T RE i i s
w@%&%ﬁ%@é*ﬁﬁyﬁﬁ?ﬁ% B

#5.7.19 &% DMA_Cmd H

T ®
L€ DMA_Cmd
AT void DMA_Cmd(DMA_Channel_TypeDef ¥ DMA_Channelx, FunctionalState NewState)
iR R e O x o
BASY DMA Channelx:x ] LU 1.2+ .7 & DMA 58 8
WABH 2 NewState: DMA il iff x @ $14R % . X8 ¥ ol LI ENABLE R # DISABLE
P %
i T
e
A R B x

B :

DMA_Cnd(DMA_Channel7, ENABLE); / » {#fi; DMA il 7 = /

5.7.7 FREBM

O RESEEET,DMA HHKBLE AHB, X R LM ERERENRES —.

@ HWHER Y DMA {&4 6 %5t ik A0 F 47 o ik 98 5 R — et , S B0 E M E
FERE .

@ MK B, TE LIRBRFF Rt It A BB E T SysTick 5 itk A FF 84, B B HFF
RN, 2R

@ STM32 fiH il 88 69 DMA BR T 4 1451 52 1 oh Wi ob 5B A A6 52 10 . RIS
48052 18R TN 24 £ i 58 8 T T LA SIS B X% o £ T O i R K AL M AR T

5.7.8 LWHER

HYHREG TR RAFRBZEET F7 TR E BIASREEHRE BT
HF Curl + F5 #7485 SHHRF T F5 2#iZ17, 2R #H P PC MM B 0 K48 R
WA 5. 7.3 FiRfEE.

4P 5. 7.3 BTR, H S6“ Transmit Success!” B BE ¢ B 42 5 30 i i i DMA #47 $04E
WiE R RSB B8 B T IEFHMIE . LK M “The CPU transfer, time consume: 25us!”.
“The DMA transfer, time consume: 7us!”3iX B4 i , i il CPU 47 BB M A T 25
s BB T 48 F DMA S5TAUIMHE T 7 ps (BT I], SIS RBRAT 2 FA K. WA
DMA #4780 & 40 T4 e B SR 42 FH Ak T .
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|| Transmit Success!

The CPU transfer, time consume: 25us!
The DMA transfer, time consume: 7us!

HE o
‘ HEHRER (| BRI s | A@F

o TE
U gibgix A 1000

|

E5.7.3 DMAXRN®

5.7.9 I &

AAT A T STM32 B3 51 25 (0 DMA 550 945 A IR L 3R T — M
STM32 ) Flash #7588 21 5 4 7% SRAM 764 3869 DMA SRS R, 88 TR N LR
HLUEMT STM32 ffy DMA 2] LS IE 48 7= S # e bt L i 27, @I EARR
DMA 562 J5 f£— 414 AT fE A9 7K DMA [ e 5k .

5.8 BKP FEFRESAREON—RNVSEEMHESHFERSE

5.8.1 #f &R

(1) BKP %7588

BKP J& 517 “Backup ()" 845 5 , STM32 B #5135 P SR & T 10 4 16 {2 S &0
BKP 2 7788 (A4 /5 4 F 42887 —80) M1 UAEBE 20 549 9808 (R A B R 2 ) STM32
WIRC & 42 NS HFAE2E, T AR 84 FHHID) . 7E 3 AL IR YT B R G55 S0 F R R
T BKP 247 3803 28 77 LULE 46 T oL IR 60 S R AR B P R B B R 2, 4 1At
T3k, JiP AT LU BKP AR — LB, WO I 7 (2 TAER S S B8, It
b BRP 2577 2840 7T LUT T B2 4 B7 A 4251 B9 89 4803 B O SCIR ) A1 STM32 ) RTC B h
fE. BKP F7F8845 T .
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S cinens LA bionay | LA G
A ne

o A 20 FH M HEEF R CRARAPNERS ) K 84 FHHEHG S FHF
ORI EBR = 5D .

o T TR H B A BT BA ch T A R A R A RS .

® RAT XA RTC RRMNBBFFE.

® A7 GPIOC. 13 BB 4 th RTC R ¥k 8 o JRTC 1 Bk whe sk B0 Bk v

© HAEERY NG, X Hub AT B2 8 L BUG i B RO BRAE T

(2) Tamper #3

Tamper BH“AR”. STM32 #I%H 887 BKP #3930 LA T ARFHH I
RE. ST W — A AR KW S| B (SFR Tamper 5189) 9 e F 254k , SR I STM32 S ¥ 28 2
BEE TAREE . AR AR 0BT ERERART. YARR
5] BRI AR i, BKP 3 77 25 80 098 2 7 BD 280 A 3 B, 3¢ B i CPU sk — 4~
CNAR A T T AR R A R P T DB AR A o i o R %5 AR R
ABR AR BEE N .

RS BB STMB2 X AR 55 4 B R 0 3 7 J2 80 200058 5o+ I WA (240 I B B9 g ol
467 3R T8 LAY TR X U AR IS 1B L 60 R S 5 2 5 4 0 AP 7 B8 0 TPAL AT b
BMGERRTERA . X LB R RHEEARE NS WE AT EEOARELE, B
WF

® % TPAL==0, M%K% Tamper 3| B th B e F 6 IE L0 9 — M AR F M. EA

RAGW Y REIF A3 Z W, Tamper SIWE L HHAET, RRARRUNEFE 25
Tamper 51 B3 4 K A TEBAS (5 (25 00 D0 8 7F 18 2 )5 U3 48 77 A — S AR B4 O
TPAL==0 #| Tamper==1),

® & TPAL==1,M%R W Tamper 51§ i Bt ¥ 09 B E R B — AR, EA

A BE FF )3 2 B, Tamper 5IME £ X EHFE, BRARBR AT 25
Tamper 5| I3 K 5 4 S B 48, (0 A £2 42 30 SO BE TFJR 2 J5 00 R 7= 4 — A A B30 0 O
TPAL==1 $| Tamper==0),

R4 ,.STM32 i 8 6) BKP 74 T Tamper RINEEZ /5. 77 A7 — R FE R 15

F B 2 At B LR N RO R R

5.8.2 SCINRIT

A HAT— LB B BOR BKP % 77 28 (0808 & 0 50 62 LU A2 3 7 6 40 I S 8
BT B S0 BKP H7 85 A —RPIBIR, 25 VT STM32 #0108, Bk b 2 S A
B4 YR R A8 AR s 85 75 Tamper 31 B L 722k A AR IEI  FUR B % 1) 7728
WBIERBG MRS, BFRERMW 5. 8.1 fiR,
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At
RCC/GPIO/NVIO|
/BKP/USART
FIERA

.

IO

Tamper*h i %
ATENHR

M5.8.1 BKP SABRMXBAEE

5.8.3 WM

AT BT A BE A B B IR T [ A ¥ USART e V- % B eb B 2 4 A — BB FE(E N

3.3 V &Gt , LI R HE7E Tamper 518 (GPIOC. 13 5110 b #—Mki, qniE 5. 8. 2 FiR .
33V

}'—{}—{I.GND
100 aF
onpilf——2[v+  vec]d 100aF

1

vee o+ PR
L 1
1

100 nF 100 oF:
KEY “‘? T el bt T
- Usart-Tx_ 11 Tlout

I0C.13GPIOA. Tl
UsartRx 00 1| 10 13

bl

it i

EL e VAR

33V GPIPA.10—"—C3—12  Riout Rlin
|||—VBAT 204 1o T2owf T
Rout R2inf8
= STM32F10x | 6 )
GND GND I} v- 11'GND
100 oF

E5.8.2 BKPSA@RULHRT4HRER
5.8.4 EERIt
A4S K ) BKP #F4F 3871 Tamper K90 31 BEAK Lo 40, 6 M 28 4 A0 gt
B BIMT .
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SEM32 B E}

® & RCC %ﬂ?%ﬁéﬁ.ﬁﬁ PWR\BKP R 8
® Al GPIO.USART #7841 .
® Fi# BKP #7728 41, 7 /3 Tamper KW INAE, ¥ AR5 F ARG A BEHE.
® B NVIC.fTHF Tamper FH{Fh ¥,
TR B NES.8. 1.
®5.8.1 BKPSA@HRWXR TEAEN

peidEd piit AT

cortexm3_macro. 5

boot I - STM32 (55 3 04, i & 9 0 R L 5T, 51 B

stm32f10x_vector. s
stm32f10x_rce. ¢
— | B RCCHRE R
stm32f10x_flash, ¢
stm32{10x_gpio. ¢ B2 GPIO 12 R

‘[ R B FEEAT R PR A AR — T B R M STM32 TR
stm32f10x_lib. ¢ X
R A B

library 4l
sm3zf10x usart.c | USART #0090 BUIBICR 3
Sm3z0x avie.c | R SRR RS NVIC 0@ R E ¥
stm32f10x_pwr. ¢ A A BKP #4735 (R 5 00 W 81 R I
stm32(10x_bkp. ¢ BKP 4} % 47 28 0 R B 5 17 BCGR
 E— -
imterrups XHAL | sim3ziiox it e STM32 04 0 55 B
sre A4 [ min. ¢ PR

5.8.5 EFEAS®

KR KRR KR KX KX XXX KRR KRR XK XK XXX KKK KKK KK XXX KX XK X KK X

* XA : main.c
* e : Losingamong

* EMEN . 15/09/2010

= g . ERF
R
Jx KX e “/

# include "stm32£10x_lib. h"
# include "stdio. h"
/x HE XX KEF
/x AEXBER

[ AR REE

/% AR AR
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/x HEXEBEY]  -omommomoosooooooomooseoosooooe oo */
void RCC_Configuration(void);

void GPIO_Configuration(void);

void NVIC_Configuration(void);

void USART_Conf iguration(void) ;

void PrintBackupReg(void) ;

void BKP_Configuration(void) ;

void Wri ul6 Fi

uB CheckBackupReg(ul6 FirstBackupData);

SRR KR KR EE KKK KX KKK H KKK KRR KR H R KK KKK XX KRR NN KK XN RN R RN NN N XX N R A K
* REH : main * WHER X

* RBHA + main * RE A B

* WABH X

T T

int main(void)

{

RCC_Configuration() ; /x BBRGEMMH </
NVIC_Configuration(); /* %ENIC %/
GPIO_Configuration(); /* REGPIONRN */
USART_Configuration() ; /% BE USARTL «/
BKP_Configuration(); /% BB BRR »/

/% RIEHCHE BT 0xASIC « /
i (CheckBackupReg(0xA53C) = = 0x00)
{
printf("\r\nThe datas are as their initial status.\r\n");
printf("\n\r\n\r");
PrintBackupReg();/ * & A FFHM M BRI B IITEH »/
}
else
{
printf("\r\nThe datas have been changed. \r\n");
BKP_ClearFlag() ; /x WBRARKW G R AL« /
WriteToBackupReg(0xAS3C); / » & HFFHEHUR ~ /
printf("\r\nRecover the datas of DRx to their initial status.\r\n");
PrintBackupReg() ; /0 EBFALBOARE S OTE «/
}
while(1);
}
/0‘*&ﬂhn&“'*&‘)f&}*ll*K’.**Ikki*ii!}ﬂh!nn*k)bi&**&%klx*ﬂ*i&xll&ll
* EMA : RCC_Configuration * MR + X
* R : BERGERIat 6 * SB[ : X
* BWABK : X
i L T e PP P
void RCC_Conf iguration(void)
{




- TR SR il 8 1 TR ig i
S AR LTRSS

{/ » & H5RF5H RCC_Configuration o I AR SHUES , LM % & BUF WM A1 % /)

/* 3TIF RPBL {44R [ ) PR, BKP B 4 « /

RCC_APB1PeriphClockCnd(RCC_APB1Periph PWR | RCC_APBlPeriph BKP, ENABLE);

/ * §TIF RPB2 4% b () GPIOA,USART B4 » /

RCC_APB2Per iphClockCnd(RCC_APBZPeriph_USARTL | RCC_APB2Periph GPIOA, ENABLE) ;
+

R L LT

* WA : GPIO_Configuration * WG : %
* EME R + B4 GPIO % 1Y * EEE : Kk
« WABM . X

N N T
void GPIO_Conf iguration(void)
{

/» SEX GPIO #HA k45 HyfA GPIO_InitStructure x /

GPIO_InitTypeDef GPIO_InitStructure;

/% B USARTL ff) Tx B (PR. 9) N3 2 Dy MEHE SRS b DI g = /

GPIO_InitStructure. GPIO_Pin = GPIO_Pin 9;

GPIO_InitStructure, GPIO_Mode = GPIO_Mode_AF_PP;

GPIO_InitStructure. GPTIO_Speed = GRIO_Speed_S5OMHz;

GPIO_Init(GPIOA , &GPIO_InitStructure);

/* R USARTL ) Rx ) (PA. 10) MR AR » /

GPIO_InitStructure, GPIO_Pin = GPIO_Pin_10;

GPIO_InitStructure. GPIO_Mode = GPIO_Mode_IN_FLOATING;

GPIO_Init(GPIOA , &GPIO_InitStructure);
b
L N
* EBA : NVIC_Configuration * WHWER X
* R + BR NIC ¥ * R + &
* WABH B
e L L L P R R P P P

void NVIC_Configuration(void)

[ X WIC WS x/
NVIC_InitTypeDef NVIC_InitStructure;
/% EREARBLEN x /

NVIC_ NVIC_ = TAMPER_ f
NVIC_I NVIC_IRQChannel y=0;
NVIC_Ini ure. NVIC_IRQC] iority = 0;

NVIC_InitStructure.NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC_InitStructure);
i
R KR KKK KKK KKK KKK KKK KKK KK KK KRR KX KX KKK KK KKK
* B : BKP_Configuration * WL : F
* B + VL PR LA YA AR * R [ X
* HASH s X
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B T T

void BKP_Configuration(void)

PWR_BackupAccessCnd(ENABLE) ; /» {fRE RIC AR & HAF 88110 » /

BKP_ClearFlag(); /o WBRARGEGI WEERER «/

BKP_ i £ig(BKP_ i 1 Low); /» ARG B A EETHYE «/

BKP_ITConfig(ENABLE) ; S STHARFHTE </

BKP_TamperPinCnd(ENABLE) ; Jx BEREARRWEIE «/
o OO
BN : WriteToBackupReg * LR . E
* R MRS AR IR & B AT * B[l =

* WMAZ¥ . FirstBackupData, ¥ B S A MIE

R N L T
void Wri ul6 Fi )
{

BKP_WriteBackupRegister(BKP DRl , FirstBackupData);
BKP_WriteBackupRegister(BKP_DR2 , BKP— DRl + OxSA);
BKP_WriteBackupRegister(BKP_DR3 , BKP - >-DR2 + 0x3C);

BKP_ifriteBackupRegister(BKP_DR4 , BKP— “>DR3 + OxAS);
BKP_WriteBackupRegister(BKP DRS , BKR— “>DR4 + 0x06);
BKP_WriteBackupRegister(BKP_DR6 , BKP— “>DRS + 0x78);
BKP_WriteBackupRegister(BKP_DR7 , BKP - “>DR6 + OxFF);
BKP_WriteBackupRegister(BKP_DR8 , BKP— >DR7 + OxBd);
BKP_WriteBackupRegister(BKP DR , BKP— >DRB + Ox1E);

BKP_WriteBackupRegister(BKP_DRI0 , BKP~ >DR9 + OxDd);
1
/XK RN K KX KK X XK KK KRR XK K XX X KX KX K K KK X R
% Hi#4% . CheckBackupReg
* BRI A RS ER
* MABY . FirstBackupData, k3 2 fif 4 2 1748 P 26 X1 Ho b Be il
* WHERE X
* AR E =0 BIARBEGHFHATER: 1= WENERNRREHFERES
R A )
u8 CheckBackupReg(ul6 FirstBackupData)
{

iF (BKP_ ter(BKP_DR1)
if(BKP_ReadBackupRegister (BKP_DR2)
if(BKP_ReadBackupRegister(BKP_DR3)
1f(BKP_ReadBackupRegister( BKP_DR4)
if (BKP_ReadBackupRegister (BKP_DRS)
1f(BKP_ReadBackupRegister (BKP_DR6)
if (BKP_ReadBackupRegister(BKP_DR7)
4if (BKP_ReadBackupRegister (BKE_DR8)
if (BKP_ReadBackupRegister(BKP_DR9) |= (BKP - “>DRS

) return 1;
+ 0x5R)) return 2;
+ 0x3C)) return 3;
+ 0xA5)) return 4;
+ 0x06)) return 5;
+ 0x78)) return 6;
+ OXFF)) return 7;
+ 0xB4)) return 8;
+ 0x1E)) return 9;




HL 1 T AR IME R T AR
iR | o4 17 %B ?@8@5%

:f(B@ikeadsackupkeglster(BKPJ)Rla) 1= (BKP~ >>DR9 + 0xD4)) return 10;
return 0;

)

T

* EWEH : IsBackupRegReset
* BEHR  RUEBFEBRATREER
* WABH Xk
* WUER K

* BFEME = =0 IARBERFFBAFTER, - TRERNENDBREBFERES

B N T T

u8 IsBackupRegReset (void)

{

0x0000) return 1;
0x0000) return 2;
0x0000) return 3;
0x0000) return 4;
0x0000) return 5;
0x0000) return 6;
0x0000) return 7;
0x0000) return
0x0000) return
0x0000) return 10;

if (BKP_ReadBackupRegister(BKP_DR1)
if(BKP_ReadBackupRegister(BKP_DR2)
if (BKP_ReadBackupRegister (BKP_DR3)
if (BKP_ReadBackupRegister (BKP_DR4)
if (BKP_ReadBackupRegister(BKP DRS)
if (BKP_ReadBackupRegister(BKP_DR6)
i (BKP_ReadBackupRegister (BKP_DR7)
if(BKP_ReadBackupRegister (BKP_DR8)
1f(BKP_ReadBackupRegister (BKP_DR9)
if (BKP_ReadBackupRegister (BKP_DR10)
return 0;

i
R I T I T T T .
* BWA : PrintBackupReg * HIHGER ¢ K
* R + ¥ RLUR B AR 2R B AT ED th R * REME : J
* WABK : Xk
R
void PrintBackupReg(void)
{
printf("\nNow the data in DRx are;\r\n");

printf("DR1 = 0x%04X\t" , BKP_ReadBackupRegister(BKP_DR1));
printf("DR2 = 0x%04X\t" , BKP_ReadBackupRegister(BKP_DR2));
printf("DR3 = 0x%04X\t" , BKP_ReadBackupRegister(BKP_DR3));

printf("DR4  =0x%04X\t" , BKP_ReadBackupRegister(BKP_DR4));

printf("DRS x% 04X\t\n" , BKP_ReadBackupRegister(BKP_DRS));
printf("DR6 = 0x%04X\t" , BKP_ReadBackupRegister(BKP_DR6));
printf("DR7  =0x%04X\t" , BKP_ReadBackupRegister(BKP_DR7));
printf("DR8 %% 04X\t" , BKP_ReadBackupRegister(BKP_DR8));
printf("DRY %% 04X\t" , BKP_ReadBackupRegister(BKP_DR9));
Printf("DRI0 = 0x % 04X\t\n" , BKP_ReadBackupRegister(BKP_DR10));

KRR R KRR KK KKK KKK KRR KR KRR KKK KKK KKK X KKK X X KK X XX XX

* RBWE : USART_Configuration * SR X
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WWW. d1anz116§ o STM3 BREH- 5,
* WM : ¥ B USART1 * R [E A i K
« WABE X
XK XK X KKK KRR K TR KKK X KK KKK K KKK K KKK KKK K KKK KKK KRR XX kKN k]
void USART_Conf iguration(void)
{/ » A ¥4+ LFS % USART Configuration iYL #E. WMk AR FIHL A2  x/)

/KRR XX KK KRR KK XX KX KKK KRR KKK XK KKK KR KKK KX KKK KK RN KRR K KRR NN K R

« WA : fpute * MR : E
* MR « f printf o ¥ Hi & £ F] USATRL * SR 2 &
* WMASH

R Ty
int fputc(int ch, FILE x £)
/ » ARSI N fpute BB, WH R ABFHL A3 « /)

R YT,

* X4 : stm32f10x_it.c
* fEH : Losinganong

* ERHH : 14/09/2010

* ik « PR SR T

KRR KR XK KKK KKK KRR KKK XK K XK KKK X KX K KKK KK XK X XK K KKK KK KK Xk k)
/* k3

# include "stn32f10x
# include "stdio. h"
/% SEERBFY - "/

extern void PrintBackupReg(void) ;
R L L L L T T T

. WHE : TAMPER_IRQHandler * WABH . X
* H¥HE . Tomper ARWM TN S WY * B IEE + E
* WASH

B L L L L L T T}
void TAMPER_IRQHandler(void)
{
printf("\r\n A tamper event is coming!! \r\n");
PrintBackupReg() ;
BKP_ClearITPendingBit() ;
i

5.8.6 ERINERH—K

(1) ¥ PWR_BackupAccessCmd( .3 5. 8. 2)
#5.8.2 &MY PWR_BackupAccessCmd it B

ECLI| ]
FHH | PWR_BeckupAccessCmd
FHHE | void PWR_BackupAccessCmd(FunctionalState NewState)
WEHE | ERRAKME RTC R4 47 BRED




o o b R TR L TR e

##S5.8.2
WH % R 5
MASH NewState: RTC FilJ5 #& & 77 8 /7 (7] 4 #7 4R 53X 8 3 7] LUR ENABLE s # DISABLE
wleH }_)’._
[ams % ]
Ferr T
%

#l:
PWR_BackupAccessCnd(ENABLE) ; / * JFJ Xf RIC 7l BKP A7 8 9L O » /

(2) BR¥ BKP_ClearFlag( /1% 5.8.3)
#5.8.3 &% BKP ClearFlag i% B}

LAEES 8 WA % "R g
RHH BKP_ClearFlag WUBH 4‘1&
BB void BKP_ClearFlag(void) EEE Tx
ohfsii£ WA RRWI B OEREER || UM <'i7c
®ASK | % wHERE | %
il

BKP_ClearFlag();/ » #BRABK IS MIF MM HEITER «/
(3) B®¥ BKP_TamperPinLevelConfig( .3 5. 8. 4)
$%5.8.4 &M BKP_TamperPinLevelConfig i3 B

FH% ft 5
L83 BKP_TamperPinLevelConfig
AP void BKP_TamperPinLevelConfig(u16 BKP_TamperPinLevel)

ThhEHE BEABRRENTIROHRAET
WABH BKP_TamperPinLevel; AR 03189 894 208

it %
i i x
kBElE | %
CLLLL e

B¥citii : BKP_TamperPinLevel, 1§ & A K0 5| B0 4 e, % 5.8.5,
#5.8.5 $% BKP_TamperPinLevel 72 X

BKP_TamperPinlevel | T [ BKP_TamperPinLevel ] W ®
BKP_TamperPinLevel_High | AR 3| MB®F A% | BKP TamperPinLevel Low | ARBMIIBERF A%
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B
BKP_ 1Con€ ig(BKP_TamperPi 1 High); /+ ARSEGIMRAHEFHR «/

(4) R¥ BKP_ITConfig( L% 5.8.6)
%5.8.6 &% BKP_ITConfig i #3

MEH ® B
1°e] BKP_ITConfig
R void BKP_ITConfig(FunctionalState NewState)
HJRE’iEE TERERE K A R
nA;!& NewState: A 403 o i 49 B0 2 , X4~ 58T LA ENABLE 5( % DISABLE
e
& EH %
Stk x
B A RB x

o
BKP_ITConfig(ENABLE) ; / * {#AEA K i » /
(5) ®¥ BKP_TamperPinCmd( .% 5.8.7)
#%5.8.7 &% BKP_TamperPinCmd % B

TME% ® 8
(3.8 BKL;,TampeerCmd
EHAE void BKP_TamperPinCmd(FunctionalState NewState)
R Mot Sk A RGN 3 B B A R AT B
BWASH NewState: A A8 T 69 5 4R 2,3 1 S 7T LUK ENABLE 8% DISABLE
B2 x
& EH %
Se AN x
LLLET 4 x

.
BKP_TamperPinCnd(ENABLE) ; / * ffEA {2 RIS BIMI A @RI BTN bE » /
(6) ¥ BKP_WriteBackupRegister( J1% 5. 8. 8)
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#®5.8.8 &% BKP_WriteBackupRegister it B

WHE ® % TH % ® 5
F1°%3 BKP_WriteBackupRegister WAEH 2 Data: #§ 5 A B 805
void BKP_ WriteBackupRegister (ul6 || %t S% x
REITE BKP_DR, ul6 Date) BB x
LA 455 0 JE F H AR DT AR Sy x
WASE BKP_DR.: ¥ 5 # § 78 R H R x

B YA BKP_DR, # )5 £ BB F /2%, WK 5.8.9.
#5.8.9 S BKP DREX

BKP_DR £ o BKP_DR $# #
BKP_DR1 | & /A MBHEE 1 BKP_DR6 | &G &RBHFHS 6
BKP_DR2 | st /R &BIHAH 2 BKP_DR7 | s /R&EBBHFFH 7
BKP_DRS | /G HBBHHH 3 BKP_DR8 | % /G HMEHFHS 8
BKP_DR4 BRI 4 BKP_DRY | /5 i BIB#H 728 9
BKP_DR5 | &G #MIBHIH 5 BKP_DR10 | # /5 & MR F47 2 10

il :
BKP_WriteBackupRegister(BKP_DR1, 0xA587); / » [6] £ {3 %755 1 hE A 0xAS87 » /
(7) R¥ BKP_ReadBackupRegister( 1.5 5. 8. 10)

#5.8.10 &M BKP_ReadBackupRegister i5t i

ETTIE| 8 FH% ® 8
EHH [ BKP_ReadBackupRegister WHEK %
immz‘[ ul6 BKP_ReadBackupRegister(u16 BKP_DR) | & EI{& HEMEEFERTONE
MEME | MR R AR R e *x
MABY | BKP DR EER & HAH WMEEH | %
.

/x EREGFARLQBE </
ul6 Data;
Data = BKP_ReadBackupRegister(BKP_DR1) ;

5.8.7 XBEmM

@ Ji Al Tamper K03 B 2 47 % B #7% Tamper Ky 31 B9 60 R E WAL, ER
BIERAR, X STM32 9 IRYIKGI , Tamper 803 378607548 % 20, 7 L) Tamper 3| B
R AN E B AR B F LR (T A A8 VBAT)
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www. dianzil68. net ST BHERAL
@ MR BKP M AR KB B8, W 6T LA#E Tamper 518 4 STM32 f RTC B o
23 64 SBUR I JH T LU RTC RBH 8RS RTC B4h3EAT Ree
@ SBRAKH 0 RAE Tamper 5109 E A1 R 674 66t HLBE T 4 STMS2 7R %8 596
SRR FHRA AR A G4 5 L 69 Wk R L R ML
@ STM32 {8} GPIOC. 13 3IBME% Tamper 4400 K031 B9, 154 775 B 4797 304 4
RT B 53 B B —FF GPIO R,

5.8.8 SLIRER

B R TR REERBZEET F7#THE S SRS EHRE EHE)
#F Curl + F5 #4785 50 RFHT F5 BB, BIABRFRNE - KETF(ERZ
A HE BKP % 77 88 5 AL $0H) . W BKP 2 77 28 9 o 30 3045 B0 % 2 A (2 %
0x0000) , M STM32 31 # 11 () AL LA AFATER MM 5. 8. 3 FFR{5 8.

The datas have been changed.

Recover the datas of DRx to their initial status.

Now the data in DRx are:

e:
DRI = OxAS3C DR2 = OxAS96 DR3 = OxASD2 DR4 = OxABT7 DES = OxASTD
DRS = OxABFS DRT = OxATF4 DR3 = OxASAS DRS = OxASC6 DRIO = OxAS9A

M5.8.3 BKPSABHMXRRK 1
RJEH STM32 ERBUINT, 25 @ L, ALK BRI 5.8, 4 FiRfsa.

The datas are as their initial status.

How the data in DRx are:
DRl = OxAS3C DR2 = OxAS96 DR3 = OxASD2 DR4 = OxASTT DRS5 = 0xA67D
DRS = OxABFS DRT = OxATF4 DRS = OxASAB DRI = OxABCE DRIO = OxAS9A

H5.8.4 BKP SABRMZBRS 2
AT LA 8], BKP 4728 0 E 2% MBI 76 VBAT @ KB T8I T 1445, ERS % T %
# Tamper 5| B9 552, 18 B/ 5.8.5 FiR{s 8.

A tamper event is coming!!

Now the data in DRx are:

DRI = 0x0000 DR2 = 0x0000 DR3 = 0x0000 DR4 = 0x0000 DRS = 0x0000
DRS = 0x0000 DR7 = 0x0000 DRS = 0x0000 DR9 = 0x0000 DRIO = 0x0000

E5.8.5 BKPEABRMUXTBRAK 3

WA 5.8.5 BN, 84 T IS, STM32 4 3 5) F =N ARG R T AMRH P07, 35
B4 BKP #HBHONELBHRT .

G L FRIA  BKP 2547 88 16 32 oy U U1 F 00 08 F B0 52 7T LABR #% VBAT B 31 AR R 00
K{ﬁt,#Hﬁﬁiﬂﬂﬁl/\ﬁ¥#zﬁiﬁﬁﬁ§ﬁ%&é”l‘é@@ﬂﬁﬁ‘éﬁﬁﬁ%ﬁiﬁ‘rh
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5.8.9 /I &

A EEE MG T STM32 i hl 488 BKP FE MR KA BE 4R WD, F RIEHR
TRTKHTNAE . T A SR A0 R O A AR L A R L AT IR SRR

5.9 FIF RTC XR—THEH

5.9.1 4 R

(1) RTC

RTC f“Real Time Clock” & # , 8 4 5 i i i, AL 25 (37 3 4 4B 0 6 B 3X — e M B
(K% RLAGJ2 Dallas % S4AHE A9 DS1302). $5¢ 1, RTC BB AE B F 7% 8 h g9 R 36 %
JTECAKBE TSR AR RAGSEZLRNOETFFR BAZ RICHSE.
LRVHBZMANEENATERRT .

STM32 s Hi B M A M T — MRS58 RTC #o6. ZPFUBEES, AMUEEYH
AR RR—N LA 32 i 028, WA 28l DS1302 Y H BB ——3X 55 SysTick L
SER BIFBA T ARF. B STM32 i RTC i& &4 X 5 F 3 il & B 88 #9077 , B K8 R [ 78
F STM32 5 RTC HEH 8 1 45 03 v W6 44 T4 e FE , S R Wk 2 B STMI32 i) 3 el UG BT T
RTC # T.AE S H0R 24 57 0 B (7] 35048 2249 DUR IS D E R A R B RIRR &5 o e AR th
A& BB ERE R K XA E— i) BKP FAEBEM. BAI—MFRZLETF,STM32 i
RTC BURER T R BEE B 28 hops 45 B it o T 2 50 SR 3R EE T — AR 807 o TR A — A< e
IR » FH P T LA o 35K A o T S8 BR 2 0L 6 26 0% v i LB SE B 40 Dh . RTC 35T B 454
BEWT
T SR ) B R AR R R R 2,

32 i 9 7T AR T 3ER L T A F Rk A 1A B A

2 A4y B HYES BhIR B F APBI # 00#9 APB B4 F1JH Fit 3089 RTC 0 4,

AT RABESR LT 3 0 B B RAF Jy i+ 3R b 0 . HSE i 442 3t 128 49, LSE 1R % 8804

B LSIRY, 2t oh.

® i 2 NARRIE A7 R MBS A 1 R GE R AL APB1 0, RTC .0 (4R 28 1A
o HHHCR RS SEE) FLAE o U Ao IR X £ )

© 3% B AT 5L F BT < R e OB PR 5 A — A 4 T 4R £ 1 o o T D e L
= e — AN AT AR I P S K AT 3K 1) 5 08 o o 7 , 77 47 P 36 T S 3
B U P 0,
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(2) UNIX BHEIER
M STM32 # RTC 7e45 I FI D) A L 09 Bk, BUTERE 7 HL P B 24 P B UNIXC i il
WA B . UNIX B~ RAH S AT 0245 RERY, M4 T LA 28 70 44
GX MY RT K T Z A Windows #E RE M H —MEA LR T 15 46), M ALWEM T
FERy CIEE T, E4 UNIX (B4R BRAE 7 0% % KRB TERY Linux B 4ER
G BB R UNIX SAL I %, % 4 B9 Mac OS 02 4 UNIX EREBBIERSE. REBARR,
UNIX g R ARG L6 A BB, AR AN - T RERLEHARTHASH
BEE LS5 3 FIF £ RGAE S DR E A REORB ML RS &, EBREFRE
B—ER . 84 UNIX B AR B SR B A U8 7 K58 &2 . 6 B B
UNIX B (8] %, 38R UNIX i ], POSIX 6 8] , & — Fb i 18] (9 1+ 38 07 2 58 S0 AR AR
BT 1970 4F 01 A 01 A 00 & 00 43 00 B0 2 AT A9 S A4 . UNIX af BB A {0 8 6 A 7
UNIX %%, UNIX REH  UEFSHMRERGE RS ZRA. B4R UNIX 658
Z R — A S5, B B AT URAR & 8E A0 32 (IR RGP, KA BB AA S 32
1z (signed int) B = H ] 3803 I 18], 3 REWR A7 M 266 7% S 1Y Bef 180 T84 58 22 W17 LA o6 0 21 4 ok s 0
(] 2038 4 01 A 19 H 03 It 14 4} 07 £, i (6] F i — B J i B B CHR 4 2 8 tH S U S0 7™
AR O R RS TR AL E 1901 4E 12 A 13 H 20 A 45 43 52 %, X RER T B M 2038 (A,
2038 i) REAR 7T HEHF 76 2t 57 98 B 09 K MASE 9 B o 14 40 5 SR (2681 2000 4R B “ F4E ™) .
5 3 4[5 R ) — > 1 S AP 64 i — it ) O 6 TRD U T LA D 4 6K 90 1)
292,277,026,596 4% 12 f 04 H 15 Bf 30 43 08 £, X FE R A AT LAIA 9 B 61 MU AR A 2 K 4
A W (B D AE AR A 2 B B 18] P SRS RED .
TER A g UNIX rif i) B8 66 50 6 o o 30030 S %87, 3% LI B 32 R REFT 46 AT, T F
KT HHMRHLRE R T S UNIX 6 BB 0S8 FRM T, X8 STM32 g RTC
BT R LAY,

5.9.2 SCIgRit

A AT AT DL KR K STM32 # RTC R 476 UNIX i [E]BLF1 & () B b 60 K 4B F
BEF R — A FUIE FLA SR D0 6 G 00 IF 6 8 11 ) PC 94T B0 R 18135 8. 7R P LR
M 5.9.1 fFm,
5.9.3 WBH®BE

A5G I 0 RE A 6L AR 5. 8 5 B9 IX B4 T R A E Tamper 311 LR T, AE T
O MR USART 48 i F S e ot B (LA 826 48— K W 32. 768 kHz SN A8 G
Bk 4R AR TSI I8 45 57 LA A B 1) L Q0B 5. 9. 2 B,
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M5.9.1 RICXBFEM

33V
F—H—hw(‘mn
1 2 16 100 nF j‘

v+ vCC

wrstn |

c+ e
1

L
100 nF 100 oF:
T o opp—T

GPIOC.13GPIOA 9 LSt Tx 1L} 1yjy  Tlout
UsartRx 081

T

13 -

33V GPIPA. 10 Z2ERE 725 12 pjou Rlin Jj
GND

oNDiH ||| —{vear 10| T2ow| T
2 Roout R2in{E—

v GND|—|I'GND

M5.9.2 RICXBWEHFEER

STM32F10x

i
100 oF

5.9.4 EER

AYEIF R ERIT .

® A RCC #7785 4. #TJF APBL 4k b 9 PWR.BKP & 4 6§ %, JF /3 LSE (Low
Speed External crystal , il 3 4M 58 i Uz , BUR{E 2 32. 768 kz) 3 H gk # R RTC #Y
T b,

® fii i GPIO.USART #7744,

® FUE RTC 77 R84, [RER P 0T, BB RTC I8 45518 8 32 767,

® T NVIC,JFji RTC Bbaf4- .
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WWW. dlan2116§ SR EHTR- 5,
® [F%E ANSI Cb}:?&ﬁi&lﬁr’!ﬁﬁﬁﬂtm 'UNIX i /] 8% 66 %X unsigned int mktime(struct tm* t),
struct tm % localtime(const time_t * )45 RTC i%/5 R A& ¥, V£ WA FFIF 3.
AR M ESTET RTC #5538 15 3K 50 6 4 2 ] B9 56 R, 3 55 0 3 i 52 ek 28 693
HEEEME SR
© H5eHIAMEAIE N 32. 768 kHz i 5M IR iR 1F H 38 5 STM32 fitd #1288 i RTC #T
AR Eh
@ HWEE RTC $ILH4H4H Y 32 767 4848 STM32 B 5B F i, A B KRB K
A0 1, B S bR AT SRAE S 32 768.
@ AHEME) RTC #47— W3 A9 ) T=(32 767+1)/32.768 kHz=1 s,
AR AT 454 5180 98 ™o T A T (R 3t AR B 0 A &4 32. 768 kHz
BB DR RARAAE — SR SIAF RO MBORE 15 A1 LR BT AR B E D N
21 =32 768 #ISM UM, L& 32. 768 kHz @R AT A B 1 Hz B, b2 1 s fond (A, B
M 32. 768 kHz SR 2 T4 A S0 BRI R G
Wb AR ANSI C Fir 42 8t i 57 M P o6 3 time. b o7 B3 9 UNIX B ] 8% o6 30
unsigned int mktime(struct tm * t)F struct tm x localtime(const time_t * ), B4R ANSI C
IR SRk R TR L (B KR A0 7 8L 0 AR LA A B A o, 1 e R A IR
HHB T HE K struct tm KA, 7E time. h HFHIEWIF .
struct tn
(
int tm_sec;
int tm_min;
int tm_hour;
int tn_nday;
int tm_mon;
int tm_year;
int tm_wday;
int tm_yday;
int tm_isdst;
#if _DLIB_SUPPORT_FOR_AEABI
int _ BSD bug_fillerl;
int _ BSD bug_filler2;
# endif
I8
AR 1) 6330 1 S R4 869 405 g 4, 1 MG 75 0 36 R« struce em v B B ARAE B
HER B AR R TR R A8 RTC M i WA BCD MciE#e 2. Sl it 6 ANSI C 5 o6 ¥ 0
WA A unsigned int mktime(struct tm O B KA K struct tm L5 KA G ¢ N
“BVHHE T struct tm % localtime (const time_t * ) TF 47 41 5 6 “ B $0 45 6 4 0 2 7

-207‘
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struct tm BZEHIAAE IR, IF IR LG5 AR AR £
TRXMHBXAERLRS.9.1,
#5.9.1 RICKBIRAEN

XM EH KRR SCHFIEH
cortexm3_macro. s
boot I #41 STM32 i) J5 31 S 13 8 A0 5251 S o]

stm32(10x_vector. s

stm32{10x_

KR E RCC i J2
stm32{10x_flash, ¢

stm32f10x_gpio. ¢ B GPIO 012 o 3

m32f10x_lib. ¢ XA AT HE P R TE AT 5 F (8 4 7 R 0 STMB2 TR
library {41 - R R

stim32f10x_usart. ¢ USART @ # 8914 f BB R % R

sm3zi10x bkp.c | 6 BRP ST R HRRH

stm32f10x_rtc. ¢ RTC # 47 3% 4 01 18 17 B o 30

stm32f10x_nvic. ¢ A o RS NVIC 08 R

[ interrupt LA | samsziiox_iv STM32 0 B AL T

sre XA main. ¢ AR

5.9.5 BERBE®

R L T,

* XfFA : main.c

= H : Losingamong

* ERHEY : 14/09/2010

* iR - FRF

B o
/o KM mmmmmmmm e mme e ./

# include "stm32£10x_lib.
# include "stdio. h"

# include "time. h"

/x AEXRAXXET

/* AEXBHE

[ ASEXREE

/* AEXAR

vu32 TimeDisplay = 0;

/% RESCUNIX B[] 491K, 2011 £ 2 H 8 H 2 4,20 44 0 8 x /
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WWW. dianzi16/ . HE%” aq ﬁg&tﬂmzswﬁﬁ@

struct tm time_now= { 2011, 2, 8, 2, 20, 0 };
Jx BERBHY -
void RCC_Conf iguration(void:
void GPIO_Configuration(void);

void USART_Configuration(void)

void RTC_Configuration(void) ;

void NVIC_Configuration(void)

void Tine_Show(void) ;

/% UNIX B AR R /

void Time_SetCalendarTime(struct tm t);

32 Tine_ConvCalendarToUnix(struct tm t);

struct tn Time_ConvUnixToCalendar(time_t t);

u32 Tine_GetUnixTime(void) s

void Time_SetUnixTime(time_t t);

J L L L L T T,
* HME : main * HIHER &

* EBH®R . EEH * JBEHE &

* WABM X

R I Y

—

int main(void)

{

RCC_Configuration() ; /x RBRGM R« /
NVIC Configuration(); /* BB NIC »/
GPIO_Configuration(); /% BB GPIOMM »/
USART_Conf iguration(); /% Y8 USART » /
RTC_Configuration() ; /% B RIC * /
Tine_SetCalendarTime(time now);  /x WEHIEAR(E x /
while(1)
{
Time_Show() ; /v BREEE x/
}
+
/KM{*Q*il***#«&&&ﬁ***hiR**C%K&I*i!&****I“k*&*%&***&l&*&.*iu**’h
* EME : RCC_Configuration * MR : &
* MR : BB RGER IS B B * B X

 WABK .
e
void RCC_Conf iguration(void)
{

(/% &W50HY RCC_Contiquration e i MINSSHRHT, LFE A FEFEW A A1 » /)

/* ATFF RPBL B4 -9 PWR,BKP Bf 4 x /

RCC_RPB1Per iphClockCrd(RCC_APB1Periph PR | RCC_APBIPeriph BKP, ENABLE);

/* TFF APB2 £4% I (fy GPIOR,USART Af #  /

RCC._ LockCnd(RCC_ iph USARTL | RCC_I iph GPIOA , ENABLE);




U e L VR hashronsy | - FEIEL

KX KRR X R KKK R KR KX KKK XX KKK KRR KK KRR K KKK KKK XK R NN
P-1:¢4 : NVIC_Configuration * HHEER X

* A + BE NIC ¥ * R [E Kk

* WABH < K

T

void NVIC_Conf iguration(void)

{
NVIC_InitTypeDef NVIC_InitStructure; /% X NVIC MIERE LMK */
NVIC_PriorityGroupConf ig(NVIC_PriorityGroup 1); Jox EFHREAERSEL »/
/% ffif RIC H1 %/
NVIC_InitStructure. NVIC_IRQChannel = RTC_IRQChannel;
NVIC . NVIC_IRQChannel fority=1;
NVIC - NVIC_IRQC =0;
NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC_InitStructure);
}
R T
x EEH + GPIO_Configuration « BESBR X
* RMHHE : BE% GPIONR I fE * IR X

* WASY K
R T T T
void GPIO_Conf iguration(void)
{
/% %X GPIO H 4 Mtk GPTO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
/% BE USARTL f) Tx B (PA. 9) 0% 2 SHERHESR R ShtE « /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 9;
GPIO_InitStructure. GPIO Mode = GPIO_ Mode AF_PP;
GPIO_InitStructure. GPI0_Speed = GPIO_Speed_50MHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/% &R USARTL f) Rx B (PA. 10) W iR 25 S AR » /
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GP10_Mode = GPIO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , &GPTO_InitStructure) ;
b
JH KR KK KR XK KKK XK KKK KR KX KK XX KRR X KKK R KKK KKK KKK R
* MBA + RTC_Configuration * R : X
* MR : RE RIC * RE{H K
* WABH s X
e e T 74
void RTC_Conf iguration(void)
{
PWR_BackupAccessCud( ENABLE) ; /% R RIC RS & H AU« /
BKP_DelInit(); [ I EHEFBREE «/
RCC_LSEConf ig(RCC_LSE_ON) ; /% FFRLSE %/
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while(RCC_GetFlagStatus(RCC_FLAG_LSERDY) = = RESET); / » % #§ LSE &R »/
RCC_RTCCLKConf ig(RCC_RTCCLKSource LSE); /% ¥&¥k LSE 4 RIC MR » /

RCC_RTCCLKCnd( ENABLE) § /x @RERTCHTED x/

RTC_WaitForSynchro() ; /x HHERICHFFERFAS TR «/
RTC_WaitForLastTask() ; /% FRERGE— W RIC FIEBRMERETR «/
RTC_ITConfig(RTC_IT_SEC, ENABLE); /o« {#fE RICH K */
RIC_WaitForLastTask(); /% S FBGE— B RIC H R BRAETRL « /

/% % RTC B b M H{H A 32 767, I $H % = (32,768 kHz) /(32 767 +1) =1 Hz(1 8) » /.
RTC_SetPrescaler(32767);
RIC_WaitForLastTask();/ » % #§ Ml — Wi RIC A F MM B RIETR « /

}

R T T
 EHH : Tine_Show * R s X

* REER + 15 88 11T EQ 24 0 A (] * R : K

» WA X
B I

void Time_Show(void)

u32 CurrenTine = 0;
if(TimeDisplay)
{
CurrenTime = Time GetUnixTime(); /% B 4N RTC A (UNIX B (Rl # ) = /
time_now = Time_ConvUnixToCalendar(CurrenTime) ;
/% UNIX B [B) RS 35 0 bR o R SE RS [l 4 » /
ATEQNE ] » /
printf("\r\nTine; %d- %d- %d, %d: %d; 5d\r\n",
time_now. tm_year,
tine_now. tn_mon,
tine_now. tm_nday,
time_now. tm_hour,
tine_now. tm_min,
time_now. tm_sec) ;
TimeDisplay=0;

H
R L L T T T
* BHA : USART_Configuration * HIHEER : B
* R : i B USARTL * JE[E : K

* WABH : K

R KKK XXX XXX KKK XX KR KKK KK KKK XX XK Rk R X/
void USART_Conf igurat ion(void)

1/ AWIHLTS Yy USART Configuration s8I EE. WM A BEFFIN 5 A2 = /)

/KRR XK X KK KK KKK KKK KRR K KKK KKK X XXX XXX KX X K KX X K
* RMA « fputc * HH R K

* AR + Af printf WPEFE M F UATRL  » R EE : &

* WAB¥ s R




%?%@?ﬁ%?Ihﬂ? eln

u”Hn.eHgn.wHHnu“Hunn.n...””u“.u.n.“.””/
int fputc(int ch, FILE & £)

(/% AFSHRT N foutc WBEAT, RHRABFHLALI  «/)

/% AT UNIX A (] BRSO . 5 98 A stm32F10x_rtc. c s

*  u32 RIC_GetCounter(void);

% void RIC_WaitForLastTask(void) ;

* RTC_SetCounter(u32 CounterValue); */
N T ™
* EWA : Time_SetCalendarTime() * WHR Xk

* REHE HREMATH AR E R KRR« EE K
* WABM : struct ta t
B L L L T T T -

void Tine SetCalendarTime(struct tm t)

Time_SetUnixTime(Time_ConvCalendarToUnix(t));
return;
i
/XK K KR KR XK KK KK XK R XXX KK KKK KRR KKK K KKK KRR XK
* RMA 'ime_ConvCalendarToUnix(struct tm t) * HHAER : E
xR B A RIC f 24 Ay e ] * RE{H : u32
* WABH : struct tm t
R T
32 Tine ConvCalendarToUnix(struct tm t)
{

t.tm_year - =1900;
return mktime(&t);

i
R L LRl L T
* BEE : Time_GetUnixTime() * HHER : K

= RBR + A RTC B 24 AT UNIX A fa] 5 2 9 i ] £ * R :u32
C BABH . %
B
u32 Time_GetUnixTime(void)
{  return (u32)RIC_GetCounter();}
TR R KKK KKK AR KRR K KKK KKK K KKK KX KKK KKK K XK XK KX KR KKK XK K
* R : Time_ConvUnixToCalendar(time_t t) * HHgER + X
* M A + B UNIX B (o] B % B i B 1A * EEfE + struct tm
* WASH + u32 €, M fa] B9 UNIX A (6] Y
e L
struct tm Tine_ConvUnixToCalendar(tine_t t)
{

struct tm * t_tm;

t_tn= localtine(st);

t_tn->tn_year + =1900;

return » t_tm;
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SRR KRR KX KKK KKK KKK KK KKK KKK KKK XK KKK KX K KR K KKK K XK K KKK Xk
* AL : Tine_SetUnixTime() * B HIER - &
* EHIH R + M4 SE Y Unix if (6] S A RIC * R E s &
* MABH . timett
R L T TP —
void Time SetUnixTime(time_t t)
{
RIC_WaitForLastTask();
RIC_SetCounter((u32)t) ;
RIC_WaitForLastTask() ;

return;
b
/XK KKK KKK R KKK KX KK X KKK KKK KKK K K KR KR X XXX
* JfEH : stm32£10x_it.c % HMHEH . 14/09/2010
* fEE : Losingamong R 23 5 TR 45 B2
L
J% K */

# include "stm32f10x_it.h"
# include "stdio. h"

/x EBSRE R

extern vu32 TimeDisplay; ) BRPREAL %/
R T L T LT T T
* B : RIC_IRQHandler * MR K

xRN A = RTC 4 Ja of 7 fft %5 * IR [El : &

* MAS¥K :

R R L B P

void RIC_IRQHandler(void)

1f(RTC_GetITStatus(RIC_IT_SEC) |= RESET)
{
RIC ClearITPendingBit(RIC_IT_SEC); /» ik RIC Abeif » /
TimeDisplay = 1; /xR ERARERELL */

}

5.9.6 {FERAZINERL

(1) B¥ BKP Delnit( K 5.9.2)
#5.9.2 &M BKP_Delnit i§ B

5 T # f =
BKP_Delnit Wi sy *
void BKP_Delnit(void) A8 fEE *
HSMEL BKP 6 AT IR B || Bdeskir x
* BMMEK | RCC_BackupResetCmd

STM32 Bt X5 5,



e O R TR PR e

Bl
BKP_Delnit();/ » #f BKP M &M AFf7 8 MR N MINME »/
(2) ®¥ RCC_LSEConfig( %K 5.9.3)
#£5.9.3 & RCC_LSEConfig i

W H % it 5 kS fR 8
A RCC_LSEConfig T WHEK E
AR void RCC_LSEConfig(u32 RCC_HSE) || i& E{f *
LI 3 S BB AR & e (LSE) b A x
WABY RCC_LSE: LSE {#R% WHEAESE | K

¥4k - RCC_LSE, % & HSE MRA, W& 5.9.4,
#*5.9.4 B RCC_LSE X

SN | W & | 3 # ik | RCCLSES# | I
_OFF [ LSE M%) | RCC_LSE_ON | LSE M#FF i | RCC_LSE Bypass | LSE dhls WA 0681 64 57 3

i«
RCC_LSEConfig(RCC_LSE_ON); /  J§ il LSE » /
(3) ¥ RCC_RTCCLKConfig( % 5. 9. 5)

#%5.9.5 &% RCC_RTCCLKConfig it B

B 5
T RCC_RTCCLKConfig
R EETE void RCC_RTCCLKConfig(u32 RCC_RTCCLKSource)
ElT R RTC A (RTCCLK)
WABH RCC_RTCCLKSource: & X RTCCLK
WHEK %
B %
KUK RTC i B — 2 15 B A S8, B 4 B0 1 X
BAREY | % -

2%k : RCC_RTCCLKSource, # # T RTC 4 (RTCCLK) , L% 5. 9. 6.
#5.9.6 $¥ RCC_RTCCLKSource 7 Y.

RCC_RTCCLKSource £:# R
RCC_RTCCLKSource_LSE # A% LSE f£4 RTC i #h
RCC_RTCCLKSource _LSI ¥ LSIfE% RTC Bt
RCC_RTCCLKSource HSE_Divi28 i # HSE/128 fF RTC &t #
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it :
RCC_RTCCLKConf ig(RCC_RTCCLKSource LSE); / » j%#f LSE 3 RTC B 4F i  /
(4) B¥ RCC_RTCCLKCmd( W%« 5.9.7)

#5.9.7 &% RCC_RTCCLKCmd i B

ft 8

void RCC_RTCCLKCmd( FunctionalState NewState)

ALK ¥ KB RTC B 8
NewState: RTC I # #574R 25 . iX 1 & 87 LUK ENABLE 5 % DISABLE

%
£
SeR RN ‘ MR R A il RCC RTCCLKConfig M4 RTC B 405 . A fiE i
wMHEY | %

B
RCC_RTCCLKCmd(ENABLE) ; / » {difig RIC ¢ x /
(5) B¥ RTC_WaitForLastTask( 1% 5.9.8)
#5.9.8 &# RTC_WaitForLastTask i} B

WHE K] A )
£33 RTC_WaitForLastTask LEE 23 x
39 void RTC_WaitForLast Task(void) smE x|
Elr SHBA—UX RICHGBUNSRETE | elal | &
WASK | % B wRIAK | % ]

Bl
RIC_WaitForLastTask();/ x il — K} RIC HF MM SRR » /
RTC_SetAlarm(0x10) ;

(6) ¥ RTC_ITConfig( 0% 5.9.9)
#5.9.9 &M RTC_ITConfig #1847

WA 5
() RTC_ITConfig
BT void RTC_ITConfig(uls RTC_IT, FunctionalState NewState)
e MK K I B9 RTC 7 N
WABY RTCIT: 75  fE R # K ity RTC 5




H - LA R R R i~ | Rell it
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ERS5.9.9
WH% f 8
WABN 2 NewState: RTC i # #R %5 . i S 43/ LUK ENABLE 54 DISABLE
LB x
EEE x
SeBEE T A B JONT 61 56 ¥ 1 8 2 RTC_WaitForLastTask()
LLNEESS x

SRR RTC_IT, M REBE K fE RTC MM, W% 5.9. 10,
#£5.9.10 SWRTICIATEX

RTCITS% | f % | RICITSH | # # | RICITSK | % &
RTCIT.OW | @ikl | RTCIT_ALR | e | RICIT SEC | wovi

il
RIC_WaitForLastTask() ; /% S5 BOf-—~ X RTC #1728 9B RIESER « /
RTC_ITConfig(RTC_IT_ALR, ENABLE) ; /x e EERE « /

(7) ¥ RTC_SetPrescaler( L% 5.9.11)
#5.9.11 & RTC_SetPrescaler {5 B

BH% R 8

YA RTC_SetPrescaler

EBURTE void RTC_SetPrescaler(u32 PrescalerValue)

ek B® RTC HisH ) i

BABHK PrescalerValue: §#) RTC B i{

LEEE 3 x

B x

SeskA A e 8011 B N 406 8 1 AR 3 RTC_ WaitForLast Task()

W R RTC_EnterConfigMode() ,RTC_ExitConfigMode()
.
RIC_WaitForLastTask() ; /x BREBIE— KX RICH BN EHRETR «/
RIC_SetPrescaler(0x7A12); /% BB RICHMHMAY 0x7TA12 * /

(8) BRM RTC_GetITStatus( N7 5.9.12)
#5.9.12  &¥ RIC_GetITStatus i5 B

TH& 8 FEHE | R
FTT) RTC_GetITStatus wHEN | x
Jﬁ&ﬂ.)& ITStatus RTC_GetlTStatus(ul§ RTC_IT) || i& E{& ‘ RTC_IT g #i R & (SET # RESET)
DA REEN RTC PHRE S S [Ty L E
WASH 2 | RTCIT. % R&E# RTC 78 BHAEY | £
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il

/% BB RIC BHUORA */
ITStatus SecondITStatus;
SecondITStatus = RTC_GetITStatus(RIC_IT_SEC) ;

(9) B¥ RTC_ClearITPendingBit( L% 5. 9. 13)
#£5.9.13 &% RTC_ClearITPendingBit ¢ B

W% 5 WE % =
AW RTC_ClearI TPendingBit LELES x
1TStatus RTC_GetITStatus (ul6 RTC || & lol fi x
R an &fﬁﬁd*ilﬂﬂ%ﬁﬁ%gﬁ;ﬂﬁ RTC
Sty _WaitForLastTask (), R &AL,
DMEHRE | W RTC 0% i3 AL RTOFF KR E
WASH | RICITHMBN RICHBSARG | ®mAsk | %
#l:
RTC_WaitForLastTask(); /% HHERGE— W RIC H#F BN ERIETR */
RIC_ClearITPendingBit(RTC_IT_SEC); /x B RICHFW «/

5.9.7 FREBM

O EX 4 RTC MBI Et4# 3k H APBL S22 8 PLCK1 W 4 (36 MHz) F4h 8% 2 £ 4R
LSE Fr###t# 32. 768 kHz it gk . JLsh PCLK Bt 4244 STM32 3777 1L RAF I 0 el S 455
FIXEG R AR, MERPF XS BKP LUK PWR FEBMAF (ERT A% LRARE
BAEE BRI X 8R4, S5 E L BKP M PWR X — %), % LSE #9840 {24
RTC BB 32 1120 88T Bd .

@ LSE #it b 6B/ F PCLKL B8 1/,

@ RTC #AEH RN Z — FEGRIE/ B ZMIHRIE LR/ SEBRR.

@ WEER ~5i B4 LSE fE% RTC Ay H B0t #, 0 77 LA A STMB2 946 3 14 36 45
5 4% (LSD BAM B fhi HSE. B 3EK 18 B #R 245 A LSI, [0 LST 313 3 3K o
L WRRE.

® ANSI C FrAR LA time. h k34 56 F UNIX B 8158 49 B ] £33 8, 25 M ¢ o L 4103 2 A
1900 4F F 3 iy (T 24 Wy 4y kAL BF 30 84 24 TE 564 2 A 0001 4F FF 42 9) . 11 26 %, 4 S8 UNIX
B B D05 0, 45 W A o B 45 05 2 100, 3 4 0 4 i 94 T (1900+ 100) = 2000 4 ;
IR 111, MARR TG 2011 4,

5.9.8 XWHER
I BRI LR RRFRBZEHT F7 HATRE W PTA R R T ST




T Curl+F5 $4T0eE 505 8L, AR 1 F F5 AT,
AT PC A0 L RO L 1 s ) 6] B H SRS £
BLnE 5. 9.3 FiR.

5.9.9 N &

AR E A B T STM32 #F 28 RTC 4h i
STHIEEAR S R I RE, I8 UNIX B W B A9 B & T 56 AL
T AL LR, Bifi5 R, STM32 i
% RTC Shg R —A A% BA A iRt AU UNIX Time: 2011-2-6, 2:21:2
A A1 52 4 T L SE BRAR ME RTC 5 A 9 K #8430 D g, 7 5 Time: 2011-2-8, 2:21:3
B A B SRR 5 9 R F 7 A R AT AR KRR 7
9 RA .

5.10 Pk&R STM32 BIRIDFEIRTT

Time: 2011-2-8, 2:20:56
Time: 2011-2-8, 2:20:57
Time: 2011-2-8, 2:20:58
Time: 2011-2-8, 2:20:59
Time: 2011-2-8, 2:21:0
Time: 2011-2-8, 2:21:1

B 5.9.3 RICXREAR

5.10.1 #f &

£ B4 80 4RAR, Intel et Tk 55— 3K 51 MM B L, B BN T Ll il 41
KA B . BJG Intel M T 51 MBLLEAR BB R LKA T AP A E Atmel 1
MALER) . BJF 51 B A LI HARME — RRATUCH, 3 B4 T S KM 51 BLEHLRIK,
EFRET 51 BME BT ERERN T EFHE B, B MRAE 5555 (K58 Tl
FH B A AS. 51 LFRT EA MRS, UHANHTILT 51 MR —F R
AR—Fh AL AR X 7 T SR O A5l 2 O (9] A HE B T AR AL 69 Fe b B B i 2 1k
ETF BRI EA B — s TR/ NN ASHEBE. XTBBREAFHT T
PP I AR B R A TR TR — A EEAE R A X
BORESTHA S A RACK D FE. T 51 84 B TR Tl 2 i 35 4 09 A T 8, BT LA D AR 6
IR Y KR E A B TR B R L, Y 51 BT LB R
R — RS AR TSR, B BT — S R G0 A B L S S 8 L o R Y
Atmel A Rl #J AVR 8 441,387 TI () MSP430 § A4l AT LABL L6 88 1 HLAR G F 51 84 4L
K, HERE B A T B EBR R, B AT S RE R T B R AR B 3t - A SR B BT A K
SRAERAE Y 4 MSPA30 S LT AR T 2 JA i B 6] 05 5k 638 , T B 7 #k i) PIC18 R 51 i
FHLSFREFHLARMB/NE 1| nA, FRE, HBLT 0 ShAE TR B0 SRR A o T 7 &, IR BE 2 0
WA . B LR T KB 2 F LS A B BT B e 6 RN A R T R S T
it B PR B A ] O LA RE VE A ) — N BB AR AR, B UL RV E 4 R R
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BT BT RO Ak R 3

R SRR STM32 i) L JH 5 A - v AL UK 3 A0S 5 0l L B 7 V518 46 . PC Wk 4H
B GPS & | Tk B AT V41 AR 40 RRAFUN VA R 40 L2 TR R 0% . I ok, STMB2 fE
MM sh R MAE T TR T T —HF TRE. BHE T ERME STM32 /8 4 Btk
. FIEMYE, STM32 & ST A M ARM AR EE T ARM Cortex - M3 Py #% i I 840, R
JEAEXA W bR AR — R P SR BT R . Rk, STM32 S il 48 i T #E
BNPIATT R 2 ARM Cortex — M3 P A% 9 0 5 8 #8 5 — 2 3L J B AN 9% 45 0 DO R
THFE. X THMEMIFERRCARL R4, FF 3045 2% SR B IF 36, Ak MR 76 AR (8 1 fry o AR i
RFXARA . AR ARM Cortex - M3 IR I

HHE LM, ARM Cortex - M3 i Z Ftif 2 4> 1.8 V sy hL MR, XA 1.8 V
ALIER B T STM32 KSR i0 e VA5 85 o 2 24 BEBR BB 84 )8 F ARM Cortex - M3
WS4 B S0 W0 (IR T ST 15X BCIERE VR . F T A 2066538 D8R 10 5 o 4,285 (1R ik
F P MR FESEA HIFE(HD .

@ ERBATHER : Al HE 85 85 TARTEIE %R, Cortex — M3 P9 #% iE % i547 , Cortex — M3
B (0 NVIO) IE #3517, STM32 #) PLL.HSE.HSI I %847 . 3% £ Th#E 5 K B 52

@ BEHRAI : Cortex ~ M3 P #% 01T 6 A BE BRAL 98 4, ol JE VR 49 48 THEZE IF 2R 5,
Cortex =~ M3 W B 1LIE4T B Cortex - M3 P43 IE ¥ 2 7, STM32 () PLLHSE,HSI 1 i
HIBAT  SRAM 17 8RO AT RIS LR B . DHAE AR X T 1F B4 B B4

© VREEBEIRAI . 72 R R A ACRE R b 5 o R 1 28 T8 MR SI#ER A, WU Cortex —
M3 Py#%#% IR 24T, Cortex — M3 P9 8t 4 1138 47, STM32 # PLL.HSE. HSI t 3 %W, {A
SRAM. F 778 RE 5848 DUR BE . SREAR XS T B B 279 B30 — S5 RIS

@ FEHLABE 75 R B MR AR S B SR b, R A B8 56 6R L W Cortex — M3 P BX 88 1k i2
7 Cortex - M3 P4 113447, STM32 # PLL, HSE. HSI : I , SRAM. #f % % 7 48 t) &0
% PWR.BKP 7748 09 {1t 25 . FUAT R LA B0 TE 9 T4E . S I STM32 5 46 ] LAk
EH b RRARE.

B ARIFERER B A KR 7 3 I 5. 10, 1, %P3 93 B 47 4% F STM32 5 PWR
FAF AR Cortex - M3 P R 4 £ 1 % 77 2% (System Control Register) 1,

#5101 STM32 {ES S M A RIR A %

BEAT B BT
. WEEH S CSHBAME | s
WELH % CE 5 P I8 s
FDDS#1 LPDS {i + SLEEPDEEP {i +
R . Ty
TR HE B IR B WEL s WFE #4 A B T 8 — 52 R A8 o )
R PDDS {ii + SLEEPDEEP £~ WFI & WFE | WKUP 51 & 1 71 % . RTC i 6 5 FF .
fiiicd NRST 5189 | 0 5b 8 5 £ IWDG % fir




| nATY 4T K | N —
1 LA IRR b - T Rel iedx
mﬂ . § mE]Eé/\ qa841 5

TR BFER 168, ne

EHBJE — SR E BB MR, STM32 X 3 MEFEMER IS HB TR EH
BITR7 XA B L SR AR A B

@ 2 STM32 &b FHENCIRA N , RA MBS 1L TR, X8 & SRAM #7724 89 (34848 I
{745, 3X %R Cortex - M3 CPU #F MMM A KR E R GERBRFH YA HRTRELI|LU
CPU #F#7 B H M AT HEH), Filt STM32 MBEIRR S WK T , [0 B3 A BEIROR S S 05
—RAGSFFIRIAT .

@ ¥4 STM32 4b T % B BEMORZS AT , SRAM  F 77 28 i) {H [RI A 45 AR $F , Btk STM32 AR
BEBREIRCR A KBS, I 8 Bl A BRIRR SR S MG — RIS TR IAT. BRRF L —F i
BLEOR itk AR REBRORAS ST , STM32 bt b SC T T, B e A I B8 BE BRCIR S &L /5 , STM32 %

{6 9 0 R R 5 2R O R B b (HISTL TR A R E8E 19 8 MH2),

Q@ 24 STM32 4 FRHUREN, BT H SRAM &5
FHROME E K (A BRI » B A5 LR K
2.EFHREHRATRFHRIAT —XAL T ) [
B AL ROR BB 7 % (R 5. 10. DHIES
BT~

B ERAEA HH X STM32 IR Sh #E 4K R i
BREAE T M RARGEHINR,

5.10.2 SCIENRLT
AT PRRATTHE R B K EILE STM32 9 3 F < =

BT RSO b B BEIR AR R TF . BBEINF L R
B b STM32 &4 AWML ik —1 LED B—

SE B6F 50 5] B P 0 SR UG WFT #5481 STM32 A
R BE B IR AR, O B B S P T BB A M STM32
AR B BR AR AR , 2 JF Ak LED #E4T DI . B R W5.10.1 ERRRBAE
Mg — 2B &, WRMA 5. 10.1 R,

5.10.3 TEHFERRE

A LRFTRE BB T STM32 Bl 238 B9 /N RG240, B E — A LED 4740
— Mg, A 5. 10. 2 iR .

5.10.4 TR

BIR STM32 MR R R H 2% (B R R F 49 A SR 40 2 LR M 2080, 26 90
RAEMM ST B ftay RBUE LA b RFWEEESWT .
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® fE RCC %iﬁ%séﬁ.@iﬁﬁ PLLm:ﬂ 72MHz fi e .
B EAL N e =
® fi'% GPIO A7 %4, Al GPIOA. 0 OfEN GPIOA.0
EXTIO M A 1T, B E GPIO. 4 JHeifss i, x 1k

GPIOA 4
® P SysTick, {ff il 84 44 (72 MH2) fE R B4R

74 100 ms 8] F% #9 B 04F (E EAREIF R Hb i) . [ STM32F10x
SeRBR T RFITEHRAR . BIFFHEBTZ
J& » B % LED %L SysTick 5Bt 8 v 25 ({811 72 MH2
B 1 s 8B IR 1 L FF5E 3 TR SRS B STMB2 i A BRI BRIR A, . B4 0
GPIOA. 0 L K — KoM B, STM32 N REEBEIRB R R, MHAF 788
A TR AR B AT AR R B AR AT AORZS . U4 I 8 7, SysTick 73 4 AT LLIE 4T K B 2 BT 89 i
B A D O O B A B O 45 O BB BIR A9 06 R, 4 R A PLL 4 i 9 72 MHz
A, T STM32 W% HSI # 8 MHz. (AT, st AT LED BY 38 LA BE BR A R 5 3 BE B9 1/9 347
TR SRR R 5. 10. 2.
£5.10.2 EARRBRIRAEM

H5.10.2 ROEXWEHFAEE

AL xiam | A

cortexm3_macro. s
boot X #4 " STMB32 #/a 3 X ¢, i 4 Brat R 5L 51 BB ]

stm32f10x_vector. s

stm32f10x_rec. ¢
— 1 B RCC MR MM
stm32f10x_flash. ¢

stm32f10x_gpio. ¢ 2 GPIO #1230

X FE AT o A AR AT — A 2 T 4 0 SR B STM32 TR ot

stm32f10x_lib. ¢

library SCHE4L WRET ARG
stm3210x_pwr. ¢ o O 3 2 A A 400 A7 R
stm32{10x_exti. ¢ ShE R A B R SR |
stm32f10x_systick. c | Systick 5 8 B9 4K 2 &6 3

stm32{10x_nvic, ¢ R T ) B NVIC i

interrupt X #FE stm32f10x_it. ¢ STM32 B TR 5 B P
sce X4 | main. c ]

r }
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5.10.5 EZEES
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* XfEE : main.c

« HEH ; Losinganong

* ERAM : 15/09/2010

* R : ERIF

P I L T Ty
/% Includes === == === e %/

# include "stn32£10x_lib. "
/x HEXFXXBT
/x BEXBEE

/% HEXRBE

/* AREESR

/x BRESCGREAH
void RCC_Conf iguration(void) ;
void GPIO_Configuration(void);
void EXTT_Configuration(void);
void NVIC_Configuration(void);

void SysTick_Configuration(void) ;

void Delay_NSecond(u8 Tick);
T T
* REA : main * AR K

* A : main R¥ * IR [E : K

« HABH X

KRR KR KKK KK KRR KKK KK KKK KKK KR XXX KX KRN KKK KK KRR X ]
int main(void)

{

RCC_Configuration(); /x BERGHE «/
GPIO_Configuration(); /% 8 GPIOW T x/
EXTI_Configuration(); /% BB EXIT %/
NVIC_Configuration(); /* BB NIC */

SysTick Confiquration(); /% W Systick FAFEE x/
/% LED ¥R */

GPIO_WriteBit(GPIOA, GPIO_Pin_d, Bit_SET);
Delay_NSecond(1) ;

GPIO_WriteBit(GPIOR, GPIO_Pin 4, Bit RESET);
Delay_NSecond(1) ;

GPIO_WriteBit(GPIOA, GPIO_Pin 4, Bit_SET),
Delay_NSecond(1);

GPIO_WriteBit(GPIOA, GPIO_Pin 4, Bit RESET);
Delay_NSecond(1);

GPIO_WriteBit(GPIOA, GPTO_Pin_4, Bit_SET);
Delay_NSecond(1);
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A :‘&Aﬁﬂlﬁi{-%Eﬁﬁ#ﬁ)\ﬂlmﬁﬁi(ﬂﬂﬂﬂﬁlﬁﬁi) */

PWR_EnterSTOPMode(PHR_Regulator_LowPower, PWR_STOPEntry WFI);

/% LED %K */

GPIO_WriteBit(GPIOA, GPIO_Pin_d4, Bit_SET);

Delay NSecond(1);

GPIO_WriteBit(GPIOA, GPIO_Pin_4, Bit_RESET);

Delay_NSecond(1) ;

GPTO_WriteBit(GPIOA, GRIO_Pin_4, Bit_SET),

Delay_NSecond(1) ;

GPIO_WriteBit(GPIOA, GPIO_Pin_d, Bit_RESET);

Delay_NSecond(1);

GPIO_WriteBit(GPIOA, GPIO_Pin 4, Bit_SET);

Delay_NSecond(1);

while(1);
i
KR KR KKK KKK X KRR XK KKK KRR R KRR KRR KKK KK KKK KRR KKK XXXk
- 173 + RCC_Conf iguration * MMHR X
* MR : BB REE WS04 * 38 [ 2 &
* WIABE : X
B R Ty
void RCC_Conf iguration(void)
{

{/x AH5HEBIY RCC_Configuration i ¥ BFABSM AT, MM A BFH AL »/)

iT5F PAR At 4h /.

RCC_APB1Per iphClockCnd(RCC_APBIPeriph_PWR, ENABLE) ;

/* $TIF APB # 4k b B GPIOA,USART Rf4h » /

ROC_APB2Per iphClockCud(RCC_APB2Periph_GPIOA , ENABLE) ;
i
R L L T T TV
- REE GPIO_Configuration * HHER L E
* A WHE 4 GPIO ¥ L1 T B * IR EH 2 X
* MASH : X
R R
void GPIO_Configuration(void)
{

/% %X GPIO A1 MR L4544k GPIO_InitStructure x /
GPI0_InitTypeDef GPIO_InitStructure;

v RBPAANBERBE ~/

GPIO_InitStructure. GPIO_Pin = GPIO_Pin_4;
GPIO_InitStructure. GPIO_Node = GPIO_Mode_Out_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_SOMHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);

/% BEPAOK ERMA x/

GPIO_InitStructure. GPIO_Pin = GPIO_Pin_0;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_IPU;
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GPIO_Init(GPIOA , &GPID}H)(Structure);
/% 5EX PA.0 Jg 5SS HE O 5 A IH (EXITO) »/
GPIO_EXTILineConfig(GPIO_Por » GPIO_Pi 5

i

KRR KKK KRR KKK XK KX KK KK XK KX KR KX KR KKK KRN KKK NN NNK K AR AR KK
»* EME : EXIT_Configuration * I HIEER - &

* MR : WE EXIT B8 * R I

* BASH ik

KRR R KRR KKK KN KX KX AKX R XK R X X KX X XK

void EXTI_Configuration(void)

/% 52X EXIT ¥ AL L WK EXTI InitStructure » /
EXTI_InitTypeDef EXTI_InitStructure;
/% BESPEPU 0 3 ilf (EXIT Line0) 76 T FE I A ik 52 1 o7 » /
EXTI_InitStructure. EXTI_Line = EXTI_Line0;
EXTI_InitStructure. EXTI_Mode = EXTI_Mode_Interrupt;
EXTI_InitStructure. EXTI_Trigger = EXTI_Trigger Falling;
EXTI_InitStructure. EXTI_LineCnd = ENABLE;
EXTI_Init(SEXTI_InitStructure) ;
i
R T T
* BHE + NVIC_Configuration * BHER X
* A : B WIC B * iR EE B
* WABE X
B R R T T T T T T T TN
void NVIC_Conf iguration(void)
¢
/% S NVIC ¥ L 454k NVIC_ InitStructurex /
NVIC_InitTypeDef NVIC_InitStructure;
/* #ifdef... #else... # endif L5H) A1 R AR 45 T 4R 3% S0 14 e 8 o O 160 Bt 02 M ik /
# ifdef VECT_TAB_RAM
/% o E 2R B BE A 0x20000000 FF 8 x /
NVIC_SetVectorTable(NVIC_VectTab RAM , 0x0) ;
#else /% VECT_TAB FLASH x /
/o RIS B FER 4 ik A 0xBO000000 FF i x /
NVIC_SetVectorTable(NVIC_VectTab FLASH , 0x0) ;
# endif
/v BEEERSHEO «/
NVIC_PriorityGroupConf ig(NVIC_PriorityGroup 0);
/* FERRSMB A TS 0(EXIT. 0), 0 G5k bR e, 0 415 HIEAR =/
MVIC_InitStructure. WIC_IRQChannel ~ EXTI0_IRQChannel;
NVIC_. NVIC_IRQChannel ity=0;
NVIC_Ini NVIC_IRQC iorit
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE;
NVIC_Init(&NVIC_InitStructure);
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/..,H.”“”u‘“H””“”m”..”,...”...”..“.H.n.”......
* ERAE + Systick_Configuration * RHER : &

* EER + BLE Systick AT 2%, T ARBAT[E Y 100 ns * R [EE K

* MASHK K

XK KRR XK XK K KRR KX KX KKK KKK KX KK XK KKK KKK KKK K X K/

void SysTick_Configuration(void)

/% HBE SyTtick ERfEE x /
SysTick_CounterCad(SysTick_Counter_Disable) ;

/% 3%#% HCLK Jy SyTtick it hiR * /
SysTick_CLKSourceConfig(SysTick_CLKSource_HCLK) ;

/% Bk SysTick it ¥aE « /
SysTick_CounterCnd(SysTick_Counter_Clear);

/% EB 72 Mz, BE B HE % 72 000 X 100 AT L4714 F) 100 ms g A A « /
SysTick_SetReload(72000 * 100);

i

R KK XK KRR KK XK KRR XK KK KKK X KX KKK KK KKK KKK KKK KKK K KKK KKK
123 : Delay_Second * HyHEER X

* AR 2 1s Rt * R E =

* WABH + SR ]I LA s

KKK KKK KKK KKK KKK XK KX KKK KKK KKK KKK X KKK ]
void Delay_NSecond(uB Tick)

{

u32 TickCounter = 10  Tick; /x ERBTE «/
SysTick_CounterCmd(SysTick_Counter_Enable); /% JA3h Systick H¥ */
/% %F§ Systick iHHE 0 ,—K 100 ms, 3£ 10 W BHL 15 */
while(TickCounter - - )

while(SysTick_GetFlagStatus(SysTick_FLAG_COUNT) = = 0);

)
SysTick_CounterCnd(SysTick_Counter_Disable) ; /% % B Systick SER 2§ * /
SysTick_CounterCnd(SysTick_Counter_Clear); / * B Systick 33 «/

)

/R KR XXX KKK KX KX XK K XK KKK K KK X XX KX X KX KK KR K K

XS : stm32f10x_it.c * EMES . 14/09/2010

* fEE + Losinganong * ik : PR R F
.....“”.”«......“”..«*»“..x”“”.e....”“n.“....“....x/
/* kia

# include "stm32£10x_it. h"

/KRR XK KKK KKK XK KKK KK KKK KKK XK KKK KKK A XK K XXX KR KRR XK X X
* EHE + EXTI0_IRQHandler * WASN X

* EEHR AR T O o T B 45 bR K * B[ &

* MASM &
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kR KX KK XK KKK R KK KRR KX XK XK KK XK X xR KRR KK KK KRR X k]
void EXTI0_IRQHandler(void)

EXTI_ClearITPendingBit(EXTI Line0); /% B EXTIO M HERIREM */
i

5.10.6 {EARINERY

¥ PWR_EnterSTOPMode( R 5. 10. 3)
# 5.10.3 B ¥ PWR_EnterSTOPMode # 8
#5.10.3 &M PWR_EnterSTOPMode % B

HH 4 f &
B PWR_EnterSTOPMode
R void PWR_EnterSTOPMode(u32 PWR_Regulator, u8 PWR_STOPEntry)
ohfe it WSTMRZ BARLSTOREA
BABH I PWR Regulator, B RBAFILBATHRE
WAL 2 PWR_STOPEntry: t #{ fil#§ & WFE & WF1 et A L8
LRE 2 x
& EiL *
SERFAT x
W R __WFIO,__WFEO
BHR

© PWR_Regulator, B B 1 v FRFE B 2R 7043 L BE T RS, ) 5. 10. 4,
£5.10.4  $8 PWR_Regulator X

PWR_Regulator £ o
PWR_Regulator_ON Pk BT o 5 B 28 08 45 IE M BESL
PWR_Regulator_LowPower P LB oL S B3 AR T R

@® PWR_STOPEntry, i #{# fi#§4 WFE if & WFI 3 A -#, 0% 5.10.5.
#5.10.5 $¥ PWR_STOPEntry & X

PWR_STOPEntry £% ok

PWR_STOPEntry_WFI {ERIH S WA f% 1L
PWR_STOPEntry WFE RS WEE et A7 I
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A5 FF S B TR 45 28 0 4 B0 T 0B WEE 5 4 3 AT RERE R (A FREIR AL« /
PHR_EnterSTOPMode(PWR_Regulator_ON, PWR_STOPEntry WFE);

5.10.7 FESBM

@ FES bR R P EAT STM32 (AR DI REBE T AT | B 1 G HEdE A MRS RE 9 I 2K LA B DO #E
SR LA BB M 4 77 9 280 AR D REAR 25 4 4R 114 1R 7 R FF A B TR TR G TR 9 T

@ FRFEFAE STM32 NESIFEMAIE 25, IF 84 FIR 3 RCC H 4785 A TR E
BRI HST R SR FI R R B0 T o (ER S0 BR B AT T 43 0 B R RAR 5 2 J i T
FHHE RCC 2777 #5410 5 B R 2 A (40 IR 245 L 75 0 308 5 1M 8 2 TR 78 R 80 TE 4 1 e R B T
ARERES .

@ MM — PGSRBS B R R AR RS LR AR,
VA I 880 1 A TR SO T A B — RO . TR R R T R
AERIRTER T 5 B4 O R I SR ULAETE G TS A B R ST, U R e 28
HAFRRAO BT T LI, Bh 2 S AR08 VA P o B 5 X — 0 22 R S 28
i e RNy ERE Y, I 2 B B R AR AR SR W R SR
IR B A R TR L B A LU R SR R A R B R MR W RS

5.10.8 LR

HUHREY TR KRB ELT F7 S5 55% 44 SRS S HRE S
HHF Cul + F5 #ATEE 55 HLRIFH T F5 @EEHT, SKERNTHE .
@ $4: GPIOA. 4 [# LED L 1 s [BIRRPAR 348 T 3 M6 A 2 J5 42 1k, LED (R #7855
FEHPRE .
@ WLHHEF GPIOA. O b iE#E fy 3 e e
@ LED ¥R RS BARR I 1 b iR eS8,
3 2ok X 2 B4 AT LA %o R KB T A L
© LED JFRRINERZ 5 7 1k, IR R AL ST ORI BT STM32 #EA TIRIIEEMR, 3
LA RS BT BEAT B (R R AT R 8 .
® i FHE 2 & T EXTIO ik,
® HEAATH] LED RS ITAR K B0 STMS2 650 MAK S BB MR T . 1 P 456451 S 08 b
BT, L8 STM32 DR SIREBE R AL 257, 2 AN 3 A 3 6 385400 2 S5 7F 6 9 3 PR AT
B TS S IR A AR AL AT o 75 0 DR JGR9T 3 R 2 BRI
© JESMRBRITARFEACE 50T, STMB2 i 20 88 2 72 MHz T . 1A 488 30 BT S0 438
OB A S I 4 RL %k B HST, 2 8 MHz,
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5.10.9 N &

A MEE AR T STM32 WIETHFEASHE il — M R SR RAE T STM32 R4
W R — R BLR . (H B E A 4 S 4R STM32 MR Sh A8 i, IR A SLAR
HIMGEE , FRAR o 3 60 ot % B« o i U TE 7E S 5 Rl 2 (6T 4 B SR 1 PR

5.11 STM32 F—XIREEN ADC

5.11.1 #f &R

ADC #*“Analog - to - Digital Converter” 8455 , B W/ $CE B 38 . RIS, BRF+
VR E SRR AR M, L JEsR B R EE B BE R A AR R AT E
LA E R B 5, B A R IR R B IR KR A SRR i
% H R B R T A D 373 0 2 R AT, AT SR A T 1C A 18
AK—BEIHBCEIF OGN . FTLIRERT , A WG R EF 1C W fE R 51 & ik
AR EHRMEEEHES? ERK BN, AN — SRR EEANBREBTZL
LT R GBI A BRI . HBIAARRT —2b08 X AR & Z 407
Fro B A LAHLIE R AR S AR 5 e 5 X B K R AR SR b 0 W bR AT LR S kN
T ot /N o F BT LUK S B T R SR B A U B R R R IR B RO T B . X
— 3R, PR 8 46 05 1C AT REIR B IF B 57 ADC iy BUAR B T 3% A fa) B, 3 AT 1L
A LR REEA NI,

BAESY T, ADC S E 4R BB T AR X MER R ADC K WA %
BBOEE RAERE AR U R84 AR AR, W ADCEW R B RE S SHE% R R EMHAL.
BT 1A A H P 638 3% o F B0 — i Tl 45 R RER A B ER MR KA E A H A
B#y ADC LA, ATLABE,BINA T ADC, A H T 4 KM BFHHR . I8 4 B % 0 fo] 5 # — 4
ADC Z#F%, LU FJLAT7 2 S A9 6 .

© ADC BB, 43 78 YA R A5 2 TR A5 % 450 0 A % 5 4R 1) 4 4 00 O

KR, HRPRET ADC BIEHERERRR,

® ADC Wy FBORE , % ILEOAT 8 .12 {316 A%, 4 B A % , X P45 B A0 R A B .

® ADC Hfe s R S tan a4 .

® UWHNEH R RERHE SHRE THRBESSH,

AR R Ml LTI DA B — e A 7 o A0 R B B R R B R R TR B
AL RIBLAEA, B T A RRE¥ T4 . A7 4 “ B2 AT 17 B9 B2, 2Bk R T 145
JR AR RATRE B AE ADC BRPFISCHF. TR, 75 B 03 BUAE 1 SR 8 A B 1S b i
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15 BB AR WS, ADC - FLR STM32 F b i “ F g 2 —, [/ i H o 2
STM32 RZSMEPREM A E BN RZ (B - REA/ R E ). STM32 4
PR ADC HERE N R FTR «

12 fr P,

TE 3 U B A TRV A TR R R MDA 1) 960 3 A 7 A o T
FIRFRRHE SR R,

T S B 0~n 69 H BB,
DE$Y:E: 3 N

e B SR AT X S AR A

SR [6] R 7T LA 452 308 38 4 0 s

W RUHE AN T A B WA S0 ok 2 e,
SCRE T 8] W

W ADC #is G 2 LI ADC #8814 .
SRR MBI I HEAT DMA R .
ADC Hy$ Al R 48 83T 14 MHz,
B 12,5 N Gh I B B s mi )

o[ B STM32 ) ADC Dy fiEfk R 24 2 38K, 45 Bl R s 2 EE
3 ADC $ITH STM32 2844, 5| A T H 0 FhAAE T MR, RCC/GPIO/USART
fefa STM32 7T 458 1R — % 40 4 3 7% B0 3% 7 1. e Sh, Fean
STM32 #y ADC iR SR 4 T — 4N IR BE 15 R 3% , 7T LUK K140 RIELRE
B PHEEAR, US4 AEERABNES.

5.11.2 &t

AT — R B S 0 B, L STM32 Bl 38 19
—MHEBGEIE (ADCL 9% 8 3038 X 4h B o FR 47 R4 L 346

R A )BT AT IE W B B R B O ) PC WA X 46 3R R
R 5. 11,1 fiR. BS5.11.1 ADC RWHER

5.11.3 WEEs

AR SR v B AR R 8, U B — AN 55 GPIOB. 0 31| (ADCI #% 8 FeaE D R
L 280 USART st -6 f b i B T 3 /2 2 45 78 P R 090K, 4D 5. 11, 2 Biom
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L n_ﬁo'ﬂ"“

—L{o
“1—~ln
fwnn EENE mvenl o o
vee 100 oF 100 F =
T sle. @l T o
GPIOB.O GPIOA. 3::;: TG Tiin Thow s -
Gppa 10 22RY 25 2 pjon R Jj
GND 100 i T20uf — 1
—2{Roout R2in{8— GND
STM32F10x | P )
GND [} } V- GND 1l
100 0F

B5.11.2 ADCXREH#HREME

5.11.4 EEWit

AFRFRIELOT

@ B2 RCC #7284, A2 % PLL 2 72 MHz 34 204 4h , A B PCLK2 % PLL i 2 4
3.3 ECE ADC ity PCLK2 (8 4 M55

@ 1TJF ADC &4t 4, R T IF GPIOB 4 4 .

@ BLE GPIOB. 0 51 KBl A GE#ER (U ADC BITTHTAD .

@ WAL ADC #7785 41 . (AT ADCL 45 8 $h it il S Bl M N 1, RAEBT 1) 55. 5
.

© A2 USART #77254l.

KFEF ADC ST AR R T E L AR, H e H I H WS, AR RE ALY T ADC
X o3 F B SR B e 1B CR A FBD 30 ) R A S B 2 U 1) % B 1B o B PR )

B LR 1 A EERR T ADC HRoh R I8, T2 5 AL s R O -

Sfue=fw/2/4=9 MHz

SRAE I )8 24 55. 5 A B I L LA MBI T R 81 ADC ) 5% el 16 4 125 A A, 3x

AT A5 B0 A 4 BT A 6 RO -
Nyeios =55. 5+12. 5=
AR LA BIAK SR BT B ADC () 80 B 18] 2
Teow = Noperot/ fuac =T 5 s

[EJRE S 8 L AT AT 5T ) STM32 i i 28 9 ADC B bR ¥ e R , B A1 ADC #9505 A B B 5
K 14 MHaz, TOREE A BONFT AR E S 1.5 A M. XA 58 i AR SRR R4
JA RN BT R BT RN 14 4, B0 1 ps. B STM32 8% %188 ADC #8255
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B 5 i e BT 1 MHaz, J& T4 & ADC,

Tl ADC By % e 25 3R 55 BOR B o F 0K 56 3R 200 F 5

D B4 STM32 #Esil 88 1 ADC Wy 12 (085 BE I 7R FL % 6 45 SR 4HE Ik K9 OxOFFF,

@ B STM32 1B HWIEN Vier —2.56 V FEBGERAY Value, 7T LU HH B H K45 R
TRk R B SRAE LR Ve AR 1

Vaamge = Veex X Value/ (0x0FFF + 1)
@ FF L REEE T M HLE RN OXOTFF R R Vg W AT 3
Vgt =2. 56 VX0x07FF/0x0FFF~1, 28 V
AW LR TRIAMRMES. 11,1,
#£S5.11.1  ADC KB THRAEN

x| I [ L

cortexm3_macro. s
boot {41 *} STM32 # 5 330 #F (B 25 8 6 R 0 332, 51BN AD

stm32f10x_vector. s

Stm32f10x_rec. ¢

\‘ R RCC H R R
stm32f10x_flash. ¢

stm32§10x_gpio. ¢ e & GPIO ) /i J2 o 30

library X {41 atm32610%._Lib. & B8 PESIEAT S A LA o] — 28T [ 4 PR 0 STMB2 S
- JURSE 8, stm32(10x_lib, ¢ #ERA ATH B
Stm3210x_adc. ¢ BB ADC /R J2 B %
stm32f10x_usart. ¢ BE USART #yJig 2 Hi
interrupt XAFH | stm32f10x_it. ¢ STM32 &4 5 Wi i % 7 %
sec AL | min. e )

5.11.5 EEEH

R T T T T T Y

* XM : main.c

x HH : Losinganong

* EREW + 14/09/2010

* f : ERF

KRR KX KX KX KR KRR KR KKK XK X XK X KKK KK KKK XK KKK K 8

[ kX# -
# include "stm32£10x_lib. h"

# include "stdio. h"

/v BEXFISERT -




L e T IR Tl ToRs PRI eI

/x HEXBHE

/x HECRBUE
HEXR AR

/x HAEXRBTH

void RCC_Configuration(void) ;

void GPIO_Configuration(void) ;

void USART_Configurat ion(void) ;

void ADC_Confiquration(void) ;

KRR KRR KRR K KKK KKK KRR KR KK KKK KRR KR KKK KK KRN KKK XX KK KK KKK R KX KKK X

* HEA : main * R -k

* RHHR » HERH * R : E

* WMALHK K

T

int main(void)

{

float VolValue=0.00; /o BBREER IR RMAER «/

u32 ticks=0; [ BC BRIEMBH %/
RCC_Configuration(); /x BERYHE )
GP10_Configuration() ; /* BE GPIO BT */

USART_Conf iguration(); /% B8 USART » /

ADC_Configuration(); /* E AC %/
printf("\r\n The AD_value is; ~ === ====————————— =~ ____ \r\n");

while(1)

if (ticks+ + > =2000000)

{
ticks =0;
VolValue=2.56  ADC, GetCmversxonValue(lDCl)/(JXOFFF.
printf( "The current VolValue = % .2fv\r\n", VolValue);

3
XX KRR KKK KRR KRR KK KRR X KRR KKK K KKK XXX R XXX AKX X
* EHA + RCC_Configuration * WHER R
* EMEHA : RERGEE I * BE s K

« BABH . %
X KR XXX R KKK KKK R KKK R KRR XX R R KKK KKK XK KRR Xk ]
void RCC_Conf iquration(void)
{

(/% A#SHUR Y RCC_Configuration MM AFEMI AT, RHR ABRFEEAL  » /)

/* {EREEA BRI RET B0 %/

RCC_ d(RCC_ \ USART1 | RCC_ iph_GPIOA |

RCC_APB2Periph ADCL | RCC_APB2Periph GPIOB, ENABLE);

i

/R KKK KRR XN KKK KR KKK KX KKK KK KRR KKK KKK KK KRR KKK KX
* BML + GPIO_Configuration * HeR %

* MR : B4 GPIO WO ThAE * IEPFIE X
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* MASM : X
B T E T T T
void GPIO_Conf iguration(void)
{

/% 5E X GPIO ¥ #h k&5 # & GPIO_InitStructure * /

GPIO_InitTypeDef GPIO_InitStructure;

/% E USARTL i) Tx B (PA.9) 938 2 ShREHEBR 4 tHishflE » /

GPIO_InitStructure. GPIO_Pin = GPIO_Pin 9;

GPIO_InitStructure. GPTO_Mode = GPIO_Mode_AF_PP;

GPTO_InitStructure. GPIO_Speed = GPIO_Speed_50MHz;

GPIO_Init(GPIOR , &GPIO_InitStructure);

/% % USARTL ) Rx B (PA. 10) 12 25 5 AR = /

GPIO_InitStructure.GPIO_Pin= GPIO_Pin_10;

GPTO_InitStructure. GPIO_Mode = GPIO_Mode_IN_FLOATING;

GPIO_Init(GPIOA , &GPIO_InitStructure);

/% ¥ PBOBENBIBAM «/

GPIO_InitStructure. GPIO_Pin = GPIO_Pin 0;

GPIO_InitStructure. GPIO_Mode = GPIO_Mode AIN;

GPTO_Init(GPIOB , &GPIO_InitStructure);
)
R L L T T T T
* BME + ADC_Configuration * WHSER .k
* EMAA « ¥EAILIIE 3 ADC ¥ * IR [E : E
* MABH X
R
void ADC_Configuration(void)
{

ADC_InitTypeDef ADC_InitStructure; /* 53 ADC I HAALLEHI 4 ADC_InitStructure » /

RCC_ADCCLKConfig(RCC_PCLK2_Div4); /* FLE ADCBISHAMT »/

/xRS TARBUS B0 R s SR S R B R R B R e A R B

*  ADCHCHRATXSIF 5 SHAT AL e 1 ADC 3 9 BCE S 1 */

ADC_InitStructure. ADC_Mode = ADC_Node_Independent ;

ADC_InitStructure. ADC_ScanConvMode = ENABLE;

ADC_Initst: -t ADC_Conti ConvMode = ENABLE;

ADC_InitStructure. ADC_ExternalTrigConv = ADC_ExternalTrigCony_None;

ADC_InitStructure. ADC_DataAlign= ADC_DataAlign Right;

ADC_InitStructure. ADC_NbrOfChannel = 1;

ADC_Init(ADC1, SADC_InitStructure);

/x BB ADCL (A 8 S BGE N BBUY 1 RAERTE R 55.5 M «/

ADC_RegularChannelConf ig(ADC1, ADC_Channel 8, 1, ADC_SampleTine_S5CyclesS);

ADC_Cnd(ADC1, ENABLE) ; /* {HFE ADC1 «/
ADC_ResetCalibration(ADC1) ; /x ST ADCL AR HERFAERS * /
while(ADC_GetResetCalibrationStatus(ADC1)); / » 7§ ADCL BMEFEBRIOITR * /
ADC_StartCalibration(ADC1) ; /% JFH RDCL EeME * /

while(ADC GetCalibrationStatus(ADC1)); /x HE ADCLREMESERL * /
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ADC_SoftwareStartConvCmd(ADC1, ENABLE) ; /* Fish ADCL 5 x /

R T

1.2 : USART_Conf iguration * R =S

* SRR : BE USARTI * AR [ : E

C BABM L X

R T ry——

void USART_Conf igurat ion(void)

{/ % AHSUEJy USART Configuration Wi #R. LM R ABFIFM A2 » /)

R R L T T -

* WEH : fpute * Mg R =

* A : ¥ printf WEEE LB USATRL  » SEEIE : K

* WAZEK &

B T R TR L S ——

int fputc(int ch, FILE x £)

(/% ARSI N foutc RBATE, WBHR ABIFHR A3 /)

5.11.6 {ERZINERY
(1) ¥ RCC_ADCCLKConfig( % 5.11.2)
#5.11.2 &M RCC_ADCCLKConfig i B3

FA % 5
B3 RCC_ADCCLK Config
AR | Void ADC_ADCCLKConfig w32 RCC_ADCCLKSource)
RIS @i ADC i # ( ADCCLK)
WABM RCC_ADCCLKSource: & X ADCCLK, %8 # % i1 APB2 A& (PCLK2)
LEES 3 x
Bt %
B £
L eSS x

S : RCC_ADCCLKSource, ¥ # ADC i 4315, % 5.11. 3,
#£5.11.3  $% RCC_ADCCLKSource £ X

RCC_ ADCCLKSource 8| "o RCC_ADCCLKSource 8% | # %
RCC PCLK2 Div2 | ADCH{#p= PCLK/2 RCC_PCLK2_Divé | Apcarsr—pcike
RCC_PCLK2_Divé | ApCHtgr=pcLk/4 RCC_PCLK2_Divg

B

RCC_ADCCLKConf ig(RCC_PCLK2_Div2); /» Mg ADC B #h 45 % ¥y PCLK2 2 43450 * /




0 F LA Rk habilionsg LT IE )

WWW. dlan2116 T SIMR BRRE g
(2) B ADC_lml(ma s. 11, 4)

£5.11.4 &KW ADC_Init B

WEE R B
AU A ADC_Init
T3 void ADC_Init(ADC_TypeDef » ADCx, ADC_lnitTypeDef + ADC_InitStruct)
Pl M ADC_InitStruct 1552 8 S 00 th65h 8 ADCx 9% 4 38
WABH ADCx:x @ A 1 3% 2 R #% ADC 4 ADC1 & ADC2
WABK 2 ADC_InitStruct # #1%5#) ADC_InitTypeDef #3617 T 1§52 4M i ADC (AR {5 E.
WHBH %
BB x
SR EM X
LEES S %

S ¥ #iik : ADC_InitTypeDef structure, & X F X #f stm32f10x_adc. h,

typedef struct

u32 ADC_Mode;
FunctionalState ADC_ScanConvlode;
FunctionalState ADC_Cont inuousConvMode;
u32 ADC_ExternalTrigConv;
u32 ADC_DataAlign;
u8 ADC_NbrOfChannel;

} ADC_InitTypeDef ;

@ ADC_Mode, @& ADC THEZEM LR #E N ADC X, L% 5.11.5,
#5.11.5 $# ADC_Mode X

ADC_Mode 8 # %
ADC_Mode_Independent ADCI #t ADC2 TAFfE L8
ADC_Mode_ReglnjecSimult ADC1 #1 ADC2 T{E 7€ # MM AR 2 i A SR
ADC_Mode_RegSimult_AlterTrig ADCL #1 ADC2 45 7 4 5 R F0 20 4 b A
ADC_Mode_InjecSimult_FastInterl ADCL #1 ADC2 T.{E7E 7 45 5 ML At S B4R
ADC_Mode_InjecSimult_Slowlnterl ADCI # ADC2 TH RIS ABARBELHRR |
ADC_Mode_InjecSimult ADCL il ADC2 T ¥ 75 ) 45 tE AR
ADC_Mode_RegSimult ADC1 fil ADC2 TAE7E ) 2 MR
ADC_Mode_Fastnterl ADCI Al ADC2 TAF1E thil B HK
ADC_Mode_Slowlnter! ADCI #i ADC2 T {F7E M % 8 B
ADC_Mode_AlterTrig Wﬁ ADC2 TAFfEX B MR B




Erinn v YA L—
- L REIIE RS i LA e s
s1'¥3z gﬁ%ﬁa 1 6§ quﬁé/ s qqs4l 5
" @ ADC_SeanConvMode i ADC T fE7E FHi #SEE A2 KB 7T L1 R HHS S 08
ENABLE gi# DISABLE,
@ ADC_ContinuousConvMode, ## ADC T4F7 i 4530 & A, 7] L E X2 8
3 ENABLE ## DISABLE.
@ ADC_External TrigConv, 345 {#f F 41 3% fil 2 % 6 IR 5K J5 3l #0000 328 1 60 #2/ B e e L
#5.11.6,
#£5.11.6 $¥ ADC_ExternalTrigConv i X

ADC_External TrigConv £ # # &

ADC_External TrigConv_T1_Ct AT 1 R L BRI 1 fE DS R AR KR U
| ADC_Extemmal TrigConv_T1_cC2 AN | MK I 2 09 TR R

ADC_External TrigConv_T1_CC3 HAEER B 1 GOM L RGR 3 1 MR R R

ADC_External TrigConv_T2_CC2 [ S HEEET 28 2 (098 2 BRI 2 fE RSN A R R

ADC_External TrigConv_T3_TRGO T HAEE B 3 0 TRGO 52 5H AL £ 6 R

ADC_External TrigConv_T¢_CC4 [ MG B 4 B B I 4 S A R
DDC,EX'"n-lTnxCu"v,EXLITll Tﬁ#%ﬂ‘!‘ﬁiﬂiﬂ 11 MR S B R 5 B

ADC_External TrigConv_None I

© ADC_DataAlign, 8L5E ADC §%# 2% R 6 22 91 % 5 8 £ A% 55, W% 5.11.7,
%5.11.7 $% ADC_DataAlign & X

ADC Datalign $% | W% [ Avc_maiign 53¢ | w &
ADC_DataAlign_Right L ADC %8 4531 5 “ ADC_DataAlign_Left { ADC ¥#8 7 5 ]
ADC_NbrOfChannel, $L5 T J0UFF £ 17 # S 5% % ity ADC i 8030 B , BUE TS B2 1~16,

il

/% Wit ADCL & x/

ADC_InitTypeDef ADC_InitStructure;

ADC_InitStructure. ADC_Mode = ADC_Mode_Independent ;

ADC_InitStructure. ADC_ScanConvMode = ENABLE;

ADC_: ure. ADC_C Mode = DISABLE;

ADC_InitStructure. ADC_ExternalTrigConv = ADC_ExternalTrigConv_Ext_IT1l;
ADC_InitStructure. ADC_DataAlign = ADC_DataAlign Right;
ADC_InitStructure. ADC_NbrOfChannel = 16;

ADC_Init(ADC1, SADC_InitStructure);

(3) B¥ ADC_RegularChannelConfig( L% 5. 11. 8)
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WWW. dlal’lZ116§ o———STM32 B %8R- 5,

#5.11.8 ¥ ADC_RegularChannelConfig 83

mak | ® %
E1e] ADC_RegularChannelConfig
void ADC_RegularChannelConfig( ADC_TypeDef » ADCx, u$ ADC_Channel,
BRI u8 Rank, u8 ADC_SampleTime)
[ | R ADC 6B AHRAEE, RECORANERRHNA
W ADCx:x o LR 138 2 K38 ADC 542 ADC1 8 ADC2
WABM 2 ADC_Channel: B 8 # i) ADC ¥ ift
WABH I Rank: S0 41 R FEOUF . BUGLAM 1~16.
BWASH 4 ADC_SampleTime; # 5 ADC 3 if 9 R4 i (] {&
LB 3 4 x -
& %
SRR E
| s x
SR
@© ADC_Channel, # %8 if 3/ IR 0 ADC_RegularChannelConfig 3 i% & # ADC #if ,
R#5.11.9,
#£5.11.9  $# ADC_Channel & X
ADC_Channel ¥ Wo® ADC_Channel £3 LI
ADC_Channel_0 ## ADC il 0 ADC_Channel_8 ## ADC#H 9
ADC_Channel_1 6 ADCE i 1 ADC_Channel 10 ## ADC & 10
ADC_Channel 2 ## ADC it 2 ADC_Channel_11 ## ADC il 11
ADC_Channel_3 4% ADC it 3 ADC_Channel_12 ## ADC il 12
ADC_Channel_4 4 ADC 3l 4 ADC_Channel_13 mHADCELTS |
ADC_Channel_5 W ADC M 5 ADC_Channel 14 ## ADC iiifl 14
ADC_Channel 6 % #F ADC ililf 6 ADC_Channel 15 ##% ADC M3 15
ADC_Channel 7 ##% ADC it 7 ADC_Channel 16 ## ADC B 16
ADC_Channel_8 ## ADC il 8 ADC_Channel_17 #H ADC il 17

@ ADC_SampleTime, i 5 1% 38 38 9 ADC R e ], 1,3 5. 11,
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#£5.11.10 $8 ADC_SampleTime & X

R L LAeinied

ADC_SampleTime 8

hmc SampleTime_1Cycles5

RERE N 1.5 A ADC_SampleTime_11Cycles5 | REER[E N 41.5 A

LMX SamplcTime_7Cycless

REMEN 7.5 HH ADC_SampleTime_55Cycless | SRR % 55.5 MM

SampleTime_13Cycless

T W % ADC_SampleTime S # *
1

AR Y 13.5 A ADC_SampleTime_71Cycless | 8% 71.5 %)

ADC_SampleTime_28Cycless

SFRERTE D 28.5 B ADC_SampleTime_239Cycless | R#E Rt (% 239.5 /M

-
/* B ADCL

2 B L BT RFEREE S 7.5 A </

ADC_RegularChannelConf ig(ADCL, ADC_Channel_2, 1, ADC_SampleTine_7CyclesS);

/% % ADCL EAH

8 FE B I, 5 2 FE BT RFERTE R 1.5 A «/

ADC_RegularChannelConfig(ADC1, ADC_Channel 8, 2, ADC_SampleTime_1Cycles5);
(4) BRI ADC_Cmd(L% 5. 11.11)

#5.11.11 & ADC_Cmd BLHA

B 5
1€ T A Cma
C3.432 void ADC_Cmd(ADC TypeDef * ADCx. FunctionalState NewState)
[ s MR KA ADC
WABH ADCx:x 6] LUR 1 8 2 3% # ADC 5hi ADC1 & ADC2
wABH NewState: 4% ADCx @4 . 21 SHAT LK. ENABLE 804 DISABLE
BB %
B £ ]
ok %
W R %

B

ADC_Cmd(ADC1, ENABLE); / * {d#fif ADC1 » /
(5) ¥ ADC_ResetCalibration( L 5. 11. 12)

#5.11.12  &# ADC_ResetCalibration it B

WiH# 5 WA 5
ET7) ADC_ResetCalibration BHBH % ]
B void ADC_ResetCalibration( ADC_TypeDef * ADCx) | B x

ﬂzmﬁ S H ADC R 4728 LTl *
BASH ADCx:x B BLj 1 3 2 3% F ADC 5 ADC1 % ADC2 B o X
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ADC_ResetCalibration(ADC1); / x % {if ADCI fyKeHE A F7 4 » /
(6) BR¥ ADC_GetResetCalibrationStatus( 7L % 5. 11. 13)
% 5.11.13 @ ¥ ADC_GetResetCalibrationStatus it B

WEA ®g

| wacx ADC_ GetResetCalibrationStatus

ET3 FlagStatus ADC_GetResetCalibrationStatus(ADC_TypeDef + ADCx)
B I ADC 5 40 K95 488 B0 RS

BABY ADCxx W1 EUR 1 8 2 %35 ADC 4 ADCI 8 ADCZ

SisH % } i

i ADC ALK M A7 88 0 B4R A5 (SET 84 RESET)

SR %
Mm& %

i

/x 3RHR ADC2 i BEMEA A7 R GORA « /
FlagStatus Status;

Status = ADC_GetResetCal ibrationStatus(ADC2) ;

(7) R¥ ADC_StartCalibration( % 5. 11. 14)
#5.11.14 & ADC_StartCalibration 183

f®o5

ADC_StartCalibration

void ADC_StartCalibration(ADC_TypeDef x ADCx)
FFHR#SE ADC #9 2B

ADCx:x BT LU 1 3R 2 X4 ADC 4h4% ADCI & ADC2
%

E

x
01 %

i«

ADC_StartCalibration(ADC2); / x JFF i ADC2 f) & Kl » /

(8) B ADC_GetCalibrationStatus( J1% 5. 11. 15)
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#£5.11.15 & ADC_GetCalibrationStatus it f

HEE o8
ECZR etCalibrationStatus
EEes FlagStatus ADC_GetCalibrationStatus(ADC_TypeDef  ADCx)
PT 2 A ADC MR AR S
BASK ADCxx FTBU 1 sk 2 %5 ADC 44 ADCI & ADCZ 1
LS %
i ADC KAy H4R % (SET sk # RESET)
SE KN *
R %

Bl

/% $KIRADC2 ) A KEHERE » /
FlagStatus Status;
Status = ADC_GetCal ibrationStatus(ADC2) ;

(9) R ADC_SoftwareStartConvCmd( 03 5. 11. 16)
#5.11.16  &H# ADC_SoftwareStartConvCmd i B

WH% ® 2
L¢3 ADC_SoftwareStartConvCmd
RBTE void ADC_SoftwareStariConvCmd(ADC_TypeDef * ADCx, FunctionalState NewState)
LR BERE S SRR A SE ) ADC MBI 33 B30
WABY ADCx:x AT LU 1 s % 2 &4 ADC i@ ADCI 3 ADC2
WABM 2 NewState. it ADC @ $ 4% 5 8053 18R %, X158 U ENABLE 5 # DISABLE
LEE2 x
EEE x
Sed kit *
B R x

.
ADC_SoftwareStartConvCnd(ADC1, ENABLE) ; / » F#{% /3 ) ADCL §648 « /
(10) B ADC_GetConversionValue( 2 5. 11, 17)
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#5.11.17 & ADC_GetConversionValue i B§

4 ® o8
[1.€3 ADC_GetConversionValue
£ 037 ul6 ADC_GetConversionValue(ADC_TypeDel * ADCx)
Pl EERIE— % ADCx KA REE R
WAEBH ADCx:x A LA 1 8 2 % # ADC 5% ADC1 3 ADC2
BHEN %
EE SRR B
KAl | %
EULELS %
£ :
/xR RC B — W MR  /
ulé DataValue;
= ADC._ fonValue(ADC1) ;
5.11.7 FEREBM!

@ BFH ADC Hrt 43S ALE # 9 MHz, {8 STM32 30K 8549 ADC Fi fo i 9 B A B
BRFIH R 14 MHz, IfTAEAS E) 14 MHz BB S8 B4R — 4 RCC MR By K. AL
B PLL S E 56 MHz 4Ry 20 6 28 PCLKL Ji3 % PLL %1% 2 44, B8 ADC it
#i Yy PCLKL 4 2 4045, SUAT A48 3] 14 MHz 89 ADC B 46, {EXBEAHSE T APBL 814
W T A .

@ T NBEMF & R PAF R T AWK RE WA S ADC 5 5% 538 47 508 Y AL B0 1
LT BRI BB B R BHRAE ADC 5 % e JE R 5, 76 B R JE Bl ik ADC
R 2 B B UK PR R B AL TR MBKPE IR b R T — R v v
Xt ADC B§E B RHATA T . MR 3E L K2 R ADC S FI i 80 5 BT

@ P BT TR BRI AR AT (8 18 2 B S0 MO R 4. ARM Cortex —
M3 PRI B SRR B BT L 330 R0 0 37 AT R B IR O R 0 0% i
HLS ., KEREFLBRER? ZEAHSE LUREEEHENHSREPREFTEBR
EHE 100 AL AR R A A M BT 7 S A 5 o 38 4T 98 A R R ¢

@ RRAFR LA 858 TR EH 4 ADC ZHTE R BRI RE EAO SR L
WG PAT—~ R,

® ZERA D ADC BT STM32 8844 1, o] LIl 2 MSPS HI5 B R (MSPS. S0 H
TRRHE




- TR SR il 8 1 TR iR i
s g T

5.11.8 SCHZER

LR EL TR, RBERBZEET F7
TTHRVE A FTA RS HER G GE IO T Cult
FS TR S5 5L MG T FS @#IEFT. B The current VolValue = 1.27w
S TES) % He e ADC 55 8 F: Bl b ag (8%,

The cuwrrent VolValue = 1.25v+¢

SRR, o DR B PCSRAOM 0 LRk The curvent VolValue = 131w

BT BRI 5. 11. 3 BB 8L The current VelValue = 1,37y
A LLE F], ADC JT SR B 1 4 o PR B 25 el 7 3% e

K AR RS The current YolValue = 1.4Tv+

5.11.9 N & The current YolVelue = 1.53v+

AT EENRT STM32 #5 ADC 4% B TEHY The current VolValue = 1.60v+
THAE AL R I E . ADC fE i Fig it i i
EE R, BRL R K STM32 M — T &5, 5 The current VolValue = 1.62v+
B BRI A0S0 L T R STMBZ 1y Corant VolValue = 188w
) ADC B0, 3428 — Lo JORE (B B 5 R L it SR
A%, ik STM32 8 ADC I RE . BS.1L3 ADCRBAR

512 EBRERBONE

5.12.1 fF &R

TR TS B0 F B AT B Lo, STM32 sl 28 g I P 448k 10 5 BF 28 W VBB 1T 1A
BLRSEH FE . RS £, STM32 77 i 4 16 88 |8 FH 52 i 88 A 3L A 2 B 38 (S BF |- 3
FRIE R WHTR B RTC S BT I ARG OB ITHAR LR F— X LA 205, M
MH LB, STM32 B4 T 2 M@ % & it 48 TIM1 A1 TIMS, 4 43 Al & i 28 TIM2. TIM3.
TIM4 # TIMS, 45 2 AR 8 TIM6 1 TIM7, il - RTC FIMJB ARM Cortex - M3
W) SysTick A58, W STM32 B4 af i 6 522 i 8835 3 T AR 10 4+,

STM32 (5 I 88 R ALE R B E oAk, 17 ELZE 3 B b a4k 438 K«

© LA ik AR AL LA Sk FH P B R G o B 0 I R 6 L 3R HLAS B 0 DAC BT (354>

STM32 2B 45 ) 4248 T — b A5 i
© I FHE AR AL ELA o (DR T BE B E R DA T M AR ZE B H R Bk
iH PWM it 51 fil L B IF 30 4 88 S5 57 4 4 .
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WEA PWM (55 B2 b3 En 28R S S MAeE SFRE T LI 6 B PWMES.
ERERBETIEREEELSE(STIMT STM32 R EM, 7T ™4 6 BHEXBH B
PWM {55, XA X #AT L EH B UPS EREMAMFEARKRREBANBEE —R4ER
ETHEMZMRSBEEHVLORES . THAEHSHAA 4 3 PWM 8 HEH, FEFERX
B R, XROKH STM32 NLAEREHI A il tL R R e WL, i BE#EAT S BE SRR £ 4,
TREEHARME, B~ AREE, U LR ST 3R A0 S8 A9 B A A
STM32 38 F 5 i 45 v 38 3 7T 4R 72 BU43 SR AR IR BH (Y 16 i &1 SR BB, HAF g
® 16 fifi I/ F AShERE R M.
© 16 { A B FSIAAAE VT RRF 0T IR A9 4 SR BT 1~65 536 (B FE (.
© 4 ANHSTEE AR DOE T EBE A 4 R PWM 15 5 GRSk P IR D 5
SRk .
o WS RES R ENBEERLE,
© IR H R AR A R T EL DMA SR 808 RS/ F s B RO A
5 CRUSE B PR R 4 S 3 R 40D 5 b A B T R R Sh 30 4 5 (L 304 )
BAACTHF A I SRR R SO R s S AR AR S A,
® T XHFIEAZ AR AR A A
A% STM32 & A5 i 851 T A SR PR A IO 0, B b B4 — A I BB O P 7 3 205 L 7B
ERTUARERMMOEN 8. AW EBMIEE N4 STM32 8 & B 28 TIM2 8957 1, 4%
FEIZE TIM2 ) 4 % O TORE - B 36 85T | L B4Rt PWM {5 8 7= 4 F PWM #§ A 3Kk
BFFLBRIT.
5.12.2 HEST
TS S 8 A ) S B — B R T RS, B IS BT B B TR R — A
16 i 91 3R, U I SH AR AF 47 26 0 ) B TR AE R 77 B S SO M0 B M D BB . G B AT 1L g
PR LB BT PR R B T 3 RS A BRAETIM e S M ez —”, |
N R A 2R S BUBT A T R AR R R B S %
1. SERGit
AN 130t P S A2 TIM2 47— A SR i, VAT IE 3 3 B 4 6 1] 62 v 3 BB
0T AR STM32 & TIM2 5 i 286 4 A0 75 A R A O D R R O 360 B oh i
TR 95 AL FLBR XN 60 LED T (RAR , B L2 P 40 5. 12, 1 B .
2. BHER
AN S o B 75 A e B ARG L, R — A~ STMS2 @ /N % 4 4~ LED HRAT,




ey bR TR L PR e

M5.12.1 BAEHBZMERTIRREER
B 5.12.2 iR,

3. BEgit Grioat

RN BB AMF GrioAs |—D—m

® fii® RCC H77 %4, 1/ PLL it 72 GPIOAS By
Mz 6 #4429 324 61, 3¢ LB PCLKT i P
S 2 S5, STMsZFI0x el

® BLE GPIOA 1 4.5.6.7 31 BI% #E00 Hi G

X.
o LB TIM2 Af 2 50 M E R N 65
535,53 SMH 7 199, 32 ST ENEE .
® BE TIM2 Y 4 AN, 88 H e bk SO, (AR LU VT D Sh B JF 28 1L U R & 77
. ATOF TIM2 35X 4 A0 HOBRVCAC P BT, 4 B M DD G b B OB S A 2
& 40 000,20 000,10 000.5 000,
® EE NVIC {68 TIM2 i,
SE B 28 B AT )R 2 4 R RY (R, {H STMB2 #38 FH 2 BT 3848 b F 2 BT BT 8GR 2
#SysTick RTC % i 8§ R A R, AR Z 76 T Rt b i R 5
O Bt EABRE T H PCLKIL M #hECE X PLL it 89 2 414, 2 36 MHz, T TIM2
fEJHE B APBL B4 BR B4, 18 B89 B A2 PCLKI B 4h, % 36 MHz? HELRR,

E5.12.2 BARHBIHEST
XREHREE




o LA Rk habilionoy LI e

WWW. dl anz 1 16 ———STM32 MK 5,
STM32 m&iﬁé%ﬂm&i TW’E:é APBI B4hi% B 2 PLL B 604 th 9 2 500t i

48 B 75 B0 60 B A AR RO R LA 2, Bk TIM2 R 2% 9 SR E I p MAOS A R 72 MHa,

@ # TIM2 WBIS AR B R 7 1997 BT %4788 PSC15.00) , AR AT LU £ R F48t
K TIM2 mH e R a9 E AR R : fopse/(PSCL15:0]+1), F R A LG F) TIM2 $ 5% 5
] Tows B :

Tewr=(7 199+1)/ 72 MHz=100 ps
@ B 7T LAS B A S0 B0 5 S B B8 R A o O SR A B 180 (T R T 435054
Tewnt =40 000X 100 ps=4 s Tema =10 000X 100 ps=1s
Tenne =20 000X 100 ps=2 s Tene =5 000X 100 ps=0.5 s
SH4T TIM2 52 R85 T4 7 i 8] B A F 0 T A BLAI (LA AR YR i 93838 1 o)
@ % PR TIM2 70 1) L8O, 278 G B 380 A 0 FFHA ST, LU B 28 it
KT BRI E A 65 535, /R E M 35 BB T 65 535 ¥ FHFET 0 YT LkLE 1 L3R
@ M 160 R AT 0% ([ 5E 2 40 000, ] TIM2 & OCLGHEE 1)# £ F i
BT
® M 01 EIHEG UGB 100 ps;
© FEHMAE T I8 B VL IR Th AR, 243 3E 40 000 B, B AR B AR IS BR3¢ L R W T
JE TS 1 UG T it e D R S 3 R 8 e BT T L BT 3
U B P T AR 45 I A B 617 — T A e B X B S BB .

© AT H e UL B A T AR S5 AR, AN 1 SRR O G b B I e M BT+
UC B LA T OB S, 247 : 40 00040 000=80 000, {8 52 Fif 58 45 K H # AL H65 535,
T st b 2 R I SR EL R DR AR 4 80 000—65 535=14 465,

© JEER WA TR ] 3B AESE A 40 000 4 ) 1A 65 535, FF F — i
A B — A HHRE R R (KR AR R BB RSB HE NS T
B RHFFR B TR AEFFREER) HRERIEE 0 B3 M L.

® HFHIE 14 465 R KA TR IH KKIER.

@ HAlb 3 4~ THERLA ALEE 1 —3,

SRR R O RE BB () A DD R RO — A BT M TR T TR 4R
#5.12.1,

%5121 BAEHMBZMEATRRTIREEN

Pk

cortexm3_macro. s

#o#

boot X4 STMS32 MR B30 FF it 45 90 09 R 00 35T, 51 SR AT

stm32f10x_vector, s




L TRE R SR

R hablironsy L AEITES

@ks.12.1
Xt Xt # #
stm32{10x _rec. ¢ —
stm32(10x_flash. ¢
stm3210x_gpio. ¢ KR GPIO B2 8
library X #H8 R WA 2 A 6T — 26 T R 0 STMO2 1
a0 ¢ B stm32010x_lib. ¢ MR AR
stm32f10x_tim. ¢ 0% STM32 A% 31 A MR EA N
5tm32{10x_nvic. ¢ R 15 R 1 B 28 NVIC R R
interrupt X4 | stm32flox_it. c STM32 (& Wi R 55 F BT
sre X4 main. ¢ RPARE

4. BEHS

T O T e

* Xta
* fEE

* HREH

L 33

: main.c

: Losinganong

: 17/09/2010
: BB

B T

[ kx4t

# include "stm32£10x_lib. b’
/* HEXFXKRT -
/x HEXBBER
/* HELRBR
/x BEXERER

vul6 CCR4_Val = 5000;
/* AEXREEH
void RCC_Conf iguration(void) ;
void GPIO_Configuration(void) ;
void NVIC_Configuration(void);
void TIM_Conf iguration(void);

/% BIERAS ) RGEE 1R -/
/o WA BRI 2 HBUAMER «/
/% WA BGE N 3 AR « /.
/* WIERAH BN A RN -/

R T o

* EBBE
* EBHA
* MASEK

* WEER X
* REH : %

I I T,
int nain(void)
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{

RCC_Conf iguration() ; /% WERGENE «/
NVIC_Configuration(); /% BB NVIC x/
GPIO_Configuration() ; /o WEGPIORO %/
TIM_Configuration(); /% B TIM X/
while (1);

* RME + RCC_Configuration * WEgR X
v EHHE . WRRGEWSEE » B L E
« WABK X
X KRR KR X KRR KR KKK KRR KKK KRR KR KKK KRRk R
void RCC_Conf iguration(void)
{
{/ » ##4HUFS Y RCC_Configuration MM A ISR, LM R ABFERA AL »/ }
/% 3TIF TIM2 BfBh %/
RCC_RPB1PeriphClockCud(RCC_APB1Periph_TIM2, ENABLE) ;
/% {TFF APB 4% b #9 GPIOA,USARTL B h » /
RCC_APB2Per iphClockCad(RCC_APB2Periph_GPIOA, ENABLE) ;
}
R I R I T,
17 : GPIO_Configuration * BHERE X
* IR : W% GPIO M I ZhAE * & [EE : %
* WABH i X
R R R e

void GPIO_Conf iguration(void)

/% SEX GPIO MEA LM GPIO_InitStructure » /
GPIO_InitTypeDef GPIO_InitStructure;
/» BS GPIOA.4, GPIOA.S5, GPIOA.6, GPIOA.7 N MEHMMH » /
GPIO_InitStructure. GPI0_Pin = GPIO Pin 4 | GPIO_Pin_5 | GPIO_Pin_6 | GPIO Pin_7;
GPIO_InitStructure. GPIO_Node = GPIO_Mode_Out_PP;
GPIO_InitStructure. GPIO_Speed = GRIO_Speed_SOMHz;
GPIO_Init(GPIOA, SGPIO_InitStructure);
}
R AKX R R XXX KX KK KRR KR XK KN KRR XX K KX K
* BEE + TIM_Conf iguration * BgR &
* IR @B TIM * SEEMH X
* WABM X
XXX KKK KKK KKK KKK KR KRR KR KKK KKK KX KK R R 8
void TI¥_Configuration(void)
{
/% X TIM_TineBase B TIM TineBaseStructure * /
TIM TIH_
/% %X TIM OCInit PHAALL MK TIM_OCInitStructure x /
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TIM_OCInitTypeDef TIM_OCInitStructure;

/0 HECERA N 65 535; BN (7 199 +1 =7 2000 1 #53¥) 05 11 1 3H BB */
TIM_TineBaseStructure.TI¥_Period = 65535;

TIM_TineBaseStructure. TIM_Prescale
TIM TineBaseStructure. TI ClockDivision=0;
TIM_T: . TIM_C =TIH_C:
TIM_Ti £(TIMZ , &TIN T

/> EEBSIREL AL A </
TIM_PrescalerConfig(TIM2 , 7199 , TIM_PSCReloadMode_Immediate);

/* & 0C1,0C2,03,0C4 M s TARMEA N i HCAS ALK i A b B VT MOS0 o A8 i 5 16 0 0 31 0, )

LB« /
TIM_OCInitStructure. TIM_OCMode = TIM_OCMode_Timing;
TIM_OCT TIM = TIH_( . Enable;

TIM_OCInitStructure. TIH_OCPolarity= TIM_OCPolarity High;
TIM_OCInitStructure. TIN_Pulse = CCR1_Val;
TIM_OC1Init(TIM2, &TIM_OCInitStructure);
TIM_OCInitStructure. TIM_Pulse = CCR2_Val;
TIM_0C2Init(TIM2, STIM_OCInitStructure);
TIM_OCInitStructure. TIM_Pulse = CCR3 Val;

TIM 0C3Tnit(TIM2, STI¥_OCInitStructure);
TIM_OCInitStructure. TIM_Pulse = CCR4_Val;
TIM_0C4Init(TIM2, §TI¥ OCInitStructure);

/x BIEBEREFAR «/

TIM_OClPreloadConfig(TIN2 , TIM_OCPreload Disable);
TIM_OC: ig(TIM2 , TIM_OCPreload Disable);
TIM_OC3PreloadConfig(TIM2 , TIM_OCPreload Disable);
TIM_OC4PreloadConfig(TIM2 , TIM_OCPreload Disable);

/% i TIM R %/
TIM ITConfig(TIM2 , TIM_IT_CC1 | TIM_IT CC2 | TIM_IT CC3 | TIM_IT CC4 , ENABLE);
/% JAE TN %/
TIM_Cad(TIM2 , ENABLE);
}
XXX KKK KKK XXX KKK KKK K XK KK KKK KK XK KKK KKK XX KK KKK KR
* RMA : NVIC_Configuration * SR : &
* RHER : BE WIC B * R ME : &
* MASH : &
XK KKK KX KKK KKK K KKK KKK KKK KKK KKK KKK KRk
void NVIC_Configuration(void)
{
/% SESNVIC Bl ML s« /
NVIC_InitTypeDef NVIC_ InitStructure;
/% #ifdef... #else. .. # endif £ H i1 FHJAR 48 B4R 3% 2 1 DS o 8T 160 B AR S o ik % /
4 ifdef VECT_TAB_RAM
/o ST ) ik B ik A 0%20000000 FF AR % /
NVIC_SetVectorTable(NVIC_ VectTab_RAM , 0x0);
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ttelse /x VECT_TAB_FLASH ¥ /
/% P I it AR b ohik I 0xB0000000 FF i * /
NVIC_SetVectorTable(NVIC_VectTab FLASH, 0x0);
# endif
/x EHRRERTAO /
NVIC_PriorityGroupConfig(NVIC_PriorityGroup_0);
/* FFJA TIMZ P, O RIE ALK, 0 BIE HE LR */
NVIC_InitStructure.NVIC_IRQChannel = TIM2_IRQChannel;
WIC:Ynir NVIC_IRQChannel iority=0;
NVIC_. NVIC_IRQCH i =0;
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE;
NVICilmt(&)WICiInxtStructuxe);

)

[ R KR XK KR KX KK KRR KK X R KX KX XX XX KK KKK KKK KX K KX R X KK XK X K

. X : stm32f10x_it.c
« feH : Losinganong

* ERAH : 14/09/2010

* R : PR R
N T,
T ./

# include "stm32f10x_it.

/o PSR AL R -

extern vul6 CCR1_Val; /o IS RN 1 MR R+ /

extern vul6 CCR2_Val; /x PO RN 2 T MUR MR+ /

extern vul6 CCR3_Val; /o T o HBRH 3 RO B A« /

extern vul6 CCR4_Val; /% PSS R 4R A
N S,
- REE + TIM2_IRQHandler * WABM . R

* RBCHR « 3 S B 88 TIM2 oh TR 95 R M * BRI : K

- WABY R
P

void TIM2_IRQHandler(void)

vul6 capture=0; /> HRMEGHRER PR «/
/% TIM2 Hf $f = 72 MHz, 5335130 = 7 299 + 1, TIM2 counter clock = 10 kiz
* CCL 37 % = TIM2 counter clock/CCRx_Val */
if (TIM_GetITStatus(TIMZ2, TIM_IT CC1) |= RESET)
{
GPIO_WriteBit(GPIOR, GPIO_Pin_d4, (BitAction)(1 - GPIO_ ReadOutputDataBit(GPIOA, GPIO_Pin_4)));

/% BRHMWIHEAE «/
capture = TIM_GetCapturel (TINZ);
/o BRI BT R R «/
TIM_SetComparel (TINZ, capture + CCR1_Val);
TIM_ClearITPendingBit(TIM2, TIM_IT_CC1);
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else if (TIM GetITStatus(TIM2, TIM_IT_CC2) != RESET)

{
GPIO_WriteBit(GPIOA, GPIO_Pin_ 5, (BitAction)(l — GPIO_ReadOutputDataBit(GPIOA, GPIO_Pin 5)));
capture = TTM_GetCapture2(TIN2) ;
TIN_SetCompare2(TIN2, capture + CCR2_Val);
TIM_ClearITPendingBit(TINZ, TIM_IT_CC2);
b
else if (TIM_GetITStatus(TIM2, TIM_IT CC3) |= RESET)
{
GPIO_WriteBit(GPIOR, GPIO_Pin 6, (BitAction)(1 - GPIO_ReadOutputDataBit(GPIOA, GPIO Pin 6)));
capture = TIM_GetCapture3(TIN2) ;
TIM_SetCompare3(TI¥NZ, capture + CCR3_Val);
‘TIM_ClearITPendingBit(TIMZ2, TIM_IT_CC3);
}
else
{
GPIO_WriteBit(GPIOA, GPIO_Pin 7, (Bi (1-GPIO_| it(GPIOA, GPIO_Pin 7)));
capture = TIN_GetCaptured(TIM2) ;
TIM_SetCompared(TIM2, capture + CCR4_Val);
TI¥_ClearITPendingBit(TINZ, TIM_IT_CC4);

)

5. FBER

© e 3RO B, SUBIAE R AR T LU/ B .

@ TIM e B 45 H 4 4 — A2 TIM_TimeBaseStructure. TIM_ClockDivision, %
BT TIM TAEAE AT FBR R 4 8.

@ TIM2 52 i 28 ) 2 4> o W 3t R P — A o E A 11, 36 L FLRE B 45 G o 7, Rt
HEA TIM2 WIS 2 )5 — s BHM R PR, HE R SR,

@ KT EHFIMESL WS STM32 HRS % FHGXBEE).

6. TWER

RSP RR A TR SR 2GR F7 347 40 % W BT A SR R S G )
#F Cul + F5 #7985 5051, WG H T FS 286517, SR B M TFRR .

@ GPIOA. 0 BIMIFF i ## LED 4T A 4 s FIR AR .

@ GPIOA. 1 5| AT E# A LED 4TEL 2 s JA MO .

@ GPIOA. 2 5IMBF % #8 LED STIA 1 s IR A5 .

@ GPIOA. 3 5| BB # 49 LED KTLL 0.5 s S NI

YL TIM2 B 4 /N A=A T A0A2 R i 30090 0 1]
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5.12.3 tLRHL

FLREA 2 RE AR B — N SO RE R - B E MR B 2P0 . {EA B R
BATTIN AR FOBEH R LAAR 85 P B0 BT R AR P DT AT 3 44 e i 2 AR 3 1 BT X 2 B | B
B B, DA SR S BB i 45 ) s 8 S0 A P B

Keil pVisiond S I ZIRFH AP RE T — 4+ 54 AN TIAE . 2 8 5 47X (Logic Ana-
lyzer). 7E{#f Keil uVisiond JF R FHHA BB BLRE S, EAT RS- AR BRRE,
FALABRER BoR B IR R RN R E FARB MMM, Logic Analyzer FiR4t— T
BT ROSFGEIT SR B AL M REERES. BARERELLNE
BT SUN E (B BT TE b3 48 5 47 BOR SR B 4 5, A SE R B b 8, Logic Analyzer 4
BB LR HBATEBMAAL.

1. 3RIQit

F/NIREE R TIM2 5 F 52 B 25 69 Ho 808t T AR 047 U0 iR 31, M B TIM2 S 2840 4
AV TR LB AR, 3F B R I AR S A R B AR A E S R . B
B 5. 12. 3 fiw,

M5.12.3 BAEHBLENHRRARE

2. R

AN LR B IS B W AE A Keil pVision # Logic Analyzer X 85 B F E4745 2, Bl
ARETRE . BN RE LR R E, WBEE TIM2 & 4 A 8588 57
St LA 5| B b M4 4 N LED #RAT, 0B 5. 12. 2 FrR i B,

3. BEigit

AN R B SR 2 B TE LA BA R PSR R«

@ # GPIOA £ 0,1.2.3 3% 4 M3IMBE NS 2 HEERBRH LR,

@ # TIM2 iy 4 B R E N R EHR .

%ﬁﬁ&mﬁﬁﬁ%%i?ﬁéfﬁfnﬁg—ﬂmﬁmﬁ-EW%:‘EE%EEL&BDN@W&
I BE UL IS BV B PR N RE . T 5. 12, 2 NP BRI R, BT
B /O PR LIE., TRXHABRLES. 12.1,

4. EEES

FNEBRIFIEMEBTLRNOBF (R 5. 12. 2 AN HRE AT I RSk
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@ & void GPIO_Configuration(void) of 0 10T P94 -
/i?%,&hl*k*)l&lkﬂﬂl’*}&l.!k**Qbhi*)*II*R***,&lllﬁk*k*v&lifﬂ%&vk}
P 173 ; GPIO_Configuration * MR R

* EEE : B GPIO MO E * EEE : K

« BABH R
B L L T

void GPIO_Configuration(void)

/% 5 X GPIO ¥ i 4k 45 # & GPIO_InitStructure » /

GPIO_InitTypeDef GPIO_InitStructure;

/% 3R GPIOA | 4 MEMXTETIM NG 2 AERLE T «/
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_0|GPIO_Pin 1| GPIO_Pin 2 | GPIO_Pin_3;
GPIO_InitStructure. GPI0_Node = GPI0_Mode_AF_PP;

GPIO_InitStructure. GPIO_Speed = GPIO_Speed SOMiz;

GPIO_Init(GPIOA, &GPIO_InitStructure) ;

b
@ &% TIM_Configuration(void) N F K% :

KRR KRR KKK KKK KRR KK KK KKK KKK KKK KRR A XK XN K KN XK EE XK EKH KRR RN NN N
* BEE TIM_Configuration * WHER X

* REHA : BB TIM 48 * Rl fE i K

* MABH : B

KRR KKK K XK K K R KKK KKK KKK XK KKK KKK KK X X K KKK KR K KKK XX %

void TIM_Conf iguration(void)

{
/ * & X TIM_TimeBase #] 44 fL. 45 #y{k TIM_ TimeBaseStructure x /
TIM_TineBaselnitTypeDef TIH_TineBaseStructure;
/% SE3L TIM_OCInit FNHE ML Ik TIM_OCInitStructure x /
TIM_OCInitTypeDef TIM_OCInitStructure;
/% R RN 65535; HIAMAM H7 (7199 + 1=7200) ;B $h50 ) 0; 1] b3+ B « /
TIM_TimeBaseStructure.TIM Period = 65535;
TIM_TimeBaseStructure.TIM Prescaler ¥
TIM_TimeBaseStructure.TIM ClockDivision=0;
TIM_Ti TIM_C =TIM_C :_Up;
TIM_ it(TIM2 , &TIM )5
/xSRBS LTEEA */
TIM_PrescalerConfig(TIM2 , 4 , TIM_PSCReloadMode_Immediate) ;
/* $f 0C1,0C2,0C3,0C4 il s TAEHTE 4 th b B0 5 (4 A b B2 UG O 0t AR 4 s b 50 1)

0 1 BB x /

TIM_OCInitStructure. TIM_OCMode = TIM_OCMode_Toggle;
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState_Enable;
TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity High;
TIM_OCInitStructure.TIM_Pulse = CCR1_Val;
TIM_OC1Init(TIM2, &TIM_OCInitStructure);
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TIM_OCInitStructure. TIM_Pulse = CCR2_Val;
TIM_OC2Tnit(TIM2, STIM_OCInitStructure);
TIM_OCInitStructure, TIM_Pulse = CCR3_Val;
TIM_OC3Init(TIMZ, &TTH_OCInitStructure);
TIM_OCInitStructure.TIM Pulse = CCR4_Val;
TIM_0C4Init(TIN2, &TTM_OCInitStructure);
/v BIEHERFFR «/

TIM_OC1PreloadConfig(TINZ2 , TIH_( { Disable);
IV | fig(TIM2 , TIM_OCPreload Disable);
TIM_0C3Prel ig(TIN2 , TIM_OCPreload_Disable);
TIM_0C4Prel ig(TI2 , TIM_OCPreload_Disable);

/% {EBE TIM R %/
TI¥_ITConfig(TIM2 , TIM_IT_CC | TIM_IT_CC2 |TIM_IT_CC3 | TIM_IT_CC4 ,ENABLE);
/o JAEH T %/
TIN_Cnd(TIMZ , ENABLE);
b

© HHTIR 55 B K GPIO RS IRAMF M L4, WA .

KRR X KKK KKK KK KK X KKK KRR KR X KRR K KRR XK KK X KKK XK KKK KK XK X KK
* EWA TIM2_IRQHandler * WHER R

* BB + 3 FE A% TIM2 o I B 95 o * & B 2 K

» MABH R

R
void TIM2_IRQHandler(void)

(

ul6 capture =0;
if (TIM_GetITStatus(TINZ, TIM_IT_CCl) |= RESET)
{
TIM_ClearITPendingBit(TINZ2, TIM_IT CC1);
capture = TIM_GetCapturel (TIM2);
TIM_SetComparel(TIN2, capture + CCRL_Val);

else if (TIM_GetITStatus(TIM2, TIM_IT CC2) != RESET)

TIM_ClearITPendingBit(TIN2, TIM_IT_CC2);
capture = TIN_GetCapture2(TIM2) ;
TIM_SetCompare2(TIN2, capture + CCR2_Val);

}

else if (TIM_GetITStatus(TIMZ, TI¥_IT CC3) |= RESET)

{

TIM_ClearITPendingBit(TIM2, TIM_IT CC3);
capture = TIN_GetCapture3(TIM2) ;
TIM_SetCompare3(TINZ, capture + CCR3_Val);

else if (TIM_GetITStatus(TIMZ2, TIM_IT CC4) != RESET)
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TIM_ClearITPendingBit(TIZ2, TIM_IT_CC4);
capture = TIM_GetCaptured (TIM2) ;
TIM_SetCompared(TIM2, capture + CCR4_Val);

)

5. XWBR

YRR TRGENRG 5. 12. 2 AT TR, AREHL— A T8 RBFRBZE
BT F7 TR TR R IR (SR Cul + FS TR 5 SR B R
PEAT A HEAT) R IR T A AL Keil pVisiond 4R IF & SFHEM Logic Analyzer,

@ %4 View—Analysis Windows—Logic Analyzer, T Logic Analyzer, BLI 5.12. 4.

e G e o smmt
555 e om0 0 S| [
Lo * voootngme o

B5.12.4 HHSRHFURE 1

@ #if Logic Analyzer 2 | fi§ ) Setup #&41, ¥ i B2 B % 35 4E Setup Logic Analyzer, il
7 5.12.5 BiR,

@ Hi Setup Logic Analyzer £ £ 8 New (Inser) #c 4l (L1 8 i) XU Z2 341 (69 /N B LRAE ) , it
T Logic Analyzer f§ SR WM E . A/ EREMZ TIM2 [ 4 45 HE 8, 8O- 4 1~
{55 ¥, % ¥4+ 51% : GPIOA_IDR. 0.GPIOA_IDR. 1,GPIOA_IDR. 2 fil GPIOA_IDR. 3, #
B UG i close, Bt Logic Analyzer 3 R E WA 5. 12. 6 FiR.

AT LA H], Logic Analyzer R EZ MMM T RIA RBHFSHAS.

Z i, Logic Analyzer B 8 B 52 % , WL0Y 5 3182 /38 17 AT LR 3 & #) Logic Analyzer i}
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iﬂ?i’ééﬁ%fﬁ%ﬂim.ﬁum 5.12.7 fiiR.
89 B, Logic Analyzer BT @R #) 4 Bl P A 0 BILAEHUR L AT HEF HORF K R 5 4
BFRITHM.

abony

M5.12.7 REREEXRAR
5.12.4 PWMHEHH

ok e BB VA 5 (PWVDD 8 by BE SR AT A7 4 — N i TIMx_
ARR #7725 8 2 S . i TIMx_CCRx FFFHWE G K
55 e 855 B L.

1. STt

AN HATH LR B B 0T TIM2 & 6 48 7= 4 g
M EHARFEE PWM {55, 3 #3X 4 ~ PWM {587 LED
AT, HAAERAN R 0 5. 12. 8 iR, B

2. SCIDERER ETES T3]

AN REF R BN 5. 12, 2 FR .

3. BEEigit

UEAERR P B AIXE T 5. 12. 3 N UK eV ah , B R e e R TIM2 R SRR 8 I .

® & TIM2 it 8 F 3 K 60000, BAHAME K 0.

© WE 4 BN PWML 8, &4 B % 60 000,15 000.3 750.1 250,
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o [FRET B MF A, I S BHM ERRIIGE.
S — T TIM2 E0F 88 TAEFE PWMIL R F &9 TAESLH, 0T« M 28R 3 iH 805 .
ST B/ TR 8 (RN x SE ) E B, W X AL x 3 T 0 46 0 5 (B AR e W 5 T
ST B KT x 5 R K U | BB D R s B R s i K B R
B 6K -0, 51 B S T AR 15 18 o 7 H B AT R MU BG I B U B B . R
BB Voo BRAEBN Verer - WA LT E H L F SR E T 44 PWM {555
E frouH:
Sows=Vrrer /72 000 000
Ferf 7 200 000 5 TIM 33U 80 1 5355 5748 T 3% PWM 5 589 5 % bt Duty W%«
Duty=Veom/ Verer
TEXMFEWES. 12.1 5.

4. BEES

TE4 tH T RS S S AR (L 5. 12, 3 /M) 23l B 34T 0 F 8 3.
@ B3 main. ¢ Xk

Jv MEXERAR e */
vul6 CCR1_Val = 60000; /% PWMEGH LEBKM «/
vulé CCR2_Val = 30000; /« PWMEE 2 EBKA * /
vul6 CCR3_Val = 15000; /* PWME G 3 IE Bk o+ /
vul6 CCR4_Val = 7500; /o« PWMEME 4 ERK x /

@ f£% TIM_Configuration(void) 241 F »

J
* AEA : TIM_Configuration * WngR : X
* RMHE - BB TIM %3 iH * SRR s K
* MASN K
R I T,
void TIM_Configuration(void)
{
/% 5EX TIM TimeBase ] #fi k45 #fk TIM TineBaseStructure x /
TIM_Ti, f TIM_Ti N
/% SE X TIM_OCInit ¥ /L5 HK TIM OCInitStructure » /
TIM_OCInitTypeDef TIM_OCInitStructure;
/% SHBEBLE Y 60 000, BUAHTMA N (0 + 1= 1), B0 53#) 0, 1 b H AR » /
TIM_TimeBaseStructure. TIM_Period = 60000;
TIM TimeBaseStructure. TIM_Prescaler =0;
TIM_TineBaseStructure, TTH_ClockDivision = 0;
TIM_T: . TIM_Ce = TIM_C
TIM_TineBaseInit(TIN2 , &TIN_TimeBaseStructure);
/* %® oc1,0C2,0C3,0C4 i il

[

I

>_Up;
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* TAEBIA Y P o R

* GEEELCECRCH H R

*  RiERSTE O

EECNzE ¢ &y

* @ B&ICRA S 5% CCR1_Val, CCR1_Val, CCR1_Val, CCR1_Val

*BRIMES AN 0%, 37.5%,25%, 12.5% */
TIM_OCInitStructure. TIM_OCHode = TIM_OCMode_PW1;
I TIH_ = TIH_ _Enable;

TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity_High;
TIM_OCInitStructure. TIM Pulse = CCR1_Val;
TIM_OC1Init(TIM2, S&TIM_OCInitStructure);
TIM_OCInitStructure. TIM Pulse = CCR2_Val;
TIM_0C2Init(TIM2, S&TIM_OCInitStructure);
TIM_OCInitStructure. TIM_Pulse = CCR3_Val;
TIM_0C3Init(TIM2, STIM_OCInitStructure);
TIM_OCInitStructure. TIM_Pulse = CCR4_Val;
TIM_0C4Init(TIMZ, &TIM_OCInitStructure);

/% EREHRRFRE «/
TIM_OC1PreloadConfig(TIM2 , TIM_OCPreload_Enable);
TIM_ TIMZ , TIM_( {_Enable) ;
TIM_OC3PreloadConfig(TIM2 , TIM_OCPreload_Enable);
TIH_OC4PreloadConfig(TINZ , TIM_OCPreload_Enable);
TIM_ARRPreloadConfig(TIM2, ENABLE);

/x JRETIMIHE «/
TIM_Cmd(TIM2 , ENABLE);

}

© FEBE TIM PWiREER,

5. XEWER

© iR 3 A PIFF PWM SR, 20/ R R SR B RS — R, T PR 69 (X 54 T
0 0 L AR A A

@ I FTHEIH TIMx_ARR 7 TIMx_CCRx #3f8 43t TIM_OCInitStructure £k
1 TIM_TimeBaseStructure. TIM_Period i 5 I TIM_OCInitStructure. TIM_Pulse %} i ,

6. LWER

BYIREG TRIRRILRE 5. 123 M0 TR, REHE— A TE), R B
ZIGHT FT AT, 5T A iR SRS BB T Col + FS #4558, R
JEHT F5 SHUEAT, LA A B S TIM2 4 B R 3 B LED 477 B2 BH L
AR ) B B AR BT B, B T4 MR 1 25 B 12, 5% .25% .50% . 100% &)
PWM {55 550 85 B 110096 E o0 Rt I
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5.12.5 PWM AR

STM32 B3l I 3 B4 AR B W AT AR T 80 A2 B R 9 A2 28 7T LA
USSR RE T b0 MU ST S0, 367 S AL 7 A 0 SR04 4 0 A 5 05 A 3/
A AE BT, R 6 A KD 1K A 5 B P 2 T Bk BRS040 B 1, BDSEAN s B
B

AN A A R T 8 TIM2 80 PWM A SIEI0 . PWM 485 A B552h A5 77 140 it
B S RO H AL B PWM 3505 5% 1, B0 R A 3R 4 A 3K D0
(AR T 9 R AR BB R BT A . N T 35 BLA SR, 4 L T AR A 3K 2 BB 9
FHH B PWM A R E S A — MR LR T

1. Rt

AT~ DA B LR B 5. 12,4
AN BSR4 ) PWM £ 55 A 097 o L 6 TIM3 2
At P — A PWM {55, F 4§ 1t PWM {5 5% 85
TIM2 526t 2% 19 0 A GH b, 8 F TIM2 52 6t 28 18
PWM fs A 4530 fl e K 1 TIMS 72 B 38 57 7= 25
PWM {5 849355 15 & 25 b R HEAT BN L AT
LI AERAEG, WARE LM 5. 12.9 Fik.

2. BEHEE

AN LRBEE S IR BRBEER, Aok BS120 BREREZ PWMBA
BEEE M TR TIMS 5 1 5 L 1051 ] mRRRRE
GPIOA. 6 il TIM2 f§ PWM $j A8 #3818 GPIOA. 1 5(B48:% , @& 5.12. 10 v

33v
1000 )
GND———2{v+  voclH 10028 o 1
— 1
GPIOA3 o b e R | |,
T sle. ele T 2,
GPIOAS ol Usart T ITY RS e a 1o
y Rx 00 =
GPIPA10FUSEERX 25 12 p oy Riin |12 _[‘:1-0
1], 7
STM32F10x I e L
2 R2out R2in[8 GND
GND ) V- GND 1:GND
100F

H5.12.10 ERAEMEL PWMBARKRRE4REE
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3. BEiRit
57 S 88 AR T RE A HH S RE O RS B AT B KR ), BRI T
® RCC #7454 USART H77 84106 A% R E .
® B GPIOA. 1 5% 72 ABI, GPIOA. 6 36 2 ZhRE il R .
o FE TIM2 it 886955 2 Bl PWM S AR ThAE . B N EFH MK, M K
WAL (B L B AT FFHC Pt
® FE TIM3 R 3BE5 1 EilM it PWM {55, EB {2 60 000, Bk nf 9K 15 000
NBHEH 1.2 kHz, A 26%, B HESERO.
ANERARE SR PWM S AR AT RG0S BRVLIE . MR 6T A0 T (BIR A TIM2 & B
HIE 2 Wi
O HWEREMM, W T LM PWM B AR, TIM2 KR T 2 Ml %2 EEXRM3IMEE
() o3 P 28 46T LA R0 3 5 1 B AN SR 2 A T | B B ool 1B B SRR E ML,
FERE: Ao TR LR, A e TR, e R A ES LS 2Bk PWM AR
KA A THE 1 BEAI,EZFHA,
@ BRMA L PWM {55 MR P FF B, MIZESE | A LIk I E 56 1 @M A 2
30 38 R B A BX A I . T APLER R A A BT LUK TIM2 i B A E 0 &
MRS I A BE = — A P TR .
@ &M PWM {55 898, F— DRI M T i B R — A F R . % T B BN
S 1EE A A WA o M R S 1 E MR/ R A AR I8 CCRI,
@ B PWM 55858 2 A b, ah@il 2 RAEMKSE, B4t REFES 2
3 TR/ LB A7 88,18 CCR2,
© FMRSTER T — KA KA R I A T LURE S A5 X PWM X S 8958 £ N
£=172 000 000/CCR2
Frf1 72 000 000 A /YT LR R R TIM2 FIKBIm 8, BB S D K.
D=CCR1/CCR2X100%
TRXHAMILT 5.12. 4 N ERUAMAT stm32f10x_usart. ¢ X4, &R ZLBBET 16

ARSI .
4. EBARER
R R e,
* XL : main.c
* feH : Losingamong
* EREBH . 17/09/2010
* R : FBRF

B T T T T T T T TR Ty ——_—
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T */
# include "stm32£10x_lib. h"

# include "stdio. h"
/x AEXFAXKRT
I+ AEXBECE

/x BEXREE

/x HEXZRER
/xR SLCREEH -
void RCC_Configuration(void);
void GPIO_Configuration(void) ;
void NVIC Configuration(void.
void USART_Conf iguration(void) ;
void TIM_Configuration(void);

R T

. EHE : main  WMER R
* W : main HE * B sk
* WMABH : &

KRR NN KRR AR KKK XK KKK KKK KX KKK KX KKK KX KK X KX X XK XX K
int main(void)

{

RCC_Configuration(); /o BBRRGEE «/

NVIC_Conf iguration() ; /% BB NIC x /

GPIO_Configuration() ; /% BB GPIOHH */

USART_Conf iguration(); /% % USART » /

TIM_Configuration(); /* WETIM %/

while (1);
}
/wu»*&xn:u»x&u*&a**ww*&«»*xae;r«n»*ta**u*K‘e%*au**hﬁ*&n;k**t;u&»x&r
* EHA + ROC_Conf iguration * WHBR X
* A s REREE IR * IR [EIfE : X

- WABH . X%
B
void RCC_Configuration(void)
{
/% A 85 RBS Y RCC_Configuration B¥K Y MEREAMCHS , M A BRFAIA A1 » /)

/% ATHF TIM2 B x /

RCC_APBLPeriphClockCad(RCC_APB1Periph TIM2 | RCC_APB1Periph TIM3, ENABLE) ;

/x {TFF APB fALR I # GPIOA,USARTL BiHh x /

RCC_APB2Per iphClockCnd(RCC_APBZPeriph_USARTL | RCC_APB2Periph GPIOA , ENABLE);

}

/KRR KKK XX KKK KKK KK XX KK KRR KKK XK XX K KR KKK K X X X X K X KR
« BEE 3 GPIO_Configuration * HIHEER &

* AR BE & GPIO ¥ 1 Y * R =4

* WAZ¥ . X

B R
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void GPIO_Conf iguration(void)
{
/% SE X GPIO ¥ ¥4 1k %5 #4& GPIO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
/% BB TIMZ I 2 MBS PR L HEEWASIN </
GPIO_InitStructure.GPIO_Pin= GPIO Pin_1;
GPI0_TnitStructure. GPIO_Mode = GPIO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
L GPIOA I8 TIM3 1 SR} 315 PA.2 2 2 I REHE SRt * /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 6;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_SOMHz;
GPIO_Init(GPIOA, &GPIO_InitStructure);
/% B USARTL ) Tx Ji (PR. 9) %8 2 SHAEMS S 1 THAE » /
GPIO_InitStructure. GPIO_Pin= GPIO_Pin_9;
GPI0_InitStructure. GPIO_Mode = GPI0_Mode AF_PP;
GPI0_InitStructure. GPIO_Speed = GPIO_Speed_50MHz;
GPI0_Init(GPIOR , &GPIO_InitStructure);
/% 1B USARTI £ Rx BJ(PR. 10) HIE AR « /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
i
J
* BRE : TIM_Configuration * SR X
* BN + BB TIM & * JRE{H %
* WABK : X

R I

void TIM_Conf iguration(void)
{

/% SEXE VALK TIM_ICInitStructure » /

TIM_ICInitTypeDef TIM_ICInitStructure;

TIM_Ti itTypeDef TIM_Ti

TIM_OCInitTypeDef TIM_OCInitStructure;

/e HEFE TINZ B3 2 @AM HRSRIEA BT T A 2 5 102 A

* TIM ERAE RS A L B — A AT — 0 R A B B3 OO« /
TIM_ICInitStructure. TIM_Channel = TIM_Channel
TIM_ICInit: ire. TIM_ICP = TIN_ICPol /_Risings
TIM_ICInitStructure. TIM ICSelection = TI¥_ICSelection DirectTl;
TIM_ICInitStructure. TI¥_ICPrescaler = TIN_ICPSC_DIVI;
TIM_ICInitStructure. TIM_ICFilter = 0x00;
TIM_PAMIConfig(TIMZ, &TIM_ICInitStructure);
[ B TIM2 ABR I TIM S BTN BBA 2 «/
TIM_SelectInputTrigger(TIM2, TIM_TS_TIZ2FP2);
/o ERABA AR -/
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TIM_SelectSlaveMode(TIM2, TIM_SlavelMode_Reset);

/v FREMHR »/

TIM_Sel laveMode(TIM2, TIM_MasterSlaveMode Enable);
/% PR CC2 i« /

TIM_ITConfig(TIN2, TIM_IT_CC2, ENABLE);
TIM_Cad(TIM2, ENABLE);
‘TIM_TimeBaseStructure. TIM_Period = 60000;
TIM_TimeBaseStructure.TIM Prescaler = 0;
TIN_TineBaseStructure. TIM_ClockDivision =

TXHﬁ’V TIM_C = TIH Ce :_Up;
TIM_ TIM3 , §TIM T )i
TIN_OCInitStructure. TI_OCHode = TIM_OCHode PWMI ;

TIM_OCIni ture. TIM = TIM_( _Enable;

TIM_OCInitStructure. TIM Pulse = 15000;
TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity High;
‘TIM_OC1Init(TIM3, &TIM_OCInitStructure);

TIM_0CL TIM3 , TIM_OCPreload_Enable);
TIM_ARRPreloadConfig(TIM3, ENABLE);

TIM_Cnd(TIM3, ENABLE);  /» (8 TIM 308 =/

}
J
* RME + NVIC_Configuration * MR K
* R - RE WICS¥K * BFEIH : %
* WAZK K
R T,
void NVIC_Configuration(void)
{
/xR SCNVIC By ALy i« /
NVIC_InitTypeDef NVIC_InitStructure;
/% #hifdef... #else. .. # endif G5HIY kA RIR IR B4R % 2R M R E P O 10 B AR I M Bk  /
# ifdef VECT_TAB_RAM
/% R ] B AR 4R M ik Ak 020000000 FFRE %/
NVIC_SetVectorTable(NVIC_VectTab_RAM , 0x0);
#else /x* VECT_TAB_FLASH x /
/% B o] B AR 46 b ik M 0x80000000 FF i » /
NVIC_SetVectorTable(NVIC VectTab_FLASH , 0x0) ;

# endif
A :ﬁ#ﬂiﬁ'ﬁé&é}!ﬂ 0 x/
NVIC Pri f ig(NVIC_Pr. i ) 005
/% ﬁﬂ TIMZ P, O G SE 5 R AEGE.0 GHUS R SEG » /
NVIC_. NVIC_IRQCH = TIM2_IRQChannel;
NVIC NVIC_IRQChannel jority=0;
NVIC_. NVIC_ iority=0;

NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC_InitStructure);
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* REA + USART_Configuration * R 3

« W¥HE 99 USARTL « EEE %

« BASE . X

KKK KRR KRR KKK KKK KK KKK XXX KR X KRN K KX X KKKk KX/
void USART_Conf iguration(void)

{/*  ##4HUFYY USART Configuration MMM EE, RERABFHELA2 »/}

R T
- B . fpute  BHERE X

* REHHR ¥ printf BHEALE USATRL > EEIE X

* WABH 2 E

P
int fputc(int ch, FILE » )

(/% AWHRT N fputc MMM, WM R ABFHEAI «/)

R KRR R KR KKK KKK K KKK K KRR KKK KK KKK KR KA K KRR KT AR R KRR AR AN XK NN K NN KRN

* XHZ : stm32f10x_it.c

. HH ; Losinganong

X Y 4/09/2010

. i SRR

E KRR KRR KKK KK KX KK KKK KK X KKK KKK XK K KRR X KX K XK X KX %
R S T ./

# include "stm32£10x_it. h"

# include “stdio. h"

R R R KRR KR XX XK KK KRR KKK XX KK XK KRR K XX KK KRR XK XK X KKK KR XK K K
- 1-23 : TIM2_IRQHandler * MAZHK
* B « 3 P E BT 8% TIM2 o 0T Sl 55 6RO B * BB E
* WMAZH : &
i Y
void TIM2_IRQHandler(void)

{

static float IC2Value = 0; /xR SCMATRMS AR */
static float DutyCycle=0; /x EXMAMBKARRRER </
static float Frequency = /x EXBMABBEAKG AR «/

static float Paulse=0;

IC2Value = TIM_GetCapture2(TIM2); /x EHMHE «/
Paulse = TIM_GetCapturel (TIN2);

DutyCycle = Paulse/IC2Value; /x KBBARR */
Frequency = 72000000/ 1C2Value; [ EBURASE «/

printf("\r\n The DutyCycle of input pulse is % % % d \r\n" , (u32)(DutyCycle * 100));
printf("\r\n The Frequency of input pulse is % .2£KHz\r\n" , (Frequency/1000));
TIM_ClearITPendingBit(TINZ, TIM_IT_CC2);




0 LA R hbiliohsy L AEI Gk
WWW. dlan2116 S o STV EMRE- 5,

5. AEER

O 3 AT 38 B3 AT O AFFE B/ MR 2 9, QR P B R BOR AT o 25 Lh AR B2
FU AR B A RSB SRR K 25, @ RS TE R,

@ FHAELB LB, W0 R FAE i 2R 0 4 A 7 R U R A A R
KB TIM TAEEANAR AEERARER LT - AOEERY. HEEEE®
B g AT TIM2 SE R 2350058 3 5858 4 th PWM {55 [ B 6 56 2 38 e 0 35
A PWM {59 , i35 B 26 HEX A R AR

6. SLRBER

HAFREE TR RBREFRBZFET F7
HATRIE HGIUA S RE EHRE FO®T e input palse ix 26
Curl + F5 #ATRE S 0. ERIFEIFZIE . 1, hogueney of input pulse s 12001
T F5s &#iE17. AT LAE B PC &9 LA HLEk The DutyCycle of input pulse is X24
BB N 5. 12,11 FIRTE.. The Frequency of input pulse is 1.20KHz

B 5. 12,11 b Al BUB B, TIM2 5 B 28 (9 The DutyCyele of input pulse is %24
852 W HOE T KB B PWM {52, HasR Y The Frequency of input pulse is 1. 20KHz
1.2 kHz, [0S %5 12k 2496, 45 STM32 ¥R M The DubCyele of input pulse ix X24
B0 R 2 5 B Y, 33 R S B 3 5 SR LR
PCHE. BEEAA/NT AL R RATIN.

5.12.5 AVERINERY

(1) &% TIM_TimeBaselnit( 1,36 5. 12, 2)
#5.12.2 &% TIM_TimeBaselnit i B3

The Frequency of input pulse is 1.20KHz

B5.12.11 PWMHRLRAK

HH%E ft 5
B TIM_TimeBaselnit
[ void TIM_TimeBaselnit (TIM_TypeDef » TIMx, TIM_ TimeBaselnit TypeDef =
TIM_TimeBaseInitStruct)
RLEES AE TIM_ TimeBaselnitStruct o1 $if 5 B 8 800 K4t TIMx 691 ] 367
WABH TIMx:x Al LA A2 2.3 3% 4 @ TIM 4h i

TIMTimeBase_InitStruct: # [ & #§ TIM_TimeBaselnit TypeDef (75§ . &5 T

wABK 2
T UM x b fi] 38 ) 2 B £i5 8
BHBH %
EEE x
[ %
IR % -
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L pnems o s wbtihsy L

£ 858 : TIM_TimeBaselnit TypeDef structure, & X F 3 f# stm32f10x_tim, h,

typedef struct
{
u16 TIN_Period;
ul6 TIM_Prescaler;
u8 TIM_ClockDivision;
u16 TIM_Countertode;
} TIM_TimeBaselnitTypeDef;

@ TIM_Period, i BIHURAIM . EHBMHLHH 0x0000~0xFFFF,

@ TIM_Prescaler, %% T A TIMx i 605 3 BREOK B4 B, B BTN
0x0000~0xFFFF,

@ TIM_ClockDivision, % B&f $p 48, W4 5.12.3,

@ TIM_CounterMode, ¥t #8280, W3 5. 12. 4.

#£5.12.3  $ ¥ TIM_ClockDivision 3 %£5.12.4 B TIM_CounterMode E %
TIM_ClockDivision S¥ W TIM_CounterMode % I S
TIM_CKD_DIV1 TDTS=Tek_tim TIM_CounterMode_Up L
TIM_CKD_DIV2 TDTS=2Tck_tim ‘TIM_CounterMode_Down T iR
TIM_CKD_DIV4 TDTS=4Tck_tim TIM_CounterMode_CenterAligned] | o Xt FF 81 1 3 #MRA
TIM_CounterMode_CenterAlignedz | s %3 805 2 i #OBR
. TIM_CounterMode_CenterAligned3 | 3 %1 77854 3 8B |

/% #R#E TIM_TineBaseStructure i 5 ¥ 44k TIM2 ansjg;gﬁr;g;g x/
TIM_T: TIM

TIM TineBaseStructure. TI {_Period = OXFEEF;

TIM_TineBaseStructure. TIM Prescaler = 0xF;

TIM_TineBaseStructure. TIM_ClockDivision = 0x0;

TIN_T4 re. TIH ( = TIH_C Up;

TIH_Td TIMZ, & TIM

(2) R TIM_PrescalerConfig( L% 5.12.5)
#5.12.5 & TIM_PrescalerConfig i3 i

TE# ® 8
WU %lM,Prc&cnlerCunhg i
T void TIM_PrescalerConlig(TIM_TypeDef » TIMx, ul Prescaler, ul6 TIM_PSCReloadMode)
iR BE TIMx §i5 5
WABY 1 TIMxx 0T LR 2.3 5 4 K3t # TIM 4hig
WABY 2 Prescaler 1§ ¢ B 4 B4 i
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@%5.12.5
WHHA ® 5
BhEN ‘TIM_PSCReloadMode ; Hi 43 5 T 42 #8150

% ]

x

=

S YA : TIM_PSCReloadMode , % ## B R R R, WK 5.12.6.
#%£5.12.6 #$% TIM_PSCReloadMode &

TIM_PSCReloadMode £3 l # #
TIM_PSCReloadMode_Update [ TIM B4R 4 35 37 A M Y e A
TIM_PSCReloadMode_Immediate ‘ TIM i) 50 (H ED B e A

.

/% SLEVE AHE TIMZ BUAMAAE « /
ul6 TIMPrescaler = OXFF00;
TIM_PrescalerConfig(TINZ, TIMPrescaler, TIM ]

(3) B TIM_OCInit( R 5.12.7)

#5.12.7 & TIM_OCInit

f*8

TIM_OClnit

void TIM_OCInit(TIM_TypeDef  TIMx, TIM_OCInitTypeDef » TIM_OClnitStruct)

#48 TIM_OCInitStruct 15 5& 89 S 89 #465h 8 TIMx

TIMx:x 7 DU 2.3 8 4 K TIM Shift

TIM_OCInitStruct. §f [ 4§ #) TIM_OClnitTypeDef f4 §f & T TIMx bf [ B A YRR A5 8
x

—

x
*x
x

S¥ R TIM_OCInitTypeDef structure, 5 X F X f4 stm32f10x_tim. h,

typedef struct

{
16 TIM OCMode;
ul6 TIM_Channel;

— @
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ul6 TIM Pulse;

ul6 TIM_OCPolarity;
} TIM_OCInitTypeDef;
© TIM_OCMode, 3% £ & i 854 th HL AR, % 5. 12. 8,
@ TIM_Channel,, $tFi#li 18 , % 5.12. 9.

#£5.12.8 $¥ TIM_OCMode & X #%5.12.9  $¥ TIM_Channel & X
TIM_OCMode £ # # ok TIM_Channel &8 #o#
TIM_OCMode_Timing 46 ) b e e B TIM_Channel_1 5 TIM il 1
TIM_OCMode_Active Wb R E AR TIM_Channel_2 @A TIM i 2
TIM_OCMode_Inactive R R R TIM_Channel_3 R TIMEH 3
TIM_OCMode_Toggle 1 B R TIM_Channel_4 R TIM T 4
TIM_OCMode_PWM1 BRrh BB 1
TIM_OCMode_PWMz BRI A BB 2

© TIM_Pulse, BB T #5 AMIK LB A7 8000, EMIME LS 0x0000~0xFFFF,
@ TIM_OCPolarity , i i # #£ , W& 5. 12. 10,
#5.12.10  $% TIM_OCPolarity & X

I TIM_OCPolarity & | # # ‘l TIM_OCPolarity £ 8 ‘ % j
lTIMﬁ(}CPuIanly,ngh[ TIM #fy b 4 5 ” TlM,()cPolmny,cw[ TIM 1 b B PEAE

il :

/% BCE TINEE 1 TR PR R« /
TIM_OCInitTypeDef TIM_OCInitStructure;
TIM_OCInitStructure. TIM_OCHode = TIM_OCHode_PWMI;
TIM_OCInitStructure.TIM_Channel = TIM_Channel_1;
TIM_OCInitStructure. TIM_Pulse = Ox3FFF;
TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity High;
TIM_OCInit(TIM2, & TIM_OCInitStructure);

(4) B¥ TIM_OCIPreloadConfig( .58 5. 12. 11)
#5.12.11  &# TIM_OCIPreloadConfig i% A3

BH% 5
RYE TIM_OC1PreloadConfig
BTG void TIM_OC1PreloadConfig( TIM_TypeDef » TIMx, ul6 TIM_OCPreload)
ks BT H K AE TIMx £ CCRI b B R 17 48 o
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@S 12.11
TH# R’ 5
HABY TIMx:x A LR 2.3 3 4 Je i TIM S ]
WABH 2 TIM_OCPreload: 4 i H R B ERE
LEESS x -
38 (e i *x
E3 il *
L keSS X
LA - TIM_OCPreload, §i i H B HU& 4R A, Wk 5. 12. 12,
#5.12.12  $¥ TIM_OCPreload & X
TIM_OCPreload £% # g
TIM_OCPreload_Enable i TIMx £ CCR1 LM BUR R A2
TIM_OCPreload_Disable &M TIMx £ CCR] b8 B & F 35

i:

B TIHZ 5 LS00 FUR AR A AE R« /
TIM_OC1PreloadConfig(TIM2, TIM OCPreload_Enable);
(5) B¥ TIM_OC2PreloadConfig(8Z® ¥ TIM_OCIPreloadConfig)
(6) R TIM_OC3PreloadConfig($E &% TIM_OCIPreloadConfig)
(7) B¥ TIM_OC4PreloadConfig($ Z&% TIM_OCIPreloadConfig)
(8) B¥ TIM _ITConfig( L% 5. 12. 13)

F#5.12.13 & TIM _ITConfig i B§

wHE | K
T | TIM_ITContig
B l void TIM_ITConfig( TIM_TypeDef » TIMx, ul6 TIM_IT, FunctionalState NewState)
BT | e et TIV e
WASK L | TIMxox oGO 205 4 A TIM AR
WABH 2 TIM_IT, # i 3% #% K B89 TIM o1 %
WASH 3 NewState: TIMx UM 4R . X4 B4l AR ENABLE 5 DISABLE
Wi S % E N
B %
Jeb st *
L X




%?I% Jﬂﬂ ikithd TR
e R LR LA

§§imﬁs,nm,mﬁﬁﬁ§ﬁ%%ﬁz TIM f b7, W3 5. 12. 14,
%5.12.14 B TIMITEX

TIM_IT S% I | S
TIM_IT Update TIM 3 4 o TIM MR/ W R 3 R
TIM_IT_CC1 TIM A/ R L | > TIM 46/ WSt 4 |
TIM_IT CC2 TIM i 3%/ H A 3 2 P i ] TIM_IT_Trigger TIM i & FF 44 o 7
B

TIM_ITConfig(TIM2, TIM_IT_CC1, ENABLE ); /» JFJ3 TIM2 4 A fEH 1 iy « /
(9) B¥ TIM_Cmd( R 5. 12. 15)

#5.12.15 &M TIM_Cmd 28

WEE 5
B TIM_Cmd
oREE void TIM_Cmd(TIM_TypeDef * TIMx, FunctionalState NewState)
L S B TIMx 5%
WABH 1 TIMx:x 0] LU 2.3 8% 4 deik# TIM #hi
WABH 2 NewState: 5+ TIMx ## R & . X 88T LUK ENABLE & DISABLE
wBK x
L % B
ek S i %
e % )

B
TIM_Cmd(TIM2, ENABLE); / » Jig) TIM2 ¥ « /
(10) R TIM_GetITStatus( N 5. 12. 16)
#5.12.16 & TIM_GetITStatus 15 B

mas | [ HA% t s
B TIM_ GetlTStatus WABY 2 | TIMIT: AR TIM H§
— ITStatus TIM_Getl TStatus (TIM_ TypeDef x || $t £ x
TIMx, ul6 TIM_IT) 8 9] 4 TIM_IT ® iR &E
TS & REHREN TIM Rl &L S5 SeR KA %
BASH | TIMxox TR 2.3 s 4 RIEH TIMSME | @WARE | £ ]
. N

Af(TIM_GetITStatus(TIM2, TIM_IT_CC1) = =SET) /x #HREKE T TIM2 B ALK 1 il « /
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(1) BY TlMiclenrlTPendmgBll( RFS.12.17)
#5.12.17 & TIM_ClearITPendingBit i 8§

TH % ®~ 5 HH4 i 5
Y] TIM_ ClearlTPendingBit WASK 2 | TIV_IT. (A TIM Wi B
[ | oid TIM_ClearlTPendingBic (TIM_Ty- || Wi B8 %
AR peliel » TIMx. uls TIM_IT) BRI % -
L33 TR TIMox ) o 07 1% b 38 {37 SURAN x
WASH 1 TIMx:x ATRLRE 2.3 3 4 REH TIMAME | ®EMAK | £

i«
TIM ClearITPendingBit(TIM2, TIM_IT_CCL); / * Bk TIM2 i A HGE N 1 R ER * /
(12) B TIM_GetCapturel (L% 5. 12. 18)

#5.12.18 S TIM_GetCapturel X

HH# L i® 5 TH# 8
R TIM_GetCapturel i S8 x
(L0393 ul6 TIM_GetCapturel (TIM_TypeDef » TIMx) 3B {f] ARRE S 1@
L33 KA TIMx 8 A 453038 1 80 i SRR x
WABH TIMx:x O[LLR 2.3 5 4 S 5 TIM 5h i o x

B

ul6 ICAPlvalue = TIM GetCapturel(TIN2); / % TIMx #j AFHHE I 1 AUf » /
(13) R TIM_GetCapture2($ERH TIM_GetCapturel )
(14) B TIM_GetCapture3($ ZRH TIM_GetCapturel )
(15) B TIM_GetCaptured($ZRH TIM_GetCapturel )
(16) R TIM_SetComparel (L% 5. 12. 19)
£5.12.19 FH TIM_SetComparel i% 8§

THE | ft 5 TH 4 ® 5

R [ TIM_SetComparer WASH 2 | Comparel MALLE | H BB

void TIM_SetComparel ( TIM_TypeDef » || i &%
| TIMx, ul6 C:

L1982

WAL 1 TIMx:x A LU 2.3 3% 4 Fe 365 TIM 4pig

.
/% BUE TINZ WA LR L5 00 b B/ R AR A AR R« /




L LARERERE LR
g LT R TRy L7

ul6 TIMComparel = 0x7FFF;
TIM_SetComparel (TIM2, TIMComparel);
(17) & TIM_SetCompare2 (5 E &% TIM_SetComparel )
(18) ¥ TIM_SetCompare3(8Z &M TIM_SetComparel )
(19) B®¥ TIM_SetCompared (S ER ¥ TIM_SetComparel )
(20) &% TIM_ARRPreloadConfig( L% 5. 12. 20)

#5.12.20 &# TIM_ARRPreloadConfig i% B}

BB % R 5
AN TIM_ARRPrelosdConfig
ﬁmw void TIM_ARRPreloadConfig(TIM_TypeDef » TIMx, FunctionalState Newstate)

[ BEfHE A% % Ak TIMx 7E ARR |- (9 Bk B 77 28
WABH TIMx:x 7T LR 2.3 3 4 Rk TIM Sh%
WABH 2 | NewState, TIM CR1 %422 ARPE {i#0 87k % . 8ol LUR ENABLE % DISABLE |

e
& x

wuR | %

WAESN | K ]
.

TIM_ARRPreloadConfig(TIM2, ENABLE); / x (fflf TIM2 R A4 28 « /
(21) B¥ TIM_PWMIConfig( L% 5. 12.21)
#5.12.21 &M TIM_PWMIConfig i B

D) - ® g
BT TIM_PWMIConfig B

’-HUFWZ | void TIM_PWMIConiig (TIM_TypeDef » TIMx, TIM_ICInicTypeDef x TIM IClnitStruct)

Ihgdik B TIM_ICInitStruct S 46 i SEM KL TIMx BHA PWM Bk
WASBY TIMx:x ST LAR 2,3 s 4.5k # TIM 4pigp

WABH 2 LTIM ClnitStruct: # 6 £i#) TIM_ICInitTypeDef (#£F & T TIMx AL E {78

wusH | x
B I
KEEE | K
[wmmzs_ | &

S ¥R : TIM_ICInit TypeDef structure, & X F X stm32{10x_tim. h,

typedef struct
{

16 TIM_Channel;
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16 TIM_ICPolarity;
ul6 TIM_ICSelection;
ul6 TIM_ICPrescaler;
ulé TIM_ICFilter;

} TIM_ICInitTypeDef;

@ TIM_Channel, & # @i, W 5.12. 22,
#5.12.22  $% TIM_Channel £ X

TIM_Channel i TIM_Channel £ ok
TIM_Channel_) HH TIM M 1 TIM_Channel_3 i IV 3
TIM_Channel_2 % TIMRI 2 TIM_Channel_4 #dF TIM il 4

@ TIM_ICPolarity, $if A 3k d1 ¥ 301y, W3 5. 12. 23,
$5.12.23  $# TIM_ICPolarity & X

[ mimocrolariy #8% | & [ TmMocPolriy 88| )
[ TIM_ICPolarity Rising | TIM WAMELEFH | TIM_ICPolarity_Falling | riME Am# FRRE |

@ TIM_ICSelection, it A , L # 5. 12. 24,
#5.12.24  $¥ TIM_ICSelection X

TIM_ICSelection £ # Ok
TIM_ICSelection_Direct TI TIM A HH 2.3 58 4 # #3485 1C1.1C2,1C3 3 1C4 A%
TIM_ICSelection_IndirectT1 TIM AN 2.3 8% 4 4R 45 1C2.1C1.1C ) IC3 Fi %
TIM_ICSelection_TRC TIM A 2.3 8 4 55 TRC Al \

@ TIM_ICPrescaler, 8 B #j A# 2K Hi 5 4128 , W3 5. 12. 25,
#5.12.25 S TIM_ICPrescaler X

TIM_ICPresceler B8 | Y
TIM_ICPSC_DIV1 FEM KA L8 W B A HERAT — o 3R
TIM_ICPSC_DIV2 & 2 A BERG— Rl
TIM_ICPSC_DIV3 B3 FHRAT KK
TIM_ICPSC_DIV4 B4 THRAT KM

® TIM_ICFilter, # # 4 A AME 28 . K BB % 0x0~O0xF,
Bl

/* R TINZ B9 2 Wil K WM AR 1« /
TIM_ICInitStructure. TI4_Channel = TIM_Channel 2;
TIM_ICInitStructure. TIM_ICPolarity = TIM_ICPolarity Rising;
TIM_ICInitStructure. TI¥_ICSelection = TI¥_ICSelection DirectTI;
TIM_ICInitStructure. TIM_ICPrescaler = TIN_ICPSC_DIV1;
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TIM_ICInitStructure. TIM_ICFilter = 0x00;
TIM_PWMIConfig(TIMZ, STIM_ e);

(22) ¥ TIM_SelectInputTrigger( NI 5. 12. 26)
#5.12.26 & TIM_SelectInputTrigger i B8

BH% #® 5 BH% R 5
BHY TIM_SelectInput Trigger WAZH 2 | TIM_InputTriggerSource: A MK B
void TIM_Selcctlnput Trigger ( TIM_TypeDef || 4 thi B *
R "
* TIMx, ul6 TIM InputTriggerSource) || & F{H x
Sfie i & HE TIMxBABER SR x
WABH TIMx: x AT AR 2,3 8% 4 i TIM Shit || W0V H R 3 %

S 3358 : TIM_Input TriggerSource, # % TIMx fij A R ¥, W% 5.12. 27,
#5.12.27 $% TIM_InputTriggerSource & X

TIM_Input TriggerSource £ # R TIM_Input TriggerSource % # 1 o®
TIM_TS_ITR0 TIM 4 38 % % 0 TIM_TS_TIIF_ED TIM TLI 1 5 2
TIM_TS_ITR1 TIM p 8k 4 0 1 TIM_TS_TIIFP1 TIM &38R B8 A 1
TIM_TS_ITRZ TIM KW 2 TIM_TS TI2FP2 TIM S BN BERA 2
TIM_TS_ITR3 TIM 3 #5053 TIM_TS_ETRF TIM 5B WA

.

TIM_SelectInputTrigger(TIM2, TIM_TS_ITR3); /» Ny TIM2 BN MR ER 3 « /
(23) ¥ TIM_SelectSlaveMode( 1L 5. 12. 28)
#£5.12.28 & ¥ TIM_SelectSlaveMode % B3

HE % t* g ECE 8
€ TIM_SelectSlaveMode WASY 2 TIM_SlaveMode: TIM JAB{
void TIM_ SelectSlaveMode ( TIM_TypeDef » || i S8 %
RER TIMx, ul6 TIM_SlaveMode) EE %
TR | B TV ARA IR
WAL TIMx:x BT LU 2.3 K% 4, R 4 TIM 5 LGS x

SR : TIM_SlaveMode, % TIM MR , L% 5.12. 29,
%5.12.29 $¥ TIM_SlaveMode & X

TIM_SlaveMode £ # g
TIM_SlaveMode_Reset ERMEN S LA ED GRS BOTH
TIM_SlaveMode_Gated X8 555 4 G P i SRR B G B
TIM_SlaveMode_Trigger AR K b T T 3
TIM_SlaveMode_Externall MRS 8 LT B




B LREIERERE T LR R R
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Bl

/o Mfh B AF S (TRGD) X9 5 L F-f TIM2 BB AE » /
TIM_SelectSlaveMode(TIM2, TIM_ SlaveMode Gated);

(24) B TIM_SelectMasterSlaveMode( L2 S. 12. 30)
% 5.12.30  HM TIM_SelectMasterSlaveMode & X

A% B HH% %
[T [ T1M_SclectMasterSlaveMode WABW 2 | TIM MasterSlaveMode, 38 £/ IWHIL
- void TIM_SclectMasterSlaveMode (TIM_Ty- || M B% | %
FHIE | Dot TiMx, 16 TIV MasterSiaveModo> | GRIE HE
hiesiE W TIMx 69 EABEA Fedk A ft %
WABK | TIMxox oL 2,3 8 6 REH TIMAR | BMMER

S ¥Uiti : TIM_MasterSlaveMode, 3 #% TIM /WM, IL# 5.12. 31,
#5.12.31  $¥ TIM_MasterSlaveMode 5 X

[ TIM_MasterStaveMode £3_| # [ 1M MasicrSiavemode £3_| Wk
TIM_MasterSlaveMode_Enable | TIM /M Bt 1 "TIM,MasmsuveMede,Disablzj TIM &/ B % B

Bl

TIM_SelectMasterSlaveMode(TIM2, TIM MasterSlaveMode Enable); /» fflt TINZ ¥ /MR » /

5.12.6 /N %

AN FIEHE AR T STM32 B4 ) 45 058 I E R 880 4 . 36 J1 34 oh — 4 2 0 28 ( TIM2)
X PWM S A AR 4 SO et AT T 5003, F AR THMM SRS R, MATH
KR W T LA, STM32 () 5 28 20 Rl 0 4 T W 38 K W BA L, 13 A 46 48 STM32
028 B I 88 R STMB2 SR il B RE R B Bz — .

5.13 ERAZ Flash B9i% /5

5.13.1 ff »#

STM32 e il 28— A HB R B M (R SR 1 B 7 K& Bt 49 Flash 7265 38, i af STM32 &y
#BHY Flash FHI BB AT LA Flash 7766 88 9547 R 80 15,

STM32 f W B T 4% Flash(WFE) EVF S 564 A+ 4 TEME X, ML ICP 4%
PR FF R A R XF STM32 47 IR TF % 0 , AT LU FT 26 2% 05 10 2858 3 J TAG H& SWD 0
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X STM32 A7 HF B85 5 S FF TAP #5075 IF & A 5T BUE STM32 IEFEE 742 ¥ i £k
o 3 P AR AT BT SR AR . FE X Bl B A A BOR A9 35 &, STMB2 i N B T 4 A
Flash @3 Be & STM32 Py — B B B3 bR IR TT LASEBL4S R 454 (0 B REAR 7 58 . 9F B, STM32
(¥ 8 7T i B2 Flash 78 — S B BB I A7 6 7 ROP AT s 2 e, STM32 # N Flash
AT R

® 128 KB Flash,

o A A EE W AKTF 10 J7 K, Bt 5 HEAT Al g BUR L (EIF R R AR H .

® FREEARIX: EAFMIX, 16K X 64 A L3 gt 128 KB) 1 BX ,320 X 64 i (T3 ad %k

2.5 KB).,

Flash £ 100 A 40 F #4k

© TR AR A BB 1 (2 X64 £,

o TR EITT Y,

® W[Xf Flash #4748/ # R HAE .

® WLBHE /B AR,

STM32 # 4 & 7] 4572 Flash 4} % 776 K MG Bk, Horb 10K R FARIF R R
JFACES B PR T B SO 9 STMB2 i) it 2 KB J 3172 FF (Bootloader) 1 512 B
B BL R AT B, FFEAE IR LB AL AT R 53 B9 B TR/ 1 KB, BT L £ 474X
HJEA 128 5T, STM32 P B AT 4478 Flash #LHAL1IME 5.13. 1 FF5il,

#5.13.1 STM32 A E Flash BRAR

% % % [ [ cmm
o 0x08000000~0x080003FF
B 0x08000400~0x080007FF
4X1K
Wz 0x08000800~0x08000BFF
¥ 0x08000C00~0x08000FFF
EFHK
HA~7 0x08001000~0x08001FFF 4X1K
W 8~11 0x08002000~0x08002FFF 4X1K
B 124~127 0x0801F000~0x0801 FFFF 4X1K
FEHRIFAB | 0xIFFFF000~0xIFFFFTFF 2K
fiaK _
Al 32 0x1FFFF800~0x1FFFF9FF 512

ATEAE B, 77 4% Flash ity B2 M ik 0x08000000 JF#410 128 KB . [, {5 BK i
JABIRRFRAE STM32 924 =48 kel ST AR S AM, 3 Hix ¥4 K M o i i 5 5
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WWW. dlal’lZ116 oA o——— STM32 BHiXR- 5,

5.13.2 SCIRiRit

AT RRE R B RRX STM32 4% K & 478 Flash 3#17 HiR 5 A
{5 SRR AT AR RE L R B R R B ER.
5.13.3 U8

A R T B 0 L B (O — A STMS2 B b S8 00 B/ R 5 R B AR AT AN
WL B
5.13.4 ERBiRit

RIS STM32 A5 Flash 47 B E, A 2B REE 5. 13,1 MBAERE.

W HFlash il 8P Flash “Flash -

B 5.13.1 Flash RIEXBARE

HUE AR T AT .
® ik RCC #7177 2541, E BT IF HSIR% 25
® 4 Flash Bik;
® I ERBAY Flash TTHFTHRE:
® GiFE5EHE R B YA Flash B3k,
LSRR P A0 5. 13. 2 F751)

#5.13.2 Flash ¥/SXBITRLA4ARMN

AL,

AR

cortexm3_macro, s
boot LIFE T STMR2 @i e

stm32f10x_vector. s

stm32f10x_rec. ¢

RCC #n Flash %77 28 41 % 2 A2 18 o6 30
library 8

stm32f10x_flash. ¢

32105 lib. ¢ R R T

interrupt {4 | stmazflox it c STM32 i o W B 35 F B P

main. ¢ FH PR




J LA }?‘%B% T LA IR
Eliedea iy
5.13.5 BEAER

RN KKK KK KRR XXX K XK KKK KKK XK KKK K KRR KKK KKK X KRR KKK KKK KK R KX

* XA : main.c
* fEH : Losingamong
* WE + 08/08/2008

o XEHE . ERE

KR KK R XK R X KKK KKK KKK KK XK XK KK XK KKK XK KX K XK K KKK Xk k]
A
# include "stn32£10x_1
/x BEXFXXET
/* HEXBEE

/x ASESCRBOR

/o AEXER

/% BREXRERY
static void RCC_Configuration(void) ;

T

R3¢ * MR X
* R * IR : X
* BABK

R I,

int main(void)

{
u32 cnt = 0;
ul6 data[5] = {0x0001, 0x0002, 0x0003, 0x0004, 0x0005) ;
RCC_Configuration(); /x ¥)#ifk RCC FHMM »/
RCC_HSICmd(ENABLE); /% FFJg HSI =/
FLASH Unlock(); /* MR Flash ik « /
/x B EARELL +/
FLASH_ClearFlag(FLASH_FLAG_EOP | FLASH_FLAG_PGERR | FLASH_FLAG_WRPRTERR) ;
/% BEBRRHE AL 7 0x8002000 K Flash i » /
FLASH_ErasePage(0x8002000) ;
/% M 0x8002000 s bt FF 4 4k ) Flash B A 5 A5 R (16 RDBIR « /
do
{

FLASH_PrograntialfWord((0x8002000 + cnt x 2), data[cnt]);
et + +;

Jwhile(ent 1=5);
/% BUSE Flash Bk » /
FLASH_Lock() ;
while(1);

i

/KKK KRR XK KKK KRR KKK X KKK KRR XK KX XXX KKK X KKK K K KK KR

173 : RCC_Conf iguration * WEER X

78 g
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* EMINA :&iiﬁ%ﬁﬁé}ﬂv‘fﬂ * R [E K
* MABNK : &

XXX KKK X KK KKK KX KKK KR XK X KX KK 8% X
void RCC_Conf iguration(void)
{

{/* A#BSHUFSY RCC_Configuration MBI HHESHUEG MM R A RFH B A1/}
5.13.6 ERAEMAIINERY

(1) ¥ FLASH_Unlock( L% 5. 13.3)
#%5.13.3 &M FLASH Unlock i 8§

RS 8 BHA ft 5
ET 23 FLASH_Unlock LEE =3 x ]
BHEE void FLASH_Unlock( void) B FE x
Wk M FLASH S5 S0 R b 38 i x
WABH x R x
Bl

FLASH_Unlock();/ » @ Flash » /
(2) R¥ FLASH_Lock( L% 5.13.4)
#5.13.4 &% FLASH Lock {88

LEES 8 EACES 5
FHE FLASH_Lock s %
LE.487 void FLASH_Lock(void) B EE x
IhE % BUE FLASH %5 #8550 5 B AKAE B
WASH *x M R Ed
B

FLASH Lock();/ * @li5E Flash  /
(3) ¥ FLASH_ErasePage( D% 5. 13.5)
%5.13.5 &% FLASH_ErasePage i)

EET ® 8 EED) R 8
A | FLASH_ErasePage BHEN %
J— FLASH _ Status FLASH _ ErascPage || & E{A BBERERS
(u32 Page_Address) SRR x
WEHE | B 4 FLASH UE wMREK | X j
MABH | Page Address, 2 BB UM MAE
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B :

/% HERR 4 ik 0x8000000 () Flash 7l (%5 0 F1) * /
FLASH_Status status = FLASH_COMPLETE;
status = FLASH_ErasePage(0x08000000) ;

(4) ®¥ FLASH_ProgramHalfWord( L% 5. 13. 6)
#%5.13.6 &# FLASH_ProgramHalfWord i B8

BEH 5 sEE | * 8

WA FLASH_ProgramHalfWord WMASK 2 | Data: FE ALK
FLASH _ Status FLASH _ Program- || $i i ¥ *x

wHOE -
HalfWord(u32 Address, ul6 Data) P WERMERE

T8 EHEHRE EF SRR x

WABH Address: 145 83 i R x

B

/%[5 0x8000004 Hs i A 16 {i B4 0x1234 x /
FLASH_Status status = FLASH_COMPLETE;

ul6 Datal = 0x1234;

u32 Addressl = 0x8000004;

status = FLASH_ProgranHalfWord(Address1, Datal) ;

(5) ¥ FLASH_GetFlagStatus( /0% 5. 13.7)
#5.13.7 &M FLASH_GetFlagStatus i B

AHE | ® 5 wHE | ® 8
AME FLASH_GetFlagStatus Wil S8 *x
—— FlagStatus FLASH _ GetFlagStatus || & {6 %
(ul6 FLASH_FLAG) SRR *x
P TS WANEN FLASH G (IRE S5 1 x
BABK FLASH_FLAG. #§ R 2 t#R i fir

SHHA : FLASH_FLAG, it 45 B 5 FLASH_GetFlagStatus B2 A4 &4, L 5. 13. 8.
#%5.13.8 $¥ FLASH FLAG &Y

FLASH_FLAG £ E -3 FLASH_FLAG % 1 o

FLASH_FLAG_BSY Flash fE R FLASH_FLAG_WRPRTERR ’ Flash SU 5 049§ B R4
FLASH_FLAG_EOP Flash MR prEAL || FLASH_FLAG_OPTERR sh i 5 55 G R PR A

FLASH_FLAG_PGERR | Flash 45 #{45 & i
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il

/% Al EOP BRERLR A BBAL «/

FlagStatus status = RESET;

status = FLASH_GetFlagStatus(FLASH_FLAG_EOP) ;

5.13.7 FEEM

© # Flash 3475 ABRAF , — 5 BRE“SEHEIR J5 5 A BB,

@ YEREF] STM32 14 B Flash 9 #RHR (48 2 BLTUK 26 RO AT, TS ABRAE M4 4T 14 16
BLFF IR BN W, S VB 0, 2% 0T A 16 £ 3 7 5OIB 4 5 B0 STM32 I i 28
iR,

@ 47 STMB32 f 9y i Flash 4088450 (5B 20 BT JF 4 W8 RC 1R % 28
(HSD .

@ YERE STM32 B Flash 5% FUA 10 77 5 55 026 0 L EAE S0 0 46 AR o
BATFEARIRAG Flash #4748 M T S5 .

5.13.8 IWER

TRAESLFZE BT F7 5% R LRIGHE T Cul+F5 kARG, RASZEF, & T
F5 £ HUEAT 4E Keil pVisiond JF & 555 8 tH W77 75 B 1 Memory Windows, 8 /5 Bt %
0x8002000 Ab#H , (NI 5. 13. 2 fim .

0x08002000: 01 00 02 00 03 00 04 00 05
0x08002009: 00 FF FF FF FF FF FF FF FF
0x08002012: FF FF FF FF FF FF FF FF FF
0x0800201B: FF FF FF FF FF FF FF FF FF
0x08002024: FF FF FF FF FF FF FF FF FF
0x0800202D: FF FF FF FF¥ FF FF FF FF FF
0x08002036: FF FF FF FF FF FF FF FF FF

AwABANTAZT. TE TF TT T BR ©F rr wr ow

B 5.13.2 Flashi/SXBMK
M Memory Windows ff) § 7% 4 , STM32 14 5 0x8002000 M sIEAR 5 5 A~ 16 {325 1 5
FBHTE T 0x0001 4 5 AN ¥ (i & L STM32 I Y A A 25 0 /N IR 30D . I iR
BT DAV BB ICA 2 (8 B R0 7 — €589 OxFF, 3% £ Flash L THBR IR SR
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5.13.9 N\ &

AN A 4% STM32 8 9B Flash i/ G MERIF, K B L@ 8. AR Flash
/T B AT AN AR 57 TAP S8 7 R 4% 80 G BE TT SR, U RE SO R A, B i
#RZ SR STM32 (W Flash i3/ B30 4E, UG 0 FF R ARAES .

5.14 {EF SPI EOWMEEES

5.14.1 #f R

SPI, & Serial Peripheral Interface 9475 , BliF i K4 2 “ TR &WEHE Q" SPI £
Freescale(J§ Motorola) 2% @ # JE7E 3 MC68HCXX R 51 4b 78 8% b5 i .

SPT B—Fhid . EMR AT RIS ERMER SR L RA REER, WATI
KRG R A PCB (AR WA 4, b= @ IF R R . ER S TR S5 M0
e R E TR T SPLERED,

SPI SR A IR PR BN 4 MAEHIL, 43 HIE CS £ .SCLK £ .MOSI #1 MISO £,

® CS:Chip Select, Bl A #E42 .

® SCLK:Serial Clock, B #8478 #0285 .

® MOSI:Master Output Slaver Input, 1% & # 8 E L0 0 BB H 2R, MR &3 3

IABLIH 7 K R AR

® MISO: Master Input Slaver Output, 8 &) ¥ £ HL A 5 3088 o A &, T4 # B
B P B 4R

24~ SPI i 43l b Hf 4 41 SPI f& 448 — — X B2 I W] 5¢ A SPT 1 M s 1

(1) SPI VEIR

I LETR,CS KA LU B 155 . 24— SPI B4/ CS RIRFIB T BUARLE M H
35 5L R P SRR ), R B A Bt P R T ORMBRET AR, BAR ERICS &
ATEASERL — E & M) SPT RIS, R Z & B RN AT — E— Wi SPLE
B, CS LI AR LT .

SPT S AGH B | AL SCLK LA 40 4h Bkt MHLIHG SCLK 228k 5h 4 e it b Bk
A B 1 MR . S R N F L SPT 3 iR MR 278 SCLK A3 AR 4
s el R P 5 SO AE MOST A MISO £ 4 R4 B 2 16 T — AN B2 5 40 500 N i 45 it
B SER L AT T AR X AT LAZE 8 AR BRBK M S 2 AR 1 A F RIS

(2) SPI BYELFS

L SCHER) P AT LA SPL 8 46 4 ROR A 9 SCLK FL PR 75 330 8 B b ol 4
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www. dianzi 16 o STMR BRZR- 5,
TR, F P T LA A 4 o A B BB 76 SCLK — ™ ok e 0 39 i 0 08— A 3 4 B i
B, SR Ay o AL 8 o A I 6 B Ao A i R 30 B 414 AT U AR 4 b SPT B R, F 3
W AT VRN .
(3) STM32 ¢ SP1 9hg O
STM32 JFHI BB A E D 1 A ik 34 SPIiEN, STM32 T TH SPI 05
(R

B R AT F .

TSR B BT R A

8 B 16 {i fle i ks Rk 4

SR EL AHUER,

XFEFEHEA.

LR S E ST E S Cb

R AR AT 5 B 1

MR ST LA ol B AT NSS TS B R MR M A s
T 4R 6 I Bl FAT AL

T 4R B BB  MISB TERUE LSB 7677 .

T ik A o A/ R

A SPI SLRAREHRE.

FUABE CRC, R B o S35 - 76 & AN F L CRC 7T LUBAE WSS — A5 B35
AL RUT R P BB B R — 59 B 33k 4T CRC Btk

© T fl A2 ol T A E AR S AR L K CRC 4R 4R S

® STHF DMA ZUfgH) 1 05 K6 RO 0 B, T A e PR R

5.14.2 LIt

TR STM32 J L) 2 4> SPTAMEHE T 017 — M0 19 B T 2 %, e
i SPTL {2y SPL 8 45, SPI2 4E g SPLAMBEAT , B~ He L1 347 4088 536 5 AR5 BALsls N4 1
BYEMIR, FERSEAT AR A, B 1t BRAE T # 11 5 5 BOHR 45 M 0 BOEE SPT BAEKE
BB, BRIFMARANA 5. 14,1 R,

5.14.3 BFRit

A SR BT B AR AR BT IR TR A R O HERSh I I E 4T STMB2 fy
SPIL # 19 SCLK .MISO ., MOSICX i GPIOA. 05 ,GPIOA. 06 1 GPIOA. 07 51 i) 4% f SPI2
# 1 #y SCLK MISO.MOSI(xt i GPIOB. 13 ,GPIOB, 14 £ GPIOB. 15 FIMDREHE, J b CS
RN BEAE CF SO R0 B 07 0k I 5. 14, 2 o
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PIFHILRCC srl SPI1EHLRISPIZ = Y, | i

M USARTHH & | T AHIRHR @ GAER
LIBSPIL
SPRENSH

E5.14.1 SPLEEXRRR

5.14.4 EERit Ghlons
GPIOA.06
R AR STM32 SPUELTH) ___ USARTTX| Gy g9 OPOMY
WENHRL, T STM32 SPLEOMBE S K, i ____UsaRtrxl o0
Jri T B8 T R B K ot
BB AL % L AT SP Bl £ A PSR!
OB, [F LA UL 0 B A STM32FI0x

e SPT 4 WA LT B £ .
e T ® RCC #7788 4l, ff PLL i i
72 MHZz§i % , T FF SPI1,SPI2,GPIOA .GPIOB il USART & # i #h
® fi2® GPIO 773541, W B #/& SPI1 ¥ & #9 GPIOA. 5.GPIOA. 6,GPIOA. 7 5| %
A AR, R4 th i B 3¢ SPIZ % % #9 GPIOA. 13,GPIOA. 14,GPIOA. 15 5]
B 5L P A e
® U USART 00,
o Fit i SP1 #4725 41, AL i SPIL #1 SPI2 - & AU T AR 5 8 LU BE 5 25 [ I b A 15 4R
I R S AL e 50 2 Sh %K BLE SP1 A 4L, SPI2 3 AL CS 5 B R R4k 44
B R IR N FIRBE A SRS 4 A B MO fh ik .
EEEOTFEXERREF AT LA
@ SPI#R, LRESTERRE SPIHR U KBNS SRR ¢ 5. &
#SPI R4 )8 TR R4, 38 APB2 B4R, AN # I 2 72 MHz; i SPI2 J& F & & &
% IR APBL B2, BB SRR E 36 MHz, 7R B B S5 T, SPI £ 416
# SCLK 4455 % & 72 MHz/4=18 MHz,SPI2 ] & 36 MHz/4=9 MHz.
@ e A A 67 B LA I P b SR B 3 R e A e B A AT A B
EATLA A 4 FORFL R SPLEAE B F , LT STM32 B (4 3% R X 4 #AtFF (e CPOL %
TR B, CPHA R ARG

M5.14.2 SPLEAXRTEHREE
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a) CPOL=0,CPHA=0 #{§BMA 5. 14.3 fim.

M 5.14.3 CPOL=0,CPHA=0
4P 5. 14. 3 BN WD AERT %] SPT # 1 4b F 55 R A, SLCK KR FF R FRE. K CS
BRI E LR T 25 R BAR . AT LB B BB 7E SLCK R — MRk sh I #9051 30
WA R TEBE ) 3 Bl . BESERHR, % CPOL=0 A CPHA=0 K,SCLK 28 IE ik
R R B TE b SR A B IR AE F RE A E B
b) CPOL=1,CPHA=0 1§ 5L 1A 5. 14. 4 PI/R,

B 5.14.4 CPOL=1,CPHA=0

QNF 5. 144 BR7R WD MR %1 SPY 48 1 4b F 25 R , SLCK SR 7B AR A, 34 CS
BRAR SR 2R FF MO A . T LA B, MO 4 SLCK 28 09— Bkooh 30 b 9 55 1 A
WOLA RSB A M3 {64 . BEERHR, % CPOL=1 H CPHA=0 i,SCLK £ 5l jk
AN R SR TR S BB E AR S

©) CPOL=0,CPHA=1 it} 5L 4 5. 14. 5 /5 .

UNE 5. 14.5 BT AR B HAR %I SPTH 0 4b F 25 AR A, SLCK SIS MR s BIRA . % CS
BRAR SR ¥ 25 FEAR MRS . 7T LA B, BO0E 7 SLCK £8 69— B JEL 01 o 6045 2 A3
O B AE) 4 B fe 4. SR MR, % CPOL=0 H CPHA=1 #f,SCLK £ BLE Bk
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M 5.14.5 CPOL=0,CPHA=1

wREITE R S A b T A 1 T MRS IR
d) CPOL=1,CPHA=1 if§ELInf 5. 14. 6 fizR

M 5.14.6 CPOL=1,CPHA=1
Hnp 5. 14. 6 TR, JT 46 SPT #e 1 Ab T2 RS, SLCK RAZFFAETT VR A . 24 CS Bk
BARHPZJE TR . T LUR B, BB /E SLCK R — Bk sk R 0SS 2 A
QAR IEBEE) 254 . B E¥ AR, Y CPOL=1 H CPHA=1 fif,SCLK & 3% fk sh
JAMT R SR T M A B4 L LB EIfFIR.
AR BB N 5. 14,1 FTF,

#5.14.1 SPLEARBRTRARN

S XA [ KA

cortexm3_macro. s
boot {4 STM32 #4573 8 30, e % 8 B R 6 3R 9 L 51 P ]
stm3zfl0x_vector. s J
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&S 14.1
peis E p ity TAFVEAE
stm32f10x_rec. ¢
B RCC (e /2 R 8
stm32£10x_flash. ¢
stm32{10x_gpio. ¢ RB GPIO M2 R
library AHHL I S AT A R 25 £ — A 3 F B4 PG B0 STMB2 TR
sumaziionfb-¢ WERTRBY
stm32f10x_usart. ¢ USART @4 899161t S K 5 R
stm32f10x_spi. ¢ SPI e s 8 69 9 4 BB K 9 B

interrupt XM | stm32flox_it. ¢ STM32 iy W IR 55 B2 7

sre Scled | main. ¢ PR

5.14.5 EFES

R

x X4 : main.c
x E + Losinganong

* R HES : 17/09/2010

« ik - BRIF

XK KRR KRR KKK XK K KRR KX XX KR K KRR KKK XK KN K KKK XK XXX KK KKK KXk %
R S R R =/

# include "stm32f10x_lib. h"
# include "stdio. h"
# include "string. h"
AN PS4 PES =2
/* BEXBEE

# define BufferSize
/* HEXREE

# define DELAY()

/x AEXRRER
SPI_InitTypeDef SPI_InitStructure; /% X SPT Mﬁéﬂ.’.**t@‘yt */
const uB SPI1_Buffer Tx[BufferSize] = /% ST SPIL 6B «/
{

0x01,0x02,0x03,0x04 , 0x05 , 0x06 , 0x07 , 0x08 ,
0x09 ,0x0A, 0x0B, 0x0C,, 0x0D, 0x0E,, 0x0F, 0x10,
0x11,0x12,0x13,0x14,0x15,0x16 ,0x17,0x18,
0x19,0x1A, 0x1B, 0x1C, 0x1D, 0x1E, 0x1F, 0x20

i
const u8 SPI2_Buffer_ Tx[BufferSize] = /% X TF SPI2 fEBUE «/
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0x51,0%52,0x53,0x54, 0x55,0x56,, 0x57 , 0x58,,
0x59,0x5R, 0x5B, 0x5C, 0x5D, 0x5E, 0x5F, 0x60 ,
0x61,0x62,0x63,0x64, 0x65 , 0x66 , 0x67,0x68 ,
0x69,0x6A, 0x6B, 0x6C, 0x6D, 0X6E, 0x6F , 0x70

ur; SPI1 Buffer Rx[BufferSize /% FEREPFEZ EIHF SPIL HE * /

u8 SPI2_Buffer Rx[ BufferSize]; /% FEREPAEEE [BFF SPI2 HEMK % /
u8 Tx_Idx =0 /% REFBOER »/
u8 Rx_Idx=0; /xR «/
u8 /o EIRITRER */

u8 [ TEHRBER «/

/% HESXEBHE e mmmm oo "/

void RCC_Configuration(void) ;

void GPIO_Conf iquration(void) ;

void SPI_Configuration(void);

void USART_Conf iguration(void) ;
N R I
* BEA : main * HHEER X

* RBHR : main B * R : K

* MABY K

R T,
int main(void)

{

RCC_Configuration() ; /e WRRGMH »/
GPIO_Configuration(); /% YH GPIOML »/
SPI_Configuration(); /* @E SeI x/
USART_Conf iguration(); /% BB USART » /
/x WAHE «/

menset(SPI2_Buffer Rx, 0, sizeof(SPI1 Buffer Rx));
memset(SPI2 Buffer R, 0, sizeof (SPI2_Buffer Rx));

/x BB SPI2 ML «/

SPI_InitStructure.SPI Mode = SPI_Mode_Master;

SPI_Init(SPIl, &SPI_InitStructure);

/x BB SPI2 MM * /

SPI_InitStructure. SPI_Mode = SPI_Mode_Slave;

SPI_Init(SPI2, &SPI_InitStructure);

SPI_Cnd(SPI1, ENABLE); / % {41 SPIL x /

SPI_Cmd(SPI2, ENABLE) ; /* {fiE SPI2 % /

while(Tx_Idx < BufferSize)

{

while(SPI_I2S GetFlagStatus(SPIl, SPI_I2S_FLAG_TXE) = = RESET); /1% SPI1 KRG ks
SPI_I2S_SendData(SPI2, SPI2 Buffer Tx[Tx_Idx]); //SPI2 % i ({8
SPI_I2S_SendData(SPI1, SPIL Buffer Tx[Tx_Idx + +1); //SPI1 %% ¥ #
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while(SPI_I25_GetFlagStatus(SPI2, SPI_I2S_FLAG RXNE) = = RESET); //%#% SPI2 Bt iR 5t te
SPI2_Buffer Rx[Rx_Idx] = SPI_I2S ReceiveData(SPI2); //iff t SPI2 $& W ¥ $(i
while(SPI_I2S_GetFlagStatus(SPIL, SPI_I2S_FLAG RKNE) = = RESET); //%#§ SPI1 e 84 52
SPI1_Buffer Rx[Rx Idx+ + ] = SPI_I2S_ReceiveData(SPI1); //Hih SPI K M ¥ iR
)

[ ATERRERAER - e ./
printf("\r\nThe First transfer between the two SPI perpherals.”
"The SPI1 Master and the SPI2 slaver. \r\n");

printf("\r\nThe SPT1 has sended data below; \r\n");
for(k=0; k < BufferSize; k+ +)
{

printf(" %0.2d \r", SPI1_Buffer_Tx[k]);

DELAY()
i
print£("\r\nThe SPI2 has receive data below: \r\n");
for(k=0; k < BufferSize; k+ +)
{

printf(" %0.2d \r", SPI2_Buffer Rx[k]);
DELAY()
i
printf("\r\n \r\n");
printf("\r\nThe SPI2 has sended data below; \r\n");
for(k=0; k < BufferSize; k+ +)
{
printf(" % 0.2d \r", SPI2_Buffer Tx[k]);
DELAY()
t
printf("\r\nThe SPI1 has receive data below: \r\n");
for(k=0; k < BufferSize; k+ +)
{
printf("%0.2d \r", SPI1_Buffer Rx[k]);
DELAY()
i
[ AT TR RAABIE = m o QNS
/x RIERBUAREE 0 %/
Tx_Tdx = 0;
Rx_Idx=0;
/o BAHEE +/
memset(SPI1_Buffer Rx, 0, sizeof(SPIl_Buffer Rx));
menset(SPI2_Buffer Rx, 0, sizeof(SPI2_Buffer Rx));
/* RO SPINURISEHATAIRAE */
SPI_Crd(SPI1, DISABLE);
SPI_Cnd(SPI2, DISABLE);
/% B P12 B EML + /
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SPI_InitStructure.SPI_Mode = SPT_Mode Master;
SPI_Init(SPI2, §SPI_InitStructure);

/% BE SPI1 R WAL % /

SPI_InitStructure. SPI_Mode = SPI_Mode_Slave;

SPI_Init(SPI1, &SPI_InitStructure);

/x FESEYE A SPLRE */

SPI_Cnd(SPI1, ENABLE) ;

SPI_Cmd(SPI2, ENABLE);

while(Tx_Idx < BufferSize)

{

while(SPI_I2S_GetFlagStatus(SPI2, SPI_I2S FLAG_TXE) = = RESET); //% ¥ SPI2 Rk oh%s
SPI_12S_SendData(SPI1, SPI1_Buffer Tx[Tx_Idx]); //SPI1 % 3% ¥({§

SPI_I2S_SendData(SPI2, SPI2_Buffer Tx[Tx Idx+ + )); //SPI2 % 2% ¥iE
while(SPI_I2S_GetFlagStatus(SPI1, SPI_I2S_FLAG_RXNE) RESET); //% % SPI1 SRR 52
SPI1_Buffer_Rx[Rx Idx] = SPI_I2S_ReceiveData(SPI1); //if i SPI1 Ml ¥ #
while(SPI_I2S_GetFlagStatus(SPI2, SPI_I2S FLAG_RXNE) = = RESET); //%#§ SPI2 # W ¥iE5c e
SPI2_Buffer_Rx[Rx_Idx+ +]=SPI_I2S ReceiveData(SPI2); //ift i SPI2 it ity ¥t

i

/x TEEREREL
printf("\r\n \r\nThe Second transfer between the two SPI perpherals;"

"The SPI2 Master and the SPI1 slaver.\r\n");

printf("\r\nThe SPI2 has sended data below; \r\n");

for(k=0; k < BufferSize; k+ +)

{

—

printf(" %0.2d \r" , SPI2_Buffer_Tx[k]);
DELAY()
i
printf("\r\nThe SPI1 has receive data below; \r\n");
for(k =0; k < BufferSize; k+ +)
{
printf(" %0.2d \r", SPI1_Buffer Rx[k]);
DELAY()
i
printf("\r\n\r\n");
printf("\r\nThe SPI1 has sended data below: \r\n");
for(k=0; k << BufferSize; k+ +)
{
printf(" % 0.2d \r", SPI1_Buffer Tx[k]);
DELAY()
b
printf("\r\nThe SPI2 has receive data below: \r\n");
for(k = 0; k < BufferSize; k+ +)
{
printf(" %0.2d \r", SPI2_Buffer Rx[k]);
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DELAY()
}
/o ATV R AT == m - mommmmmmooooooooooooooo !
while(1);

R KR KKK KK XK KK KKK KKK KK KK KRR KK A K
* A RCC_Configuration * HHLER
* REHA B RGO * R
* HABH s K

R R R e T T

void RCC_Conf iguration(void)
{
(/% A5 RES 2 RCC Configuration M¥CAIHIRAMURY WIS A BFW M AL » /}
/% ATFF SPI2 REGh » /
RCC_APB1PeriphClockCnd(RCC_APBI Periph SPI2, ENABLE) ;
/% #T3F GPIOA,GPIOB,USART1 I SPI1 fif4h » /
RCC_APB2PeriphClockCnd(RCC_APB2Periph GPIOA | RCC_APB2Periph GPIOB |
RCC_APB2Periph_USART1|RCC_APB2Periph SPI1,ENABLE);
)
R I T,
P 173 : GPIO_Configuration * BIMSE %
* BB BE % GPIO % L Iy fiE * SR s F
* MABH . R

R T,

void GP10_Configuration(void)
(

/+ 5 X GRIO # Ik 45 4k GPIO_InitStructure » /

GPIO_InitTypeDef GPIO_TnitStructure;

/% ¥ SPI1 BB, SCK,MISO #1 MOST x /

GPIO_InitStructure.GPIO_Pin=GPIO Pin 5 | GPIO_Pin 6 | GPIO Pin 7,

GPIO_InitStructure. GPI0_Speed = GPIO_Speed 50MHz;

GPIO InitStructure.GPIO Mode = GPIO_Mode AF_PP;

GPIO_Tnit(GPIOA, §GPIO_InitStructure);

/% B SPI2 §|}; SCK, MISO fil MOST » /

GPIO_InitStructure. GPIO_Pin = GP10_Pin_13 | GPIO Pin 14 | GPIO_Pin 15;

GPTO_Init(GPIOB, &GPIO_InitStructure);

/% YR USARTL f Tx B (PR, 9) H1 % 2 AR ML TIflE » /

GP10 InitStructure.GPIO Pin= GPIO_Pin 9;

GPTO_InitStructure. GPI0_Node = GPI0_Mode_AF_PP;

GPIO_InitStructure. GPIO_ Speed = GPIO_Speed_50MHz;

GPIO_Init(GPIOA, &GPIO_InitStructure) i

/% YR USARTL () Rx IR (PA. 10) MR A g ABY = /
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GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO Mode = GP10_Mode_IN_FLOATING;
GPTO_Init(GPIOA, SGPIO_InitStructure);
}
KRR KKK KRR XXX K KKK KKK KKK K% XK KKK KR KX K XK KK KK KRR KK KX KKK K KK
« BEA SPI_Configuration BT T S
* WM B SPT BH * EEfY : K
* BABH : X

KX XX XK KRR KRR KKK KKK XXX K K XK KX KK K KRR XX KKK K KRN KRR X KA X K

void SPI_Configuration(void)
{

/% SPLE g LR XX 5] 42 WL T, P % 3% HE i 8 L 0145 H0 . B 0 B 5 1 BB AR T4 2 At 4
oI RB NSS {5 it SST 4% 4% S HUAM I 4. MO8 F6 9N LSB (2 F . /L F CRC {131
HHERA «/

SPI_InitStructure.SPI_Direction = SPI_Direction_2Lines_FullDuplex;

SPI_InitStructure. SPI_DataSize = SPI_DataSize 8b;

SPI_InitStructure. SPI_CPOL = SPI_CPOL_Low;

SPI_InitStructure. SPI_CPHA = SPI_CPHA_2Edge;

SPI_InitStructure.SPI_NSS = SPI_NSS Soft;

SPI_Ini SPL_ ler = SPI_| ler_d;

SPI_InitStructure.SPI_FirstBit = SPI_FirstBit LSB;

SPI_InitStructure.SPI_CRCPolynomial = 7;

/x @R SPI1 HEH %/

SPI_InitStructure. SPI_Mode = SPI_Mode Master;

SPI_Init(SPI1, &SPI_InitStructure);

/% B8 SPI2 MHL* /

SPI_InitStructure.SPI_Mode = SPI_Mode_Slave;

SPI_Init(SPI2, &SPI_InitStructure);

SPI Cad(SPIl, ENABLE); /x {#fiE SPI1 /

SPI Cnd(SP12, ENABLE); /» {fifig SPI2 »/

b
/&»k»**bx&“iwl'ly&&**lliuu»*k**&***knli&»!r**%b*&*)ln&!*»lnn«&»
B 123 + USART Configuration * BIER X

* R : ®E USARTL * SEE Y + &

» MABM LK
T Y
void USART_Conf iguration(void)

{ / » IS Jy USART Configuration MMM SR, FH % A BEH M A2 »/ )

/KX KX KR X KKK KR KR XK KRR KN KK XXX KKK KX KK XK K KK KX XK X AR K

* WA « fpute * WS : &
* R « #§ printf R¥CE (LB USATRL  » B [EI{ : X
* WABY X

A R L L R S
int fpute(int ch, FILE * £)
(x AESREY foute B, WHRABREWREAI  x/)
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(1) B SPL_Init( /DK 5.14.2)
#*5.14.2 H¥ SPI Init $18A

[ muz ® 5
A
B E [ void SPLXHEFLTYPCDCII' SPlx, SPEI{TypeDL“* SPI_InitStruct)
DehE R SPL_InicStruct 782 8 BB I SPIx
WASE L SPlxcx ATLLRL | 4 2 %46 SPLAMR Fﬁ
BABK 2 SPLIni(Struct 15 F 2] SPL_InitTypeDet g3 4 817 T 51 SP #9RCREIA &
Lsmu( x B
wam | £ T T
Mkockr % ]
P 4{ x

% (458 : SPLInit TypeDef structure, 5 X F 3 stm32f10x_spi. h,

typedef struct
{
ul6é SPI Direction;
ul6 SPI_Mode;
ul6 SPI_DataSize;
416 SPI_CPOL;
16 SPI_CPHA;
16 SPI_NSS;
ul6 SPI_BaudRatePrescaler;
16 SPI_FirstBit;
u16 SPI_CRCPolynomial;
} SPI_InitTypeDef;

@ SPI_Direction, ¥ # SPI i $ifi it & B, WL 5. 14. 3,
#5.14.3  $ ¥ SPI_Direction X

SPI_Dircction &3 T o SP Direction £% l W &
SPI_Dircction_2Lines_FullDuplex P18 B TR L 4 T SPI1_Direction_1Line Rx ' SPI ﬂlﬁﬂ]*ﬁ&ﬂ
SPI_Dircction_2Lines_RxOnly SPI@MHRAMGRE | SPL Dirction_ILine Tx | SPLE&EHAREE

@ SPI_Mode, & & SP1 3 MK, W 5. 14. 4,




%?I% i }?‘@B%

& 5.14.4 B ¥ SPI Mode X

gt wathironsy | LD

SPiMode B8 | M # |  SPLModeB¥ | # #
SPI Mode Master | BEHESPL | SPI Mode Slave [ mmusse |
® SPI_DataSize, i % SPI MR RE A/, W# 5. 14.5,
£5.14.5 $4 SPI_DataSize EX
[ spipawsize s | S SPL DataSize £ 8 S

| SPLDawSize 16b | SPIgi/mli 16 |

SPI_DataSize 8b |

SPLAE/ MW S B |

@ SP1_CPOL, ¥ £ A3 17 I 4 35 PRI 01 535 0 oL AR 75, I3 5. 14,6,
® SPI_CPHA, B #E MK B Bh il . W& 5. 14. 7,

#5.14.6 $¥ SPI_CPOL EX R5.14.7 $MSPI_CPHA BX
SPI_CPOL &% EL SPI_CPHA &8 LS
SP1_CPOL_High J IR SPI_CPHA 2Edge T 2 AR R
SPL_CPOL._Low % AR RIR SPI_CPHA_1Edge TR ARG

® SPI_NSS, #§5&

NSS {575 f BEF (NSS 5189, 1 BF CS 51 1) i 2 8 4 (i j SST fir) 4

W% 5.14.8,
£5.14.8 BB SPILNSS BY
[ seinsssw [ w o [ spinsssx S
[ SPLNSS Had | NSSUUMBIMMM_ | SPLNSS Soft | NsswSSImM |

@ SPI_BaudRatePrescaler, 5 SCH A4S R BS54 1 BA B % A My SCK i

0% 5. 14,9,

% 5.14.9 $% SPI_BaudRatePrescaler & X

BaudRatePrescaler £%( L BaudRatePrescaler £% E
SPIL s RERBHMY 2 || SPL BARRFSHLE D 32
SPI_BaudRatePrescalerd BAEMAHMBEY 4 || SPIBaudRatePrescaler§4 B HSHR Y 64
SPI_BaudRatePrescaler8 BHEBS BN 8 || SPLBaudRatcPrescaler]28 WA BN 128
SPI_BoudRatcPrescalerl6 | BAPRBABN 16 | SPI BaudRateProscalerZs6 BAFE S SRN 256

® SPI_FirstBit, $ & T #4515 % M MSB firif 2 LSB i FF 4, W3 5. 14. 10,
#5.14.10  $% SPI_FirstBit & X
SPI_Firsibic S¥_ | Wk [ sPirimmicsn | W &
SP1_FisrtBit_MSB

| BB fem A MSB (7t | SPLFisnBic LSD | BRI LS T |

@D
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@ SPI_CRCPolynomial , & X Ml F* CRC it B WK,

il -

/* Wt SPTRAEA */

SPI_InitTypeDef SPI_InitStructure;

SPI_InitStructure.SPI Direction = SPI_Direction 2Lines_FullDuplex;
SPI_InitStructure.SPI_Mode = SPI_Mode Master;
SPI_InitStructure.SPI_DatSize = SPI DatSize_16b;
SPI_InitStructure.SPI_CPOL = SPI_CPOL_Low;

SPI_InitStructure.SPI CPHA = SPI_CPHA_2Edge;

SPI_InitStructure. SPI_NSS = SPI_NSS_Soft;

SPI_Inits SPI | ler = SPI | ler 128;
SPI_InitStructure.SPI FirstBit = SPI_FirstBit MSB;

SPI_InitStructure. SPI_CRCPolynomial =
SPI Init(SPI1, &SPI InitStructure);

(2) R SPI_Cmd( % 5.14.11)
#5.14.11  FE¥ SPI Cmd iR

A ) g | )
[mes | spLcmo wasyy | NewSwresR SPXHERE X1 B
— void SPI_Cmd (SPL_ TypeDef x SPIx, 37 LUK ENABLE 0# DISABLE
FunctionalState NewState) B % %
MEME | RS SPLAE B %
SPIx:x W[ LLR 1 sk # 2 % % # SPI *
WABE .
i
#il:
SPI Cnd(SPI1, ENABLE); /% fifig SPI1 Wk x/

(3) ¥ SPI SendData( LZ 5. 14. 12)
#5.14.12  &# SPI_SendData it i

wEE | E A% R =
L3¢ SP1_ SendData susw | %
[ maors void SPL_SendData(SP1 TypeDef * SPIx, ul6 Data) || i F{A x ]
r RE
wEARE | £
il
SPI_SendData(SPI1, OxAS); /% B3 SPT T KT A 0xhs %/

——— @)
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(4) M SPI_ReceiveData( L% 5. 14. 13)
#5.14.13  E# SPI_ReceiveData % 83

WA * g SHE | [
FT s SPI_ ReceiveData e
WYL | 016 SPLReceiveData(SPL TypeDef « SPho || BRI [ muezim s
DIMEA | ELAL SPIx LR B R
WABY | SPhxox o BUR | K 2 K& H SPLARR wEE | %

/% VERRSPIZ 11 BE — WK B B B /

u16 ReceivedData;

ReceivedData = SPI_ReceiveData(SPI2);

(5) BR¥ SPI_GetFlagStatus( L& 5. 14. 14)

LY  SPI_FLAG, U SP1 # 045 & MRk iz, W# 5. 14. 15,
#5.14.14 &Y SPI_GetFlagStatus 5t A7

WA # it 8 A% ft =
EHH SPI_ GerFlagStatus BABH 2 | SPLFLAG:# Kty SPI Rty
[— FlagStatus SPI_ GetFlagStatus (SP1_ || ##i 5% x
TypeDefx SPlx, ul§ SPLFLAG) A [ SPI_FLAG #37R % (SET 3# RESET)
e did AR 69 SP1 R &AL SER R x
WAB¥ “ SPlx:x WTLAR 1 ¥ 2 Kz # SPI ARG | BMWHRY | K

#5.14.15 $# SPLFLAG BX

SP1FLAG $% W SPLFLAG 8% #
SPI_FLAG_BSY nﬁ‘*,,‘ﬁ? N ?Pl FLAG CRCERT | CRC 8 R b5 &t
SPLFLAG_OVR R SPI_FLAG_TXE BB bR
SPI_FLAG_MODF B g AL SPLLFLAG_RXNE R E ﬂ

i :

/x KB SPIBEHRXBEMKRE RS */
I£(SPI_I2S_GetFlagStatus(SPI1, SPI_I2S_FLAG_RXNE) = = RESET)
/% BopkdEs =/ )

else

/x Bl H% x/ )
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5.14.7 FEREM

@ SPI & LE@ AT, B by SPT EWR &AL, Bk, X5 SPIH 0 ACH M A HLE R A,
HARBITREHSEHALREELSN .

@ FH IR CS B, MFTE AR CS 51 a9 GPIO B # .

@ PRI b R SRR A SR A O SR L BIVH R A O ST SR AT R TR A TE R
i R E S ML A AT A B, XA TS KA BRI & B ADRRIE N .

@ BIFPMAT C il 10 bR ME HE o8 3 memset ST R , B AT B R R 5 %1 69 84
A IR {6 P I3 E ) PR BR T LU 5 oD K RS, I R & ik K B30 B B R
HEM .

J e SPT 846 1 i S0 4M BB B 0 4, R FERTSCH B TS F 4 H #0 SCLK

S, AR SRR BN 2, BN B SPTL B9 SCLK #3435 %) 36 MHz— X &
#2701 SPI2 B4 B A 432 9 SCLK Ui KA X HE AT R S m SPLE RSB E . IBH 7
VAJ T B AT 8 A 5 » 7B 5% PSS i ), 76 T 28 ) o R B R 5 98 1 A9 B PR
TRIERE S (HLAnat CPU BE97 850 .

® A 24 SPL %069 STM32 fig 4 BL, SPI2 £ SPI3 84 #8 40 3| MM JTAG #0015
FESHMEL . 4 STM32 Z {5 X4 5| AR FE JTAG ShEERsh, XBE R R IR R
LA B SP12 A1 SPI3 42 148 G 24 0, 7T LUK A0 F M g n ok . — 2 76 V0 A 8 ) 4
SWD (ks — R 18 EX BRI HF JTAG XM ; = 24 SPI2.SPI3 5 JTAG 3|l &5 &
MEGI AL

5.14.8 CWER

HESLIF R TR R RTS8 T F7 64T 0 M BT AT S IR B R UG BSR4
HF Curl + F5 ATHE 5074 RIS F F5 23EF. AU E D ERKGNEET0E
FMTER:

The First transfer between the two SPI perpherals; The SPI1 Master and the SPI2 slaver.

The SPI1 has sended data below:

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

17 18 18 20 21 22 23 24 25 26 27 28 29 30 31 32

The SPI2 has receive data below;

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

The SPI2 has sended data below;

81 82 83 84 85 8 87 88 8 9 91 92 93 94 95 96
97 98 99 100 101 102 103 104 105 106 107 108 108 110 111 112
The SPI1 has receive data below;




L1 AR IE SRR T AR IR
W\N.qul&]l;%ﬂ l6, ?%@C%% R

81 82 83 84 B85 86 87 88 89 90 91 92 93 94 95 96

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112

The Second transfer between the two SPI perpherals;The SPI2 Master and the SPI1 slaver.

The SPI2 has sended data below:

81 82 83 84 85 86 87 88 B89 90 91 92 93 94 95 96

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112

The SPI1 has receive data below:

81 82 83 84 85 86 87 88 8 90 91 92 93 94 95 96

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112

The SPI1 has sended data below;

81 82 83 84 85 86 87 88 8 90 91 92 93 94 95 96

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112

The SPI2 has receive data below:

61 82 83 84 85 86 87 88 8 90 91 92 93 94 95 96

97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112

A b RAC YRS B SPT 3 M 4 ) B0 S0 et L » 388 0 %o E 7T LA 8 A 0 G R 1+
I 53 77 B S0 0 SO0 0 IE e BOBCIR RO R T UROR A RS R 9 25 RO B
SPI AE {5 B 2 I H .

5.14.9 I\ &

SPI 4 L1 B8 PR B 0 T80 — O A3 e 1, ST BEHE R S TIOR3 41 X STM32 8
SPI A AFAH AR AT T — 300 B R S R0 T BUMAE R, (e SERRIL A,
SPL A& 20 LM BLIE 3, 36 16 2 SPL IR 46 4L AL 26 o th B B9 B i 45 38 90 6 40
STM3z 5 SP1 2 114 LB 2040 T MR SLAE A RO ST 10 TR A RIS BB D AT 2K
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[sem32ii0x usars.c | USART @& mMEk MEKAFRY
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5.15.5 EEER

T T eTTTTTTTTTTTTTTTTTTTT
* XEE : main.c

* tE# + Losinganong

* ERCH M : 14/09/2010

. iR EE T
T T T T T
I S S /

# include "stn32f10x 1ib,h"

# include "stdio. h"

/% BREXFLEMF - o mmmmmmmmmmmmmooeoeooooooooo /
Jx ARXBEE e ./
i define I2C1_SLAVE_ADDRESS7  0x30 /v X 12C1 A il b 0x30 « /
# define 12C2_SLAVE ADDRESS?  0x30 /* 5 X 12C2 A Mo Mo kit ly 0x30 /.
#define BufferSize 4

Jr AEXEWE  oemoooeemosmeseoseeeeeeooooooo
/v AEER
ANiital"t o]

void RCC_Conf iguration(void) ;
void GPIO_Configuration(void) ;
void NVIC_Configuration(void);
void USART_Conf iguration(void) ;
void 2c_Conf iguration(void) ;
int main(void)

{

RCC_Conf iguration() ; /x WERRGERE «/
NVIC_Configuration() ; /> BRENIC x/
GPIO_Configuration(); /x W& GPIO LT /.
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ART_Conf iguration| % L USART » /
Izgconﬁguratmn(), /* W 12C */
I2C GenerateSTART(I2C1, ENABLE); /% 12C1 PRAEFERRHAME * /)
while(1);

}

KRR KRR KRR KK KKK KKK R KKK XK XK KK K KRR XXX KKK KK KKK KKK KKK KK KRR KRk
* HEA : RCC_Configuration * HigER K
* PRBER « R RGA I * R EE K
« WABE . X
R R T
void RCC_Configuration(void)
{
{/ + AW 53ARFS % RCC_Conf iguration i ¥ i FEAEAMUHS , LM% A BRI 8L A1 5 /}
/% FFRE 12C1.12C2 B AR B %/
RCC_APB1PeriphClockCnd(RCC_APBIPeriph_I2C1|RCC_APBIPeriph 12C2,ENABLE) ;
/ * JFJi GPIOA,GPIOB I USART i & Hifh x /
RCC: APBZPeriphClockCnd( RCC_APB2Periph USARTL | RCC_APB2Periph_GPIOA | RCC_APB2Periph
GPIOB, ENABLE);
b
R L T L T T
* WA + GPIO_Configuration * H R : E
* REEHR + BLE % GPIO M 1 2 * IR - &
* WMASM 2 F
R Y
void GPIO_Conf iguration(void)
{
/x 5E X GPIO M ERALL5HIfK GPIO_InitStructure x /
GPIO InitTypeDef GPIO_InitStructure;
/x B 1201 B g M5 MO E TP R« /
GPIO_InitStructure.GPIO Pin= GPIO_Pin 6 | GPIO_Pin 7;
GPIO_InitStructure.GPIO_Speed = GPIO Speed 50MHz;
GPIO_InitStructure. GPIO_Mode = GPIO Mode_ AF_OD;
GPIO_Init(GPIOB, §GPIO_InitStructure);
/x BEE 12C2 WA M5 WA AT IR« /
GPIO_InitStructure. GPIO_Pin= GPIO Pin_10 | GPIO_Pin_11;
GPIO_InitStructure.GPIO Speed = GPIO_Speed_S50MHz;
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AF_OD;
GPIO_Init(GPIOB, &GPIO_InitStructure);
/* BLE USART 45 «/
GPIO_InitStructure.GPIO_Pin = GPIO Pin 9;
GPIO_InitStructure. GPIO Mode = GPIO_Mode AF_ PP,
GPIO_InitStructure. GPTO_Speed = GPIO_Speed_50MHz;
GPIO_Init(GPIOA, SGPIO_InitStructure);
GPIO_InitStructure. GPIO_Pin = GPIO Pin_10;
GPIO_InitStructure. GPIO Mode = GPTIO Mode_IN_FLOATING;
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GPI0_Init(GPIOA, &GPIO_InitStructure);
i
T T T
* WEH : 12C_Configuration * HEER K
* RBHE : M 120 B 4 * SR : K
« WASHK X
KRR KKK KKK X KK KRR KX X X K KR KKK X X X KK KRR KKK X K KK KKK K XX X K K X X K/
void 12C_Conf iguration(void)
{
12C_InitTypeDef 12C_InitStructure; / » & L 12C ¥ #5445 HIfk 12C_InitStructure x /
/% T2CBER; %5 He 50 % 5K bk BT 5 S SCE X 0x30)E RE R s R % 7 i ok«
# % 200 kbps; * /
I2C_InitStructure. I2C_Mode = 12C_Mode I2C;
12C_InitStructure. 12C_DutyCycle = 12C_DutyCycle_2;
I12C_InitStructure. 12C_OwnAddressl = 12C1_SLAVE_ADDRESS7;
12C_InitStructure. 12C_Ack = I12C Ack_Enable;
12C_Ini . 12C_Acknowl =12C | s Thit;
12C_InitStructure. 12C_ClockSpeed = 2000005
T2C_Init(12C1, &12C_InitStructure);
12C_InitStructure. 12C_Mode = 12C_Node_12C;
12C_InitStructure. 12C DutyCycle = 12C_DutyCycle_2;
12C_InitStructure. I2C_OwnAddressl = 12C2_SLAVE_ADDRESST;
12C_InitStructure. 12C_Ack = I2C_Ack_Enable;
120 T2C_hcknowl = 12C_Acknowl _7bits
12C_InitStructure. I12C ClockSpeed = 200000;
12C_Init(12C2, §12C_TnitStructure);
/% FFJE 12C1.12C2 34 BAE DT * /
12C_ITConfig(12C1, 12C_IT_EVT | 12C_IT_BUF, ENABLE);
12C_ITConfig(12C2, 12C_IT_EVT | I2C_IT BUF, ENABLE);
/% ffifig 1201, 12C2 0 » /
I2C_Cnd(12C1, ENABLE) ;
12C_Cnd(12C2, ENABLE) ;

)
R R T,
« BN NVIC_Configuration * HgR :
* TR s BEEADHEE * SR FEE : X
* MASH : K
B L L R L T T T
void NVIC Configuration(void)
{
/% SE SCNVIC B {45 H fk NVIC InitStructure x /
NVIC_InitTypeDef NVIC_InitStructure;
/o HEFENVICHR BRI 1 </
NVIC ] i £ig(NVIC_Pri _1);
/% BRIFERE T2C1 1« /
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NVIC_ InitStructure. NVIC_IRQChannel = I2C1_EV_IRQChannel;
NVIC_InitStructure. NVIC_IRQChannelPreemptionPriority = 1;
NVIC_I. NVIC_IRQCI iority=0;

NVIC InitStructure.NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC InitStructure);

/% WRIFME 1202 hif « /

NVIC_. ln.\tStructure NVIC_IRQChannel = 12C2_EV_IRQChannel;
NVIC NVIC_IRQCI ionPriority=0;

NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0;
NVIC_ InitStructure. NVIC_IRQChannelCud = ENABLE;
NVIC_Init(SNVIC_InitStructure) ;

b

R T T T T T
* W¥H : USART_Conf iguration * BWHER K

* R E : B USARTL * R [EfiE R

WA K

B e I
void USART_Configuration(void)

{/ » AH 53 UHS Y USART Configuration B¥CPI RS, ULHH % A BFWH R A2 » /)
L L T
* WA : fputc * HWER &

L 3:€i3 « Hf princf s ¥ E {7 F) USATRL > R [EIE X

* WMABY K
i e
int fputc(int ch, FILE  £)

O/ « ARSI foute RELAES. MR A BB A3 /)

R KR KR KK KKK R KRR KK XK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KX XXX

* X% : stm32f10x_it.c
* HH < 1nganong

* AW : 14/09/2010

* Hik + R % R

KKK KKK KX KX KK KKK KKK XXX XK KRR KKK KX XK KN KKK R XX KX KX KN/
A L */

# include "stn32f10x_it. B
# include "stdio. h"
/x AE R URRF
I AEXBEE

# define BufferSize
# define 12C2_SLAVE_ADDRESS7 0x30

[ FENEBE oo
[v BEXER e
vuB 12C1_Buffer Tx[BufferSize]= {1, 2, 3, 4}; /% T2CL FRREF VR «/
vuB 12C2_Buffer Rx[BufferSize]= {0, 0, 0, 0}; /v 1202 fEEEMT A« /
vuB Tx_Idx=0; /* 1201 B K HH BT « /
vu8 Rx_Idx=0; /x 1202 BERMOH B R « /
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/% BUPTREAE I oo ./
T Ty
* M : 12C1_EV_IRQHandler * MASH A
« EHE O SRS A « BE &

" BABH X
P T Tl
void 12C1_EV_IRQHandler(void)
{
switch (I2C_GetLastEvent(12C1))
{
case I2C_EVENT MASTER MODE_SELECT: /x BRERIEKMF </
{
/x RIEMHMAE ¥/
12C_Send7bitAddress(12C1,T2C2_SLAVE_ADDRESST, I12C_Direction_Transmitter);
break;
b
case T2C_EVENT_MASTER TRANSMITTER MODE_SELECTED, / » MBLMiFE 3% »/
{
/* REB LA «/
printf("\r\n The 12C1 has send data 0x0 % x\r\n", I2C1_Buffer Tx[Rx_Idx]);
12C_SendData(12C1, 12C1_Buffer Tx[Tx_Idx+ + J);
break;
i
case 12C_EVENT_MASTER BYTE_TRANSMITTED. /x PIABEBERE </
{
if (Tx_Tdx < BufferSize)
{
/o B RE AR, */
printf("\r\n The I2C1 has send data 0x0 % x\r\n", 12C1_Buffer Tx[Rx_Idx]);
12C_SendData(I2Cl, 12C1_Buffer Tx[Tx_Idx+ + ]);
b
else
{
12C_GenerateSTOP(I2C1, ENABLE); / x HARPIE BB E K EBEHEM « /
I2C_ITConfig(12C1, 12C_IT _EVT | I2C_IT BUF, DISABLE); / » # i} 12C1 il » /
b

break;
}
default;
{ break; }}}
KRR KRR R AKX KKK K KRR R KKK AN KKK KK XK XX KKK XK R KKK K
. A + 12C2_EV_IRQHandler x WABH . X
* MR . T2C2 AR RIS BRI * R s K

* MAL¥® Kk

R KKK X XXX KN XK KRR X KRR KRR XK KKK R XK XK Xk e ]

5
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void T2C2_EV_IRQHandler(void)
{
switch (12C_GetLastEvent(12C2))

{
case 12C_EVENT_SLAVE_RECEIVER_ADDRESS_MATCHED. /x WCEIC R bk B4R+ /

{ break; )
case 12C_EVENT_SLAVE_BYTE_RECEIVED /o BBV« /
{
if (Rx_Tdx < BufferSize)
{
12C2 Buffer Rx[Rx_Idx|= I2C_ReceiveData(I12C2);
printf("\r\n The 12C2 has received data Ox % x\r\n", 12C2_Buffer Rx[Rx_Idx+ +]);

break;

i
case 12C_EVENT_SLAVE_STOP_DETECTED. /o WCRILE SRR )

12C_ClearFlag(12C2, T2C_FLAG STOPF) ;
12C_ITConfig(12C2, 12C_IT_EVT | I2C_IT_BUF, DISABLE);
break;
b
default:
{ break; }})

5.15.6 ({EARINERHY

(1) B 12C_Init(RFE 5. 15.2)
#5.15.2 &M 12C Init $189

WmH% ® 5
.4 | 12C_tnit
£t 43 void 12C_Init(12C_TypeDef » 12Cx, 12C_InitTypeDef » 12C_InitStruct)
Tyt ik AR 12C_InitStruct 4 E 008 8O GL IR 12Cx A28
BASH 1 12Cx:x AT LU Ui 2 R #¥ 12C Shig
MABY 2 12C_TnitStruct: #1454 12C_InitTypeDefl (4, & T 12C SR MR B 155,
Wi sH *
B4 *
e
B %
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B HAMR  12C_Init TypeDef structure, & X F 4 stm32f10x_i2c. h,

typedef struct
{
ul6 12C_Mode;
ul6 I2C_DutyCycle:
ul6 I2C_OwnAddress1;
ul6 I2C_Ack;
u16 12C_AcknowledgedAddress
u32 12C_ClockSpeed;
} I2C_InitTypeDef;

@ 12C_Mode, i A B 12C B, L7 5.15.3.
@ 12C_DutyCycle, LA & 12C ) SCL £k i) i %5 b, W 5. 15. 4,

#5.15.3  $% 12C_Mode X #*5.15.4 $# 12C_DutyCycle EX
12C_Mode £ % o 12C_DutyCycle &% ot
12C_Mode_12C W 12C 1 120 MR 12C_DutyCyele_16_9 HAE N 16/9
12C_Mode_SMBusDevice | i# % 12C #:11% SMBus 8 & H 12C_DutyCycle_2 HEW 2/1
12C_Mode_SMBusHost | 8 12C $11 % SMBus TE MR

HER: AAKRAE 2C THERERX (MRS T 100 kHD FAHEL.

@ 12C_OwnAddress1, % ZHUH KR WH — D& B Sk, B A LUR—4 7 15K 10 f
Hihk .

@ 12C_Ack, FHLABE BEBE K BRI, W% 5.15.5,

© 12C_AcknowledgedAddress. & X T % 7 bk % 2 10 {i itk , W3 5. 15. 6.

£5.15.5 M RC Ak ENX #5.15.6 $ % 12C_AcknowledgedAddress & X
12C_Ack 8% o 12C_AcknowledgedAddres £3 o
12C_Ack_Enable B2 (ACK) 12C_Acknowledge Address_7bit B2 7 { ik
12C_Ack_Disable | %fERI% (ACK) 12C_AcknowledgeAddress_10bit L% 10 {38

® 12C_ClockSpeed, I LL i B i #4514 , 7 B R £ F 400 kHz,
i .

/% Wi 1201 REED x/

12C_InitTypeDef 12C_InitStructure;

12C_InitStructure. 12C_Mode = 12C_Mode_SMBusHost ;

12C_InitStructure. 12C_DutyCycle = I2C_DutyCycle 2;
12C_InitStructure. I2C_OwnAddressl = 0x03A2;

12C_InitStructure. 12C_Ack = 12C_Ack_Enable;
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_7bit;

12C_InitStructure. 12C_ = T2C_]
12C_InitStructure, I2C_ClockSpeed = 2000003
12C_Tnit(I2C1, §12C_TnitStructure);

(2) B 12C_Cmd( L& 5.15.7)
#5.15.7 &¥ 12C_ Cmd #8

TWH % ® 8
£l 12C_Cmd
3.3 TypeDef x 12Cx, FunctionalState NewState)
L
WABH 1 12Cxex ATEIE 1 0 2 A 12C S
WMABY 2 NewState: $h 8 12Cx B3R & . X 8 8 7 AR ENABLE 8 # DISABLE ]
when | £
A (el x
R %
L3 IEES S x

.
12C_Cnd(12C1, ENABLE); / x {fiflf 12C1 & #0 « /
(3) B 12C_GenerateSTART( 3% 5. 15.8)
#5.15.8 & 12C_GenerateSTART i H§

WH#H f 5

1.4 12C_GenerateSTART

El-ov2 void xz(;,Genemcs'rARnxzc;[y.ucuen 12Cx, FunctionalState NewState)

Rl 12Cx #1172 START At

WMABE 12Cx:x AR 1 ¥ 2 R #F 12C Shik

WABH 2 NewState; 12Cx START 48 iR % 3 18 8] LI ENABLE £ # DISABLE
| s x

L

SR x

eSS x

il :
12C_GenerateSTART(12C1, ENABLE); / x 4] 12C1 B #F 45 11 otk — R HA 0t % /
(4) BRH 12C_GenerateSTOP( 03K 5. 15. 9)




R T R habilroRs L FEE

%5.15.9 & 12C_GenerateSTOP it B}

HH% ft &
RBH 12C_GenerateSTOP
RYEIE void 12C_GenerateSTOP(I2C_TypeDef * 12Cx. FunctionalState NewState)
i 12Cx HE 11774 STOP #4%
WASY L 12Cx:x ol AR 1 R4 2 R4 12C 4
ALK 2 NewState: 12Cx STOP % {4 # &
LRSS x ‘
B F i x
bl *
A R x
.

12C_GenerateSTOP(I2C2, ENABLE); / » f£ 12C2 H | /=H —MEH & fF * /
(5) B¥ 12C_ITConfig( D% 5. 15. 10)
#5.15.10 & 12C_ ITConfig i% B

WA% R’ 5
RS [ 12¢_1TConfig
BT void 12C_ITConfig(I2C_TypeDef « 12Cxs ul§ 12C_IT. FunctionalState NewState)
By G R A2 ) 12C ol
[wAza 12C,x AT BA 1 Sk 2 KM 120 A - ]
WASHZ | RC_IT. M MMERAK R 12C FRN
WABH NewState: 12Cx 789374k %5 3% 4~ £ 807 LUR ENABLE R DISABLE
Wi B %
E % |
SR I
i B3

S ANIE T2C_IT, it sk 2K A 12C R IGE , AT AR 5. 15, 11 sh - B A4 A 41

REB I
LS
iR

®S5.15.11 B RCITEN

[[(zcrrss | m & | wcmex [ w o= 12C 1T £
[ ecarsur | maem | e evr | wmnm 12C_IT_ERR
-

/% HEAE 12C2 H5: 1V E0F o 065 R o b« /
12C_ITConfig(I2C2, 12C_IT_BUF | 12C_IT EVT, ENABLE);
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(6) R 12C_SendData( R 5. 15. 12)
#5.15.12  &# 12C_ SendData it

A ) WA ]
WEAE | 12C SendDuta N aren: | RREGRE

void 12C _ SendData ( 12C _ TypeDef » HHER x

12Cx. u8 Data) B EH

HBOEE

X
) Al 3 it A 12Cx Rk Wi Sk &M x
WABH 12Cx:x AT AR | 89 2 Heifi % 12C Sh it || R R B x

B
12C_SendData(12C2, 0x5D); i 12C2 4 11 & 2% F 4 0x5D x /
(7) B 12C_ReceiveData( L% 5. 15. 13)

#5.15.13 &Y 12C_ReceiveData 15 B

TH % 5 WAE | [
AN 12C ReceiveData T ERE
B 48 12C_RecciveData(12C_TypeDef » 12Cx) & HRBNHE
DietiE B 12Cx RO B Al
MABH 12Cx:x AILURE 1 34 2 M 98 12C Shig B R x

il

/% PRECT2CT # U BGRE SRBIF WHIE x /
u8 ReceivedData;
ReceivedData = I2C_ReceiveData(I2C1);

(8) B 12C_ Send7bitAddress( L% 5. 15. 14)
#5.15.14 & 12C_SendTbitAddress i B

H 4 f 5
LS 12C_ Send7bitAddress
Y void 12C_Send7bitAddress(12C_TypeDef » 12Cx, uB Address, u8 I2C_Direction)
Tk a1 4152 B ML 12C 48 44 i ek IR
WASH 1 12Cx:x AT UR 1 8% 2 K4 12C S
WABK 2 Address: # 5 8 8 00 12C 5
BABH 3 12C Direction: i B &2 4 12C EHLHE N 38 R & R BRI &
Wi BK X
& B x
| JEd s ft *
R *




S {EL ‘%%gf I I 15~
T LT B Rk Wby AR G
) §ﬁ#ﬁi§:IZC>Direction..iQE 12C 4 11 K K ik J7 o sk e Oy 1oy, R4 5. 15. 15,
#5.15.15  $% [2C_Direction E X

I:\ 12C_Direction £# ‘ E rlzx;uuccuon B8 j LR ]
I

2C_Dirccion_Transmivier | @EABRANW | 12C_Dircction_Receiver wE BT |

il :
/o ERLBMBLE L 7 GLH0 AR | Mt o OxR8 , F L IELoE 45 o] M BL R SR IKHE  /
12C_Send7bitAddress(12C1, 0xA8, I2C_Direction_Transmitter);
(9) B 12C_ClearFlag( N2 5. 15. 16)
#*5.15.16 FHM 12C_ ClearFlag A

WH % 8

(1€ 12C_ClearFlag

R void 12C_ClearFlag(12C_TypeDef « 12Cx. u32 12C_FLAG)

ThfedE R 120k 6 1 b AR A

WABH 1| 12k oTEE | A 2 A 120 AR

WABH 2 12C_FLAG : 7 W Bk 8 12C b5

Wi BH *x

Emn % -

P HE % fi& DU/ SMBHOST, SMBDEFAULT, GENCALL, TRA, BUSY .
MSL, TXE 1 RXNE R fit 8 4 o $0 B

W x - o

284l . 12C_FLAG, L% 5.15.17,
®5.15.17 S8 12C_FLAG EX

12CFLAG S| o 12C_FLAG 8% w
12C_FLAG_SMBALERT l SMBus 4§ 845 & i 12C_FLAG_STOPF P B b G O
12C_FLAG_TIMEOUT ‘ AR RAE Tlow FHRFR &AL 12C_FLLAG_ADD10 10 7 48 3k % 2% (140
12C_FLAG_PECERR } el PEC iR U 12C_FLAG_BTF FER TR & L
12C FLAG_OVR B/ R AR SR A bR E

‘ —{ 12 FLAG_ADDR Mok KR A CEMO
12C_FLAG_AF R SRR & BE VB bk AR
12C_FLAG_ARLO IR TR CEBD 12C_FLAG_SB I RLER L CERER)

12€_FLAG_BERR { AR BT A
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i
12C_ClearFlag(I2C2. 12C_FLAG_STOPF); / x B} 12C 4 [ f# LARENL * /
(10) BR¥ 12C_GetLastEvent( 1138 5. 15. 18)
#5.15.18 & 12C_ GetLastEvent 3B

wHE | ] SiHE | ® g
WA l 12C_GetlastEvent Wil BN
REGUE | us2 12C 2 C_T. iE i

x_
o R
Wik St
RAaLES EERE Y lRCHEE 775&&&7 £ ]
WASH 120 x AT VLS | K4 2 ek 46 12C Sh it B x
(28

/xR [UREE— K T2C1 HECTRAE «/
u32 Event;
Event = 12C_GetLastEvent(12C1);

5.15.7 ERBER

O EEERE 12C EA TN, @& EREREHFRMR. FE - H{HET 2C &
REOR BRI e, 25 BT B AL S 480 20 G o R A0 3K R 5 T B — O R PR 7
FoAE AR AR B 1/0 0 W 7E— 7 0 8 s T 53— 7 I S A B 30 L R
JPERBN VCC E A GND &8, 1R 1/0 FoeBes,

@ i SCH A v 6 P T (P 5. 15, 6) B A L i s BEL R A B, S0 A AR AR 4. 7 KD

@ 12C B2 PR R B 25 T TAEZE 100 kHz T, B R B 25 7 THEZE 400 kHz
T MEF 12C R4 B8 #3458 12C_InitStructure. 12C_ClockSpeed 7 X F 400 000,

5.15.8 SCIEER

HESTIFRTAT TR AR AT I Z 58T BT AT 50 0% K AT S IR G 4 R R A7 1)
HF Corl + F5SBATHEE 507 50 SRR HF F5 RS AT, A7 UM HY 1) 380l 3P 0 £
FMTFHA:

The 12C1 has send data 0x01
The 12C2 has received data Ox1
The 12C1 has send data 0x02
The 12C2 has received data 0x2
The 12C1 has send data 0x03
The 12C2 has received data 0x3
The 12C1 has send data 0x04
The 12C2 has received data 0x4




HL - DR AR SRR 1 - T RE I i
mm&&&%ﬁﬁﬁ?ﬁ%

AT F] L 12CT 45 145 1) 2R 15 4 — 5 17 B0 R L 12C2 # 00 Sr B0IE 0 e B0 7 i i, %
AU STM32 A 12C B 38 e 3058 R RS 1)

5.15.9 /I &

A B (el [T 12C B IR BRE O M L B AT T STM32 sl 8 & 1 12C #0
B T ARG AR HF R E A R B B T — A 12C 0 (SR . R STM32 2CEOME
STETHRBR PR & B LU B PIA 61, R e R 552 F STM32 9 12C #2001,

5.16 RIAIR—T CAN B4

5.16.1 f &R

5. 14 1 5. 15 W5 1) B 4 A 4 00 12C SP 22 % FH T 14 6 B 80 460 . 0 DL 107 28 B4 /D
ET ) ICCHE AL B BLE {7 B R A . B CAN BRMARR,CAN H&E X TEY
AR B ERE I ARAREFET HER W EED. S THENAYTAE
B A A% 4T A 16 32 4 (8T 4 [ B CAN SR 7 7l — S AR E AL RS EAN R
STM32 ) CAN BER$EN . #BIUGEH L CAN BRI X CAN B8R A — & THRE
PHATRBEAT .

(1) 42 CAN B &

CAN £ *“Controller Area Network” 8485 , 8 442 il 38 )3 3 M, 22— 1SO = B4R
A LD BITETHI . CAN B i1 8 E 18 i (BOSCH) 28 B BF & 0 3F, J0 F I 5% L A %
KB #L o AR R 65K LK 0 4 A2 T 3 TR A 47, T 7R 3% K B 08 0 5 MBS, 9F L
PR T, 1SO 4180 3 1S011898 1 1SO11519 Xf CAN 4k #E 47 T 45 e, 6 2R 12
WL T R P4 S ERARMER M. B4 H L CAN M2k £ 24K 1 R 69 85 BE AT, 35 Fl
M L R SE I T ) B AR L BRI A L Tl iR A G T,

(2) CAN B&MIBIHINEN

CAN 2L MY S0 15 U B RRLR B R0 CAN_H A CAN_L, il i 2 5013 5 3 47 8038
BOFEH . CAN SAZRAT TRl 5%, 53 51 47 P el S 1 844 oh S, 7 MK 50 o PR S 7 2 26 DL A
VORFHES 25 %R,

© FERRPEEL P AR WL KBk B L

© M HOT A SRR B

© LBt e P G e P SR B B,

SR CAN AR R A MG AN P 5. 16, 1 B 7 (o 2 70 3 0 40 o L BEL IR A 1)
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CANTiAL CANH
2 N

CANMUR | - |CANKRM
60Q 60

H5.16.1 CAN B&RMHHH
(3) CAN B&B/ LI BIBM
CAN M2k VUL T 5 F T, 4 S B8 0 3 5 0 G 5200 ef 0 B B D I 5 o
HCHE L9 R B A R . 4 R WY IR IR 5. 16, 1 BRI
#5.16.1 CAN BEMEMMMAR AR

LES: W&

B e /ﬂfﬁiﬁ%mﬂ;‘&’i‘iﬁ&iﬂﬂﬁwm

TEARGT | T HE T 0 R A B 5

SRR | FE T RS S T £ 053 TR 1 8
B | T BTG e B AR ID 69 A% S TR B 6 e
BRI | TSR SRR 1E) A S R L

(4) CAN BENER

CAN MM R —Fh M IEM L EHLRS 6 B LA T2 ARS8 AR T — A5 R BT
AT LA R AL ) R R R TR LIS R - R S 1 ) B4R B 4 A TG T RS B R i
B AN AT IR I 22 TR AR ISR 10 5 A B 8 2 2 R B 4 AT R AR S T s T
AR SRR

CAN BhsLeb, BT A (3 BB LA I i B SO A ATl % . P4 DAL 9 35 2 S Rl i 2 3%
(5 L L AR W SR IRAF CREBR O ID, IRAT 75 B G Bl A sUdnD s & AMRAE R R Ll
1D 4k & B R 2 0 B i ok, MR AR & WA M B R M5B R . Wk 3k, CAN
SALRIF TR A LR M7 OB T LR LRI SR TT A L BT SR I A 1T AR 2T
RBE AT ERE.

CAN 2% 038 {7 s B A SR KA ¢ FE B K AT 40 m (9554 b B8R % 4 R o]
LAGAF) 1 Mbps, 7l BIE SR A B L FHE 1 000 m, B0 4% 413 475 ol 55 8 50 kbps, i 76 3 %
o 2 % 4 R S AR 9 4R T LY RS232 \RS485 H1 12C f4k.




] it L VR hashronsy | L FEIEL

Kb T RALRAER L CAN S ERAT R UG I 3 il | 45 153308 0 o)) i 0 85 42 4K 52 o R = e o e 9 S o
S35t RE T T 0 = A A« BT A B0 ST 15 AR RT LA A B AR T AR b AR R T IR A T R
LT 22 ST A R A0 4 AN A S 5 7 IE A A% W B B TR B B AT R R AR R )
37 200 9 R 2 R 2% L AR S K U B B M Ok
CAN G281 #8515 0 40 AT LA AT 0749 1 2500 802K L 0 4 R 97 A A0 4% D6 C L g )
98 F 1) I BRI (BRI 2 . Y BR LR AR, 5B BRI 5 S %0
SHIBRBR.
CAN S8 L9 OB TE G 13 A7 b BR 7 S BR L 32 B0 B4R b 00 of ] 468 A 24 J el
TR A PR e AT B A 530 3 T DA A 5T B 3 B B 2 R Y S T ) 5 B 3
00 de A 3 1 T AR G
(5) STM32 £ bxCAN #5188
76244t CAN LA R CAN 45 695 S 76 R WE I, ¢ B4~ CAN % %3 I X i 2
Ko BR T AR SCHb P4 SRS TR SO AR BES A S B0 CAN 45 b A48 30 0 Bt 2B
. PRt ST 55 T B Z2 CPU S fe) 458 S B2 05057 95 9 S92 f Wi B ) 7 279 B0 0>
STM32 £ F 4 — A bxCAN 3% R B R R S B & BT A bxCAN #4128) , 3 h
bxCAN J&“Basic Extended CAN"{{I4i%5 , bxCAN #4188 305§ 2. 0A M1 2. 0B Hhill, & 25 304l
4 AT K 1 Mbps, 345 11 R0 AR HEWUAR R 29 G 4 RE RS SR 55 2%, L% 3
A BIEHBAAN 2 D FIFO, BEAME AT 3 90 71 % B 0l 88 . STM32 f9 bxCAN 5 51 28 9 %
E R M T CAN AL 48 7 H 00 R JR 6 K 3L £ B4 M 42 40 F
® HF CAN Hhi 2. 0A F1 2. 0B T,
® FAFFE G AL 1 Mbps,
© TR ok K5 15 Dk
© MU AR AFYE  FL A 3 K B 5 R RSO B S5 TS A 5 T R
] gy B 16 8 o

© BUE R YL RAr 3 RURBE 2 BRI FIFO; B4 45 1 1 o 28 41 « 76 7 106 A0 7= g,
1 CANT A CANZ 535 28 A~ iet a8 401, 3L Al STM32F103xx R 7= i 47 14 A it o
R LA ] GRS 5 AT B FIFO 3§ #4787 2 5 42 5ol it 200 i 1A 88,

© SCHRFR I A A O T AL B TR AG S W0 16 (0 ) i SEAT 2R AT R 2
B F R R

© SO ST AT A P 1 S 5 6] (R RO

5.16.2 SNt

AR SRR STMB2 £ bxCAN Hi) 28 655 18] T AR, 5030 bxCAN $ ) 28
B0 1 WK R OF 1T A I8 4 SRR M MR MR OB R . BT MR AN 5. 16, 2 Bm.
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M 5.16.2 CANEEXBRREE

5.16.3 TEHFEERR

bxCAN TAEERR [l i, Foag i b5 0% 5 1 76 o 3B 06 88, PR L AR 9 S i A e B
%4 CAN $ BT A0 (325 82 , (U002 — > By L6 S B0 4 SR B o L o P % B e BB T 3%
LA T B B U H B AR B

5.16.4 TEERit

AT E AL bxCAN S B R AR R RIF HE AP FINT .
® i fk RCC 777384, KE & PLL % th 72 MHz 8 8b , APB1 S£2 4% 36 MHz, 4} 5
1T9F CAN.GPIOA #l USARTI (¥ & 04,
® % CAN# Tx 51 (E] GPIOA. 12) X & FH#ES A, ) i Rx 5B (BF GPIOA. 1D
i LR AR,
® Wiihfk CAN ¥l 2247 24, Hork CAN THEMIA WA BB, KPS EE S
(PO FRE .
a) CAN_InitStructure. CAN_SJW fig & % CAN_SJW_ltq;
b) CAN_InitStructure. CAN_BS1 A % CAN_SJW _8tq;
©) CAN_InitStructure. CAN_BS2 fZ # y CAN_SJW_71q,
G S IMRCE R 5, Bl B B vh AR ILAF O 0x00AA0000 . R B 3 3 3% 4 32 {1 17 #k
DB, ok 8 2% BF WO LT 0x00FF0000,
® ¥ffifk USART &4 .
© (i 4 % BOHE Wik R R B 1D b OxAALBUR KW 8.
STM32 iy CAN 21 8 B )7 B B S h £ CAN F /e B A MMttt B, i
CAN WL B 76 F SR R 0 1% B i 0 28 10 B AL ¥ A9 B B AT I 4B R0A
(1) CAN BFFREVIHE
TR B REM AT M OROBEENFZ -, CAN SR RFIS. I STM32 ##
HBENEHTSEFHETUERFICT CAN BHFRNHELARMT -




%IEJWAE@ ?%@E%%IEWVEE

Y e

Hoof IE A BRI = 1X 2, + tusi + tuse » £, = CAN B M5B X tyas toerk = APBL B4
M.

BRI E AP RN = EE SO R CAN BRY A2 h BT R fadiF, 3=
ANBBE, 451 STW (BST Fl BS2 BB (M SIW Bk 50T {6] 2 B R B B, BST BR b iof el BE 1,
BS2 Fk A 6 a1 BE 2 o 33 = A i B B T 4 52 4 A DA J3E o, U ot ) BT 3 B0 R . 3B T L
B AR CAN MURER

@ t,=CAN [ S3FEX tpe s JoP tre 5 APB1 SRS ITEPJE. CAN i T STM32 #)
APBI {428, B & P B ROM UK AD B F 36 MHz, [R1IF Bk CAN 940580k 5, T 48

=CAN # %9 3 X 1k =5 X 1/36 MHz

@ B EOR K BSL A [ B B h 8¢, BS2 B 1] B i W A 7., B UL L AT S B BS] A
BS2 iy 1 B4 K <

BS1=8(,=5X1X8/36 MHz BS2=71,=5X1X7/36 MHz

Q@ XH—RRMET

S 842 B 18 =1 X1, + g+t = (5+40+35)/36 MHz
@ BT LTS R

R Ll

DAL B B R B B AR L CAN (35 465 5 B % 450 kbps.

(2) WRBHBE

CAN {42 977 FF VB o ™ SRR 0 .28 b 9 45 /14 SCH0 7T L 4147 2 BE MG B0 2 — o
A RSB P A A A R M s TR B B0 R
i RSB A S i U A B S AR A SR OB 0 M0 i U, U A g
B B RO 4 AT, STMS2 iy CAN £ ] S8 $2 4% 14 /3ot v B (B AU (g STM32 42 {1 28
A T LA R RS R R X CAN B L O ST 0k, 207 5 7 S e 3 — 4 4
SCRE 3ok 8 28 V2 K R R 5 IR 22 24 A A 2 ) 8 S TR S L Ut S
AL R 51 R . AR P T 32 30 B I WA, T T RS R A B

CAN #4181 A LB A B — 7208, MR 0 RAE A7 08 . PR B H 7 280
B — (U5 R AEATRR 08— (L BF X R TS b B CAN A7 W (AR LR B
e 5.16.3 fR .

M4 T A Tl I A AR AR AR S . I 7 B STMB2 s il 285 % S A4 o] LU, 24
A R AR DR RS R B R R 7 BB 1 M (AR EESR CAN 42 I 81 8048 b
BURF B0 SR L0 82 M 28 W AT LA LA D 45 000 LUURIR . AR R IF 0, 8 0P R

=36 MHz/80=1450 kbps
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pnaarn B2 [23:16] [15:8]
ggwﬁigggﬁ 31:24] L [23:16] [ [15:8] L [7:0] J

Ao s [ STIDN03]  rppofexpnzis] exipzs) e wekmo]

B 5.16.3 bxCAN BT iR A ¥ 1F
B v bR AR RF BE Bl 0x00AA0000, 3 38 4% B AR IR FF (s B 7 47 A7 B8 IO N 8
0x00FF0000, 4] 5. 16. 4 7

b | B1:24] | O0XxAA | nss | [
et | (B124] | OxFF___ | [I58] | [T
sempsR [ sTIDN03]  [stploffexioi7as]  exionzs]  [exmicolie|rrr][o]
B 5.16.4 bxCAN ATidEBAE
T A7 TR 1 R A IR BEO 2023+ 16 16 0 B2 U8 W BRILAE i {32 (23 16 T0C
e, 7T LLIEBR . AL T X — T EDE AR R ALL31 247 AL 15 0] R VG AT, I i i
WIS 2 BB RR . X TAWARF R, B CAN 8 1 AU R IRAF BE B B[ 23: 16 1%
OxAA ()8 T
3) fIbtFEERE
ARYE CAN 238 2 (K TR, CAN 28 10 0 8 50 60 44 5 B B0 U AR b6 R » {1 425 ¥ B g
AL BARGELIE PR R A 4 CAN AR PSR . T CAN SR IN R 9 H B R — 1 B B A
BREAR AR TE BE 4 B 2 4 (OURH X STMB2 - ), 3k 5. 16. 2 Fi 5. 16.3, #3%
A0 T VRS B AN 1) 1SO AafE .
10
]

#5.16.2 CAN SEMEHENERERXR
A /kbps | 1000 | 500 | zs0 | 135 | 100 [ 50 [ 20
Ba/m | 0 130 | 270 | ss0 | s20 | 1300 | 3300

%5.16.3  STM32 Ky CAN R4 A AL Y ¥ WO RE B 36

APBI B&NTE | CAN m#s% 5 K
CAN_InitStructure, CAN_SJW=CAN_SIW_Itq
<500 kbps | CAN InitStructure, CAN_BS1— CAN_SJW_8tq
CAN._InitStructure. CAN_BS2—CAN_SIW_71q
CAN_InitStructure, CAN_SJW=CAN_SJW_Itq
36 MHz > 500 kbps | CAN InitStructure. CAN_BSI —CAN_SIW_13tq
| CAN InitStructure, CAN_BS2—C.
CAN InitStructure, CAN_SIW—C
CANInitStructure. CAN_BS

800 kbps
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#5.16.4 CANEEZRIEARM

paid:Ed

cortexm3_macro. s
boot X {44 L——‘j STM32 {9 /3 B SCIF i 5 WO R0 B 51 LB

it | A
T
stm32f10x_vector. s

|
stm32f10x_ree. ¢
BB RCC f I J2  8
5tm32£10x_flash. ¢

A GPIO (1% J2 il 30

—

Stm32f10x_gpio. ¢

library 4F4L A 84 AT B bR A R I A3 T B I R R STMB2 T b

B R A o] A

stm32f10x _lib. ¢

—

stm32110x_usart. ¢

USART i BB i fb BORE % R
CAN H 18 (4 e AR A 2 RS
interrupt CIFAL | stm32M10x it ¢ STM32 (o i it 95 #2 /¥

sre P main. ¢ | PR

stm32{10x_can. ¢

5.16.5 EZEAES

SRR KR KKK KKK X KKK K KKK K KKK KKK KKK KKK KR KRR KRN KKK KKK AN K RRNXRR NN

 xhg ; main.c

. He#E : Losingamong

* AW : 17/09/2010

« ik ERF
R R e
R S L ./

# include "stn3210x_
# include “stdio. h"
/x A LR URET -
/x HEXBEE -
[ HEXREE -
/e B SRR AR -
/% B LB -
void RCC_Conf iquration(void) ;

void GPIO_Configuration(void) ;

void CAN_Configuration(void);

void USART_Conf iguration(void) ;

R N T
B 12  main P TET S

xR A + main R * REH X

ib. h"
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int main(void)

{

/o EXHREEREER */
/e X R R 5/
/o RSO B «/
/o BB RGERE x/

Jx B GPIONKI x/

u8 TransmitMailbox = 05
CanTx¥sg TxMessage;
CanRxlsg RxMessage;
RCC_Configuration() ;
GPI0_Configuration();
USART_Configuration(); /* BE USART x /

CAN_Configuration(); /% B8 CAN Rl 2E » /

/e WA BCHEE A R 1D #2, 1D Jy 0x00AA0000, 26 B MW BB R R 8 FH «/
TxMessage. ExtTd = 0x00AR0000 ;

TxMessage. RTR = CAN_RTR DATA;

TxMessage. IDE = CAN_ID_EXT;

TxMessage. DLC =
TxMessage. Data[ 0] = 0x00;
TxMessage.

TxMessage.
TxMessage.
TxMessage.
TxMessage.
TxMessage.

TxMessage.
TransmitMailbox = CAN_Transmit(8TxMessage) ; /x REEEE «/
while((CAN_TransmitStatus(TransmitMailbox) CANTXOK));  /» S RIKFEM »/
printf("\r\nThe CAN has send data: Ox % x, 0% % x,0x % x,0% % X, 0% % x, 0% % x,0x % x,0x % x\r\n" ,
TxMessage. Datal 0], TxMessage. Data[ 1], TxMessage. Data[2], TxMessage. Data[3],

TxMessage. Data[ 4], TxMessage.Data[5], TxMessage.Data[6], TxMessage. Data[7]);

while((CAN MessagePending(CAN_FIFOO) = =0)); /o HEHRWGER «/

/o AR AR« /

RxMessage. Stdld = 0x00;

RxMessage. IDE = CAN_ID_EXT;

RxMessage. DLC = 0;
RxMessage. Data[ 0]

RudMessage.
Rufessage.

RMessage.
Refessage.
Relfessage.
RxMessage. Datal 6

0x005
RxMessage. Data[ 7] = 0x00;
CAN_Receive(CAN FTFOO , SRxfessage) ;
printf("\r\nThe CAN has receive data: Ox % x,0x % x, 0 % x,0x % x,0x % x,0x % x, 0 % x, 0x # x\r\

/o B x/

0", M Datal0], RxM Datal 1], RxM

-Data[2], RxMessage. Data[3], RxMessage.
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Datal4]., Data[ 5], Data[6], RuMe Data[7]);
while(1);

)

B T R
* HBA : RCC_Configuration x SR cE
o EEIE . RERGEBSME « EEf L E
- WASE
KRR KRR KKK KRR KKK KR XXX KRR X KRN KR XX KR XX KXk XN/
void RCC_Conf iguration(void)
{
{/ = A H#B 43 L7 4 RCC_Configuration i ¥ W EFER4M RS JLFH % A BIFI B AL » /)
/% 4T3F GPIOA,USART1 Rf#p » /
RCC._ i d(RCC_ _GPIOA | RCC_ iph_USART1 , ENABLE) ;
/% fTFF CANB R * /
RCC_APB1PeriphClockCmd(RCC_APBlPeriph CAN, ENABLE) ;

)

XK XK KRR K KK KX KKK XK KR K XK XK K
. EMH : GPIO_Configuration * AR %

* PR : WEE GPIO M 11306k * B[ A x

* WMABY &

AKX KR XX KKK X KRN X KRR XK KX X KKK K KKK m %k

void GPIO_Configuration(void)

{
/% S X GPIO ) ¥ {4 Hafk GPIO_InitStructure x /
GPIO_TnitTypeDef GPIO_InitStructure;
/* B CAN 9 Rx(PA.11)ZIHG » /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_11;
GPIO_InitStructure. GPIO_Mode = GPTO_Mode_IPU;
GPIO_Init(GPIOA, SGPIO_InitStructure);
/% BR CAN f Tx(PR. 12)F(H  /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_12;
GPIO_InitStructure.GPIO Speed = GPIO_Speed_SOMHz;
GPIO_InitStructure.GPIO Mode = GPIO_Mode AF PP;
GPIO_Init(GPIOA, &GPIO_InitStructure);
/« ¥ USARTL (&) Tx BJCPA.9) %5 2 SHEE RS 4G H IIRE »
GPTO_InitStructure. GPIO_Pin = GPIO_Pin 9;
GPIO InitStructure.GPIO Mode = GPIO_Mode AF_PP;
GPIO_InitStructure.GPIO_Speed = GPI0_Speed_50MHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/% B USARTI f) Rx B (PA. 10) RS ARG » /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure, GPIO_Mode = GPIO_Mode IN_FLOATING;
GPI0_Init(GPIOA , §GPIO_InitStructure);

~

}

AR e L T
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* H¥H ,CAILPcllmq * LR &
* REHE + B CAN B [ R BER « RFEE s X
* WABH : Kk

KRR KKK XK KX KKK KRR KKK KX KKK XK KKK KRR KKK KKK KKK KK KKK KKK KN KKK/

void CAN_Configuration(void)

{

+

/% S SCCAN $ 6 25 0 R AR M) MR AL LE RO IR %/

CAN_InitTypeDef CAN_InitStructure;

CAN FilterInitTypeDef CAN_FilterInitStructure;

/% CANHAFHMEML «/

CAN_DeInitO):

CAN_StructInit(SCAN_InitStructure);

/ % CAN i #0 hfl  ok HE B (o] A B 1R BE s R B 1 B AR R Sk B A SRR R BB SE
B WAL RS 5 O RE 4RI FIFO B I oK fE & 2% FIFO (] S5 4% s CAN B8 4 T4E 76 5F I M &
1] 2 BRR REHE 1 A (R 437 5 (6] BE L Ok 8 A el B8 i s A 1 B 2 3K 7 A fB] B 4 K
HSx/

CAN_InitStructure, CAN_TTCH = DISABLE;

CAN_InitStructure, CAN_ABOM = DISABLE;

CAN_InitStructure. CAN_AWUM = DISABLE;

CAN_InitStructure. CAN_NART = DISABLE;

CAN_InitStructure, CAN_RFL = DISABLE;

CAN_InitStructure. CAN_TXFP = DISABLE;

CAN_InitStructure. CAN_ Mode = CAN_Node_LoopBack;

CAN_InitStructure. CAN_SJW = CAN_SIW 1tq;

CAN_InitStructure. CAN_BSI = CAN_BS1_8tq;

CAN_InitStructure.CAN BS2 = CAN_BS2_7tq;

CAN_InitStructure.CAN Prescaler = 5;

CAN_Init(SCAN InitStructure);

/% CAN 3t ul R 91 Bk - 10 B AL B 2% O R IRLAF BE MR AT AR AT 1 4 32 {0 B8

» o a R 45 VLT 0x00AR0000; sof ok 7% J MK R4 0xO0FF0000; 3¢ itk 2 FIFOO 44 [ it 338 0

* i gt vk 2% */

CAN_FilterInitStructure. CAN_FilterNunber = 0;

CAN_FilterInitStructure. CAN FilterMode = CAN FilterMode IdMask;

CAN_FilterInitStructure. CAN_FilterScale = CAN FilterScale 32bit;

CAN_FilterInitStructure. CAN_FilterIdHigh= 0x00AA << 3 ;

CAN_ FilterInitStructure. CAN_FilterIdLow= 0x0000;

CAN_Fi e. CAN_Fi igh = 0X00FF << 3;
CAN Filt CAN_Filt w = 0x0000;
CAN_FilterIn . CAN_FilterFIFOAssi =

CAN_Fi CAN_Fi. ion = ENABLE;

CAN_FilterInit(§CAN_FilterInitStructure);

/»t-»&&&K*»*u*&u&&uaxn*t«y‘x»knn*uu¢¢y:w&&&u*uu*ﬁ»*n»&»xu&&&%tﬁ
« A : USART_Conf iguration * HthaE R X
* EEHA . BE USARTL * EE K
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C BABE . K
B T
void USART_Configuration(void)

{/ » A R4S % USART_Configuration MMM, WM R ARFHESL A2 «/}

int fputc(int ch, FILE x £)

{/« AEALTN fputc MMM LK ARFHH A I/}

5.16.6 {EABINERY

(1) B¥ CAN_Init(&K 5.16.5)
#£5.16.5 &% CAN Init X

WHA ® 5

EH CAN_Init «‘

RUEE | u8 CAN_Ini(CAN InitTypeDef » CAN_IniiStruct)

ik HUE CAN_InitStruct 5 4 5 6 8 809 # 46 5h 8 CAN %4788

WABH CAN_InitStruct, 18 5141 CAN_InitTypeDef M5t 615 T A CAN MBS, |
[wusn %

& B R CAN M4 R - CANINITFAILED 1t 4 M CANINITOK — B3 91

3 i x

R R x

S ¥R : CAN_Init TypeDef structure, 5 X T3 stm32{10x_can, h,

typedef struct

{
FunctionnalState CAN_TTCM;
FunctionnalState CAN_ABON;
FunctionnalState CAN_AWM;
FunctionnalState CAN_NART;
Funct ionnalState CAN_RFLM;
FunctionnalState CAN_TXEP;
8 CAN_Mode;
u8 CAN_SJW;
u8 CAN_BS1;
u8 CAN_BSZ;
ul6 CAN_Prescaler;

} CAN_InitTypeDef;

® CAN_TTCM, i il o 27 2 1 Ao ] Ak 5230 17 A8 7 L 0 3 i/ 2 RO 04 ENA-
BLE = # DISABLE,
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@ CAN_ABOM, il 3 {fi it sk 4 4 fiE {1 30 R 20, T LR X A 2 i ENABLE
5 #% DISABLE.

@ CAN_AWUM, Ji M fE 3% 2k Al 1) S e RRpE, ol DU B SX S MKy ENABLE
3 # DISABLE,

@ CAN_NART ., IR sl # 5 B4k B 3 B AR, 7T LR B X S B ENA-
BLE 5% DISABLE.

® CAN_RFLM, HIK Al i ok % 2 fE Bl FIFO B 1, 7T AR X S S B Rl EN-
ABLE 5# DISABLE,

® CAN_TXFP, fi{fi fEsk# % i & % FIFO {R56 %, o LR B X S MM E H ENA-
BLE ## DISABLE,

@ CAN_Mode, i@ # CAN f TAFHIR , L3 5.16.6.

® CAN_SIW, & ST %7 7] 45 BRBR 96 B (STW) , L3R 5.16.7,

%5.16.6  $¥ CAN_Mode E X £5.16.7 $# CAN SIWEX
CAN_Mode £¥ EE CAN_S]W ¥ W
CAN_Mode_Normal CAN TAEFEEH B CAN SIW lwg | H#iFISBEER A 1 AR AL
CAN_Mode_Silent CAN TAEfE BB CAN_SIW_2tq | B 25 BRER BEIE 2 M) A
CAN_Mode_LoopBack CAN T AE 5 [l CAN_SIW_3tq | B [LBERTE 3 0] 4L
CAN_Mode_Silent_LoopBack | CAN TH:/E # 83 E#A CAN_SIW_ttq | FH I BEBRRIE 4 AR ML

© CAN_BSI, S Emf B 1 gyl el S 80H , W% 5. 16. 8,
© CAN_BSZ, #xe i [a] Bt 1 B (] L fr B0 H L L3 5. 16.9,

#5.16.8 $M CAN BSI EX #£5.16.9 H8 CAN BS2 EX
CAN_BSI 8% [ CAN B2 BK | w
CAN_BSI_lItq HRLEE 1 1 B S CAN_BSZ_1tq LB 1 1 A fE) SR
CAN_BSL_161q BEBIBE 1 16 AN A f CAN_BS2_16tq H ] BE L % 16 A ] L4

@ CAN_Prescaler: 85 T —AMf 1] B0 (K, & (TG LR 1~1 024,
il

/» ¥ CAN B #5444k K IE % TAEHER 1 Mbps JEAEER  BSE FIFO O » /
CAN_InitTypeDef CAN_InitStructure;

CAN_InitStructure. CAN_TTCM = DISABLE;

CAN_InitStructure. CAN_ABOM = DISABLE;

CAN_InitStructure, CAN_AWUM = DISABLE;
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CAN_InitStructure. CAN_NART = DISABLE;
CAN_InitStructure. CAN_RFLM = ENABLE;
CAN_InitStructure. CAN_TXFP = DISABLE;
CAN_InitStructure. CAN_Mode = CAN_Mode Normal
CAN_InitStructure. CAN_BS1 = CAN_BS1 4tq;
CAN_InitStructure. CAN_BS2 = CAN_BS2 3tq;
CAN_InitStructure. CAN_Prescaler = 0;
CAN_Init(SCAN_InitStructure);

(2) B¥ CAN_FilterInit( R 5. 16. 10)
#£5.16.10 K CAN FilterInit %83

BE% f %
YA CAN_Filterlnit
TG void CAN_FilterInit(CAN_Filterlnit TypeDef » CAN_FilterInitStruct)

i ik U CAN_FilterInitStruct 45 i) 8 MHI 1 508 CAN 9% 77 28
WABY CAN_FilterlnitStruct ## 64 #§ CAN_FilterInitTypeDef 845§ . 1% T HX R B (718

Wi sH x
i [el i x
SR A *x
LU *x

B ¥R : CAN_FilterInit TypeDef structure, & X F 3 stm32{10x_can. h,
typedef struct
(

u8 CAN_FilterNumber;

u8 CAN_FilterMode;

uB CAN_FilterScale;

ul6é CAN_FilterIdHigh;

ul6 CAN_FilterIdLow;

ul6 CAN_FilterMaskIdHigh;

ul6 CAN_FilterMaskIdLow;

ul6 CAN_FilterFIFOAssignment;

FunctionalState CAN_FilterActivation;
} CAN_FilterInitTypeDef;

@ CAN_FilterNumber, fif & f§47 # L B0 i i 8% . € WO & 1~13,
@ CAN_FilterMode, $i% 5 i 3 48 ¥ AN B AL BN, L& 5. 16,11,
@ CAN_FilterScale, # i if ¥ #8477, W% 5. 16. 12,
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%5.16.11 #% CAN_FilterMode X $%£5.16.12 $ 8 CAN_FilterScale & X

CAN_FilterMode % % E - CAN_FilterScale B EL S
CAN_FilterMode_ldMask R R CAN_FilterScale_Twol6bit l 2416 u o
CAN_FilterMode_ldList PRSI R CAN_FilterScale_One32bit l 1A 32 it 2k

@ CAN_FilterldHigh, Fi e ¥ if W 8847 YA TF (32 i 67 BT i o B BE AV, 16 P {L SRS
1R . EHEER 0x0000~0xFFFF,

© CAN_FilterldLow, IR 852 i 38 2% 45 IR 7F (32 A4 5 B 9 JLAC B 132, 16 2 Bz S it Hy
2 AR . B F R 0x0000~0xFFFF,

©® CAN_FilterMaskIdHigh, T ¢ 8 5 i Uk 85 Bf #c b3 YL 4F 2R 2% iof o 28 4R R 4 (32 3 fr 5%
TR TG B 16 ff BER A5 1 At s 28) . BRI EIR 0x0000~0xFFFF,

@ CAN_FilterMaskIdLow , Fl 3 1 5 of Uk 2% 5 BT SUF 04 Ak 0 2B 4T LAF (32 ffr S
AFRBAL, 16 LA R A5 2 At 328 . EMHEER 0x0000~0xFFFF,

® CAN_FilterFIFO, 5 T 8 [ g 1f 28 28 FIFO(0 5% 1), W3 5. 16. 13,

#5.16.13  $¥ CAN_FilterFIFO & X

I CAN_FilterFIFO S8 l o " CAN_FilterFIFO £ ’ #® &
l CAN_FilterFIFOO 1 g & FIFOO u CAN_FilterFIFOL ’7 i3 FIFOL I

@ CAN_FilterActivation, {#f i 30 % % 8834 u8 2% . %2 BT H &9 f ) ENABLE % %

DISABLE,
il -
/x WfL CAN ik 2 x /
CAN Fi CAN_Fi

CAN_FilterInitStructure. CAN_FilterNumber = 2;
CAN_FilterInitStructure. CAN_FilterMode = CAN_FilterMode IdMask;
CAN_FilterInitStructure. CAN_FilterScale = CAN FilterScale One32bit;
CAN_FilterInitStructure. CAN_FilterIdHigh= 0xOFOF;
CAN_FilterInitStructure. CAN_FilterIdLow = OxFOFO;
CAN_FilterInitStructure. CAN_FilterMaskIdHigh = OXFFO0;

CAN_Fil i ucture. CAN_Fi = 0X00FF;
CAN_FilterInitStructure. CAN_FilterFIFO = CAN_FilterFIFOO;
CAN_Fil i CAN_Fil n = ENABLE ;

CAN_FilterInit(&CAN_InitStructure);
(3) R¥ CAN_Transmit( L 5. 16. 14)
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#5.16.14 & ¥ CAN_Transmit $2 85

WH# £ 5
RHE CAN_Transmit
R u8 CAN_Transmit(CanTxMsg » TxMessage)

ek FFhfeh— KR
BABK TxMessage: $ B R W B4 WM 6 AW EF CAN id CAN DLC Al CAN data

wHBN x

BRI 7 A B4 R A % M L CAN NO_ VB

Sl % ]
EHAEK | X

B YHR : CanTxMsg, & X T XA stm32{10x_can. h,

typedef struct
{

u32 Stdld;

u32 Extld;

8 IDE;

48 RTR;

u8 DLC;

u8 Data[8];
} CanTxMsg;

© Stdld, AR EFRHER LT, B HBEE Y 0~0x7FF,

@ Extld, R EES RATRALF . & 89 IEE Y 0~0x3FFFF,

© IDE, J Xk B2 1 BAR AR KR, Wk 5.16. 15,

@ RTR, fil A 8050 15 4 36305 8 A0 T2 280, 77 LA 82 6 S 384 o ot 4 A0, L5 5. 16. 16,

#5.16.15 $SMIDEEY #*5.16.16 B RTREYX
IDE £ "o RTR £% I
| CAN.ID_STD AR RR CAN_RTR_DATA ‘ B
CAN_ID_EXT YRR R CAN_RTR_REMOTE [ R

© DLC, Bk B 5 #5164 1 8 AOMIK HE . & 9BV FBLR2 0~0x8,
© Data[8]. & T {6 %8 3t 8 M4, B
.

/% A CAN B K% A KE </

CanTxMsg TxMessage;

TxMessage. StdId = 0x1F;

TxMessage. ExtId = 0x00;

30 ¢
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TxMessage. IDE = CAN_ID_STD;
TxMessage. RTR = CAN_RTR_DATA;
TxMessage. DLC = 2;

TxMessage. Data[ 0] = OxAA;
TxMessage. Datal 1] = 0x55;
CAN_Transmit(&TxMessage) ;

(4) B®¥ CAN_TransmitStatus( L3 5. 16. 17)
#5.16.17 & # CAN_TransmitStatus i B

kD N ft 5
LS4 CAN_TransmitStatus

B u8 CAN_TransmitStatus(u8 TransmitMailbox)
Ihtd® A AR RS
WABY TransmitMailbox. fif 5 & # 4 #6415 5%

WihEY x
A& 19 i CANTXOK CAN: #8445 85 s CANTXPENDING ; i 8 £ 4 7 ; CANTXFAILED.: 3§ 215 8 %
RN | WA T CAN Transmit A% 80K ]
WHMRE | K

i«

/> AEH) CON B RZRE x/

CanTxltsg TxMessage;

switch(CAN i CAN_Transmi t(&TxMs ))
{

case CANTXOK; {--) break;

)

(5) B¥ CAN_Receive( L 5. 16. 18)
% 5.16.18 B M CAN_Receive B

i H £ £ 5
WECE CAN_Receive 1
UG void CAN_Receive(u8 FIFONumber. CanRxMsg » RxMessage) I

L3S B e

WABY FIFO number: $£W FIFO

WmiliEH RxMessage - fff 6 S & i 6 2 % CAN
& R x

Xl
R | £

AN DLC,CAN data
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&&mi&cankstg.%;L?t# stm32f10x_can. h,

typedef struct
i
u32 StdId;
u32 ExtId;
uB IDE;
u8 RTR;
u8 DLC;
uB Data[8];
u8 FMI;
} CanRxMsg;
© Stdld, FRARFEARHERR AT . BRI 0~0x7FF.
@ Extld, H¥RFT RAFAK . &8 BREWE Y 0~0x3FFFF,
@ IDE, F 7 AR RAF 926, W% 5.16. 19,
@ RTR, AR A0 B A B, T 1Lk $O95 Wisk # 2 F b, W3 5. 16. 20,

#5.16.19 S IDEEX £5.16.20 SHRIREN
[ RTREK | @ # IDE 82 S
CAN_RTR_DATA BUR CAN_ID_STD BRI B AR LRF
CAN_RTR_REMOTE i CAN_ID_EXT l R RAR T

© DLC, FRRATFHE MM B MWK E ., BHEREEER 0~0x8,
© Data[ 8], 03 1 O8O & BT B B 0~0xFF,
@ FMI, 858 i B B3l ot (93 dE 23 51 X 2o B A7 0 TR A b . XS BB
R 0~0xFF,
Bl
i CAN 4 119 8 % CANFIFOO » /
CanRxMsg RxMessage;
CAN_Receive(CANFIFOO, &RxMessage):
(6) BR¥ CAN_MessagePending( .3 5. 16. 21)
#®5.16.21 #Y CAN_MessagePending it B}

wHs | " 9 ECC | ]
R ] CAN_MessagePending LS ¢ x
PR ETE [ u8 CAN_MessagePending(u8 FIFONumber) B o NbMessage % £ & i {7 & 8 it
g | EmE SRR AL
GABH | FIFO number, ¢ FIFO wHmRs | X
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i

/o FEH FIFOO REAMEHE »/
u8 MessagePending = 0;
MessagePending = CAN_MessagePending(CANFIFO0) ;

(7) B CAN_Delnit( L 5. 16. 22)
#5.16.22 &% CAN_Delnit i 8

i ® 5 WH# [}
W84 | CAN Delnit BN *
UL void CAN_Delnit(void) I %
BN N L Y
BABH x LS RCC_APBIPeriphResctCmd( )
i :

CAN_DeInit();/» ik CANJEM x/
(8) BB CAN_StructInit( R 5. 16. 23)
#5.16.23 & CAN_Structlnit i B3

WHE K
L | CAN Structlnit -
T [ void CAN Structlaitt ¢ \ 1 TypeDef + CAN InitStruct)
A & CAN_InitStruct o iy ff 1 5 BHEBATHA
WABK CAN_InitStruct: # i F 9 4L 45 # CAN_Init TypeDef #3554, S8 % 5. 16. 24
A 8 T4 Hy R TR A M
LEES S %
& %
EXTRE -
W * 7
#5.16.24  CAN_InitStruct £tk 5t B BA 1
B LN &R LN
CAN_TTCM DISABLE CAN_Mode CAN_Mode_Normal
CAN_ABOM DISABLE CAN SJW CAN_SIW_Itq
CAN_AWUM S CAN_BSI CAN_BSI_t1q
CAN_BS2 CAN_BS2_31q
CAN_RFLM CAN_Prescaler |
| can_TxFp )
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il

/% Wffe—4 CAN R B GMIA  /
CAN_InitTypeDef CAN_InitStructure;
CAN_StructInit(&CAN_InitStructure);

5.16.7 FRBEM

© i@ BB AEE APB] B T AR, CAN S55080CR 01 8 7 414 0 U8 B R W 69 3
T, BF APB] B TAESRRE R AR 36 MHz W80T, Sl & & — 5% H i I 45 R 6
WAHERAG

@ BR T ASCHEEIH CAN MR BB 25 HAS Bt i & CAN S E T fl, il
EEBEERSUEHRETERY.

@ SR AP A S TR ) STM32 B4 28 W T B CANT 30l 28 640 0~ 13 8 b vk 28, T
CANZ #HI BRI 14~27 Sid ik 28 .

@ FERAR UV /TR SRR L AT 29 {0 A G R CAN 3B R Wik XM R B K
HED T 5 R A5 A7 2% 8 32 (LA BRI AT FHBY 3 KL B9 25 B 4E T, R A AP 77 SR MEE 3 (LAY T
2 i LA 38 TDE RTR S0, T 8 AR A2 0 B R0 0,

5.16.8 SCIHER

HESIFBCR AT TR R RFZ 58 T F7 307 0k BT A S R4 HE R UG (S 7 7E)
e F Crrl + F5 #4065 505 2, RIG# F F5 26217, Jom AT LR B 2 8 14k (40 i
AREATENH T A58

The CAN has send data, 0x0, 0x12, 0x34, 0x56, 0x78, Oxab, Oxcd, Oxef

The CAN has receive data; 0x0, 0x12, 0x34, 0x56, 0x78, Oxab, Oxcd, Oxef

WA ) CAN $ OB SCOR T F 5% R L B AR SR R R DN B
5.16.9 I\ &

A B EH A STM32 B 300 CAN Bt 3000 50 3 6 P78 . 36 RSN 47 T
LRWIWIET CAN WIFE FSER . CAN WOER ER 3 R R MBS 5%, [
AR AL T UM R (A 0 BAK 1 S R TR ST MR, [ B i
EHAYE I STM32 1y CAN $ ) 3804 1 J7 05 2 55 BETHAF 9 — #5347 ) CAN JA22 Hhil.
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6.1 SHMIE 1:IAR EWARM (VT f2E1T

¥ 17T LA Keil MDK 34T STM32 (7 FF & 250, B W LUl A TAR 22 6 EWARM
S WIF R ABEFF R STM32 B HRRF .

EWARM [ 2% J& Embedded Workbench for ARM, & TAR A @ % 1% ARM %51 4b 58
WA BTN —FWA C/CH -+ IR I 88 10 4 LI & 3 85 (IDE) | S0 W4 R4 A
IR F R BE A BB A RO S BB T R R R R G . M T ARM JF &, ML F
Keil MDK i, JAR EWARM 45X 47 3 Ty AT i 2. F 56 1, 46 Keil 227 3 ARM 2
Al Z B IAR EWARM —H#82)7 K ARM JF & TR F P g i 4 R IT 3088 . (A0
HF Keil MDK S, EWARM B it i) & T3 52, FE TAR 36 A IR AR 3 4 1 00 5710 8 A
B BRI TR A A B A M . AR AR R — B B BT SR R R A
TAR EWARM $ BT % 5085 b 57— 4 STM32 TR # .

TG T I A AE F T B B I A 9 TAR Embedded Workbench for ARM 5. 50,
HWEHE 4 5F STM32 B9 B stm32(10x_fw_archive. rar, 4 Keil MDK # STM32 T # 3k
SLBBEAAL 2RE LRI T R,

@© Fig A3, fr45 4 TAR stm32 project, JE7E M SCHJ6 RS 5 303, 43 3 47
# 2} boot, library ,user ,app.interrupt, W& 6. 1. 1 7=,

@ FIE stm32{10x_fw_archive. rar J& , 1§ 5| 9 3C £ ¢ B He B 7 “\ stm32110x_fw_ar-
chive\ Archive”, 85| um0427. rar 314 FM IR 3 5] um0427 S0,

) % B2 “\ um0427 \ FWLib \ project \ EWARMv5” 4% ¥ & f# cortexm3 _macro. s.
stm32f10x_vector. s} 11 9 3C 4 41 BIWIA %7 £ 69 “\IAR stm32 project\boot” ¥ {43t .

b) 7E“\um0427\FWLib\project” i # ¥ S stm32f10x_it. h,stm32f10x_it. ¢, 3 ¥ JL 4L
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6.1.1 E37 IAR stm32 project B

#%1“\IAR stm32 project\interrupt” 3 {4 &t ,

© #“\um0427\FWLib\library” s f] inc 304 J& fl src S % 5 %1 #“\IAR stm32 pro-
ject\library” S i e .

d) ££“\um0427\FWLib\ project” f1 4% F| X {4 stm32f10x_conf. h, Jf ¥ 3 & i B “\ IAR
stm32 project\user” {43,

e) B A% FH main. ¢ A “\IAR stm32 project\user” 3% o1,

D B J5H“\um0427\FWLib\ project” ] stm32f10x_{lash. icf.stm32f10x_ram. icf {4
AL F1“\IAR stm32 project” H# F.

PATSELL L #R4E TS BLZAB BT H R G5 -
“\IAR stm32 project\boot” H 5§ : cortexm3_macro. s,stm32f10x_vector. s 3C {4,
“\IAR stm32 project\interrupt” H & stm32f10x_it. h.stm32f10x_it. ¢ 34,
“\IAR stm32 project\user” Hl i :main. c.stm32f10x_conf. h ({4,
“\IAR stm32 project\library” B 3 :inc,src 3% .
“\IAR stm32 project\” H 5 : stm32{10x_flash. icf.stm32f10x_ram. icf .

@ #79F 1AR Embedded Workbench, 3% # Project—Create New Project—>ARM 3¢ #. 55
J& i th TREORAT 45 S 35 P B2 9 TAR stm32 project 43, T8 4 B stm32 pro-
ject, St 7E EWARM # 4 5 f Hify Save SR L# . 528UF 1AR stm32 project 3¢
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ST  HOKIRAN 4 4 Group, 451654 29 boot  library interrupt, user, 1P 6. 1. 4 F/R .

)% 1AR Embedded Workbench IDE

Files
=] ﬂ
Ciboot
linternupt
= Clibrary
Cluser

M6.1.4 M Group

® A it & 4 Group, ## Add—>Add File LA TAR stm32 project {43 F .

a) boot {8 4 cortexm3_macro. s fl stm32f10x_vector. s 3¢ 4 % il 8] EWARM
4 boot 1,

b) interrupt SO JC B P stm32f10x_it. ¢ ¥ANE] EWARM 8 interrupt 1,

©) library\sre ICF3 69 B4 X #RANE] EWARM # library 1,

d) user I ICAF main. ¢ FINBE EWARM ) user .,

SERUJG EWARM B |8 Workspace B 1 6. 1. 5 Fiii.

© #T k2 EWARM #1910 B #85 , 3X th 248/ IAR EWARM FF % 5 1 52 5 Ze )
AT FH & — ik, 47 & Workspace #1#) stm32 project — Debug, #%# Options 2 it il
B6.1.6 FRsO., Rk FigE.

@) Y% General Option #1# Target %3+, %4 Device—ST STM32F10xxB (4
STM32 Z A RIT ) I 6. 1.7 BTom

b) YI#§e% C/C++ Compiler RE Preprocesser ¥E W+ , WP 6. 1. 8 /7% » £ Additional
include directories: (one per line) i A Sk 3O 60 & B6 42 10 F Ffoms «

$ PROJ DIR$ \boot

$ PROJ_DIR § \library\inc

$ PROJ_DIR $ \ interrupt

$ PROJ_DIR$ \user
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¢) YI# %= Linker F 1 Config )ilm‘ﬁ,ﬁi
th Overrider default, 3f: 76 T Tl ) 8 #2 HE *F 3%
# IAR stm32 project X £ T # stm32f10x_
flash, icf A< 3CfF, 4N 6. 1.9 BoR .

d) Y)#t % Debugger R Setup HF
1€ Driver F 1 51 #AE th & £ ] - Link/] -
Trace, 3% Run to, #£ Run to XAHEFHA
mainCERIA I main) , 40P 6. 1. 10 FiR .

o) #iifi OK, 52 i 4~ IAR EWARM #
RO, i Bl Save ALl HL 3 HARTE
S SRR R AR TR A . SRR
B54% J“TAR stm32 project\” {364 4 stm32
project, Jf ML ifi OK A {77, ML IAR
stm32 project WAEH WA 6. 1. 11 ffR .

@ #£ main. ¢ 3 RAA BT B
LA«

int main(void)

¢

return 0;

T F7 #4749 %, T LA B 4 PR AR AR 58
A, G 6. 1,12 FR .

® FEMHSER T IAR EWARM ) —458
I STM32 T.RMET .

EE:

@ IAR stm32 project X 4 % ¥ # app X
A E AR B, KRB AR KRR
ATHERPHAAIMRBELE, FEAAR
TN BTGB MR A LA ke BAEIRZ) i
AL HE T, RTFFR,

o—— STM32 MMM 6,

Debug

Files
 stm32 project - Debug *

&1 Ciboot

@ &2 ~ortexm3_macro.s

[) stm32110x_vector.c

& (interrupt

) stm32110x_ite

& Calibrary
fm1 [ stm32f1 0x_ade.c
) stm3210x_bkp.c
| ) stm32f10x_can.c
stm32f10x_crc.c
stm3210x_dacc
f-@ ) stm32f1 0x_dbgmeu.c
[ stm32f10x_dma.c
) stm32f1 0x_extic
) stm32f10x_flash.c
[ stm32110x_fsme.c
@ [ stm32f10x_gpio.c
stm32f10x_i2c.c
stm32f1 0x_iwdg.c
) stm32f10x_lib.c
stm32f1 Ox_nvic.c
Stm32f1 0x_pwr.c
[B) stm3210x_rece
) stm3210x_rtc.c
stm32f10x_sdio.c
stm32f10x_spi.c
@ [ stm32f10x_systick.c
8 ) stm32f10x_tim.c
stm32f10x_usart.c
stm32f1 0x_wwdg.c
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Assembler
Output Converter
Custom Buid

(Options for node "Stm32Gpio”

I Ignore standard include drectories [STOOLKIT_DIRS\INC\.

Addtional inchude drectores ine)

[$PROJ_DIRS boot =l
SPRO_DIRS Vbrary e

[SPROJ_DIRS \ntemupt

sPROJ_DIRS wser ¥
Prenclude fle:

x

Defined svmbols: fone per ine)

B6.1.8 FBMAXHAIHRE
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Factory Settings
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I Overide defaut
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_m |

Confpaaton e syrbol defrtions: ne pe ine)

B6.1.9 EEMAXH
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@ EWARM ¢ k4 B Q¥ . £ 23245 THEM A L4, F ik stm32{10x_flash. icf,
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STM32 #5 1 & SRAM it 4742 445 o




b IR TR L P e

. n

Options for node *5tm32Gpio”™

x|
|
|
Category: Factory Setiings || |
[General Optons.
CfC++ Compier
Assembler
Output Converter | Se | Download | Images | Exra Options | Plugins |
Custom Buid
Build Actions. Driver ¥ Runto
Lnker [FraTce [ran
‘Smulator 1~ Setup macros Ty
Angel ™ Use macro fie(s)
GOB Server 1
ol B
IHink/)Trace: |
e L B o)
Macraigor + Device descrption fle |
Rot Ll
M6.1.10 EBELHRH
) | e = <+ (@ [Seod i swizpoet “
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6.2 #MIE 2:STM32 BIGTEPRY

XEFTTRPIU ik STM32 1% I &2 (B 20K Ak ARM 285 69 B2 4 1 20 i3 A
PR T IFRFREA WA ZIE AR R — A b X WHEA AN R TR

AR R D 1 8 CRbTE AR ) 6032 4T 406 5B AR A 00 e A e Bk R R B —— 7 e ey —
AR A IR 57 R 4R LB BRI A N R R B B SN R A B A BB A R . SRR
B RE RO B 00 AR 0 A0 KA B 3% 4 AL P WA 430 BRI R R N I B, 2E
— LG I 8 {8 #L. 350 51, AVR PIC % 8 1L, 3 (1 St L 46 — ANid bt R4, (0
FCrb g KRS R A2 P 6 BIAE S B LU B Bl R R I S 7 S AROR T T B R A
B HLAE T IE® TAEEPRE) . Hin 51 87 HLA ISR 6 12 MHz @ 4R 4E 2 i 40 8, U
SMBLAN T/O 11 R B 2% A 00 2 A B0 BN o 0 L 420 R (B 1, G M I ol
SEHCBRAEE e AR, T STM32 G ] 25 B0 e ol At 0 2 77 A2 58 9 , L b 40 A 5 o 43 )
SIBAL B I o0 SRR AT [ S 09 56 R A WO PR AR BT STMS2 Sl 28 6O B k. 1 6. 2.1
R STM32 A il 3% (s, % 6. 2.1 218 6. 2.1 sP & AH5S BT R (0 645
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#6.2.1 H621KESRY

L LSS (2 B X
© | AW LSO kil © | AHBu#&
© | AWEARGBSESZ s ki | @ | APBLARER
® S-SR 4R 3% (HSE, 3~25 MH2) (] APB2 A TE R
@ P i 4 5 28 (H1S.8 MH2) ® APB2 SR B2
® PLL 1 A2 FE £ [ ADC BB H17 8
© | RICHMHEHG e [acsn
@ m ® PLL2 FHUHH R
® PLLI {14 77 28 @ PLLZ ﬁm;ski
® RGN B @ PLL B WL 453 77 28
[ USB 495 % 47 % @ MR 1R
| o |nmpmwes ® |rcas
® APBI S} £ 88

TENPURARIT A 2 00, BB OIA“ T T MMM 437, B ASE 8 MHz iR
el STM32 fy it S 4 A U8 X 4 2 5 UL o9 — A0 ) W 3X > 8 MHz SR B R 7, i1
“53 VAR B AR A AN RR AR O PRI A/ B4 GPIO, EREMTIAB NS 1 &
[ oh <7 A

Q=00+ >@~0-0+8.

o 2% B B 22 Al F AR AT -

® 3 F@. BRI HH 3~25 MHz(Hi CE %N 8 MHDMA 5

® X TO, it PLL 3% # Al Se ik # /54 PLL 432 6 50 A B b (BB #8408 G 4R 5

® Xt T @, 5 BAMB IR 60 4 B B 1 40950

® X T@, #k#% PLL AT 5AY i #h I (IR B3 48 2033 SM U5 (9 Ah S8 B AR AT ) 5

® % F®, % # PLL T8 (B 9 15405

® M TO, e R IR (B R4 1 PLL A58 5T4 ) a9 B 4h) 5

® X FO. %% AHB BASM K (BE 1 54505

® X TOQ.AHE % AHB 82,

ABH—D LRGN R GPIO SMER T APB2 4, B} GPIO & 46 3k I T APB2
S FIREAER 6.2, 1 17T L 34K GPIO SR BB SR 813 2 -

@>0~0~0+®—+-@-D—-G—®.

® XTQ, HAEREIIH 3~25 MH2(RTXEMIZH 8 MHBA ;5




T LTI R habilronsy L FEIES

o X FO,ifid PLL # £ 01 BBk # /5 4 PLL 43 A A B 4 (BRI E £ 403 R ) 5
© XFF@, % BIHRR A SFRBIZ 1AM
® X F@,pk# PLL G555 0 i b U (B B8 4 20 10 M40 9 S0 38 R iR i 00D
o X F®.i%E PLL 8 (B 9 1550 5
® 3 F@, gk R G B IR (BOREFF L3 PLL 551574 H i 40
® X FD, R H AHB BAM BB 1 54505
® i FO. i H APB2 SR SBURIZ 1 4450
® Xt T, M85k APB2 B4,
IR H— T GPIO B4 B9 A K 3 B B BUR (8RB 1E ERE AT EED
o QAT HIRIRMA N 8 MHz, h @—@ %1 PLL f i 8h I5 K 283 42 555 (9 50 88 S IR B
GO BT SBOCR 1 55 BRI B S5 78 1 PLL gRT 0384 -8 MHz/1=8 MHz,
o H® . @% PLL fE48H 9, FLA§ PLL A7 55 60 i Shi H 688 0 RGERT b, W8 1 &R
Hint4hdy 8 MHzX9=72 Mz,
® I E| ik AHB BI5HEE , @ RAT e it AHB B 590088 2 J5 SR 0 72 MHz,
o nf 4 Ek APB2 M4 5048, i ©@ M2t APB2 B4 885 SR 45% 72 MHz,
o i HHEIK APB2 SRR,
il STM32 9 APB2 S285M, BT Al 8 B ik B) (9 e KSR N 72 MHz OF %5 SMR BE IE
WIBITAE 72 MHz T) o REELA L7 ¥ 58 % 7T LU0 3 th APB1 SR SMR B 40 \RTC 41 skt o,
WRILF ISR SR A Bk B T R AARR T 9 £ B 4 AT AR R B AR R SR L

void RCC_Configuration(void)
{

ErrorStatus HSEStartUpStatus; b8}
RCC_DeInit(); 2)
RCC_HSEConf ig(RCC_HSE_ON) ; EX
=RCC_ tUp()s 4
if (HSEStartUpStatus == SUCCESS) 5
{
RCC_HCLKConf ig(RCC_SYSCLK Div1) ; 6)
RCC_PCLK2Config(RCC_HCLK Divl) ; )
RCC_BCLK1Conf ig(RCC_HCLK Div2); 8)
FLASH_SetLatency(FLASH Latency_2); 9)
FLASH_| d(FLASH_ _Enable) ; 10)
RCC_PLLConf ig(RCC_PLLSource_HSE_Divl, RCC_PLLMul_9); 11
RCC_PLLCRd(ENABLE) ; 12)
while(RCC_GetFlagStatus(RCC_FLAG_PLLRDY) == RESET) ; 13)
RCC_SYSCLKConf ig(RCC_SYSCLKSource_PLLCLK) ; 14)

while(RCC_GetSYSCLKSource() != 0x08) ; 15)
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® ST [ 4 {2 i) 7 o 0 7E R RN 78 B 4 4% b A7 AR o0 B 9 ML D 55 B b (LR AT ST
1)+ BDE B A7 1 R, A1 T A R R4 A B4 R K BOHIW L IR R R BT & B L

® LUK EH B 6. 2.1 X 5 tH & A SRR RL KB 44 - Ho et PLLCLK %% PLL 8i#H
843 H1 0 B, SYSCLK #R% R G i 4, HCLK 7% AHB 848 i M 48, PCLK1 %75
APBI SR #0048 , PCLK2 |7 APB2 $4 fud b,

® 9) 10 BRI 1E R E STM32 N8 Flash (9% 75 . AT 4 58 . STM32
KM FE AT Flash AT LAAF R A0S 454 it CPU £ BUE 17, STM32 i CPU A S
T 72 MHz, {H Flash k3K B3 4 & i) 8 & , B I E7E CPU #£ 3 Flash f91d #2
R AT SRR (B A R8T OF R & 45 CPU JASD , B4 CPU # R,
FRERARSHRAPIBRE, TN .Y CPUHEN 0~24 MHz I, ARG EIHAS
FEFEI L B0 B B B0 0524 CPU SR N 24~48 MHz I, JA | DS 4
CPU $i %} 48~72 MHz i . #fi A 2 %75 .

F UL 3 SR 2T TR B AT X B F LU B X BB AT S,

1) & X — ErrorStatus 2% §45  HSEStartUpStatus,

2) ¥R B R R EBNRE .

3) /i HSE fidk.

4) %1% HSE MR R85 , I H R IR 45 AR A7 £ HSEStartUpStatus 25t i1,

5) H¥ HSE @ik B & R MR AR (BRI T HEA if W8,

6) B HCLK B 4% SYSCLK RN #1005 1 4M5 .

7) B E PLCK2 B0 SYSCLK £ 1 4148

8) B PLCK1 B SYSCLK ) 2 4348 .

9) B PLL $i ARG HSE 822t 1 4}, 363847 9 59,

10) {#ifi PLL 4.

1D %fF PLL 4 th s .

12) %4 PLL §i % SYSCLK,

13) %f§ SYSCLK K&,

Hr L RAEG X e R O B BB S 6. 2. 1 AR ST HUE R YE & B b R A PR R
THE:.Q~0-0—-0+-0-0-0—0.

T E R B BT ek e B O S 3 R AR I 6.2, 1 R £ 804 i R B R R
BRI AWE? W9 XA A AR5 B AT LA 9 AR o IR0 0 B
A T7 2 MR AN F R A0 RS R A0 AT % 2 4 vl AL 2 4R o U AT T
HALHLIF X s S B KE 0 B T FF L BEAT FEANAK S Sk ooe e BT 2l 32 K A L
JFo (B TR R 00 A R LU LR 51 B ALEG T R & R, TF % AR 4 G 30




L LA }?‘@%B% T LA IR
e A TEoReS

SE 3% 60 ST AR AF S RO B A L e AU B B BTG SR & AMRL K P AT T
ST T A W oo S3OR AT B8 A 05 ) M BL S AR S AL R — R SR U SR 7 U
B, TR STM32 I S04 R0 I 50 1 5 2 9 T4 7.

6.3 HMIIE 3: 84T STM32 BIERE

BEOE AR STM32 R H 24 R 2 T - B e MR EEFLQ, 2
ERE T AE STM32 JF & 8 P 5T i K 0 BT A IR 2 45 70 88 SR AR R 0. B ERF FF R 3IA
SRR B R TT EABE T 52 A 5 B2 20 TUAR B I J2 5 47 88 BR AR o R B0 41 3K M 0 2 T 3
R R T 9 JF & b X ST e th X bt~ FF R E.

R FHFZM 51, AVR XA )5 HLE B STM32 F R IR AR B, Hd —
AIEN Rt PR TR R PR AR AR 2R R YR B T 3 S R K STMB2 7 R 43t
WEE, BARE - EWHBEMAER? YRAR,FEARGTURAREHF LT,
AATIRAES A7 2% . {3 STMS2 GiHe il 88 19 47 /7 25 HUBUTT R R 4 WL B9 8 2 26 4 L TT LI b 00
A CAMEEEE AR L DR WREAH S B ], 3 B3 FRFR S0P T
SR UL AL 22 MBI 3G . X T2 O TR 2 R 0 AT o B 4 TR L B 6 Y R AR MG AT
STM32 #% 8 I R AR TE G 0 He 48 A 19 46 i i — 40 80 69 ) F 3 STM32 9 i o M — 4~
2 4 1y FUAT <

1. GPIOA ¥¥S{LEERMEVEI4T
LA ) GPIO B 45 (9 %0 56 1 o8 8505 ), 0 B2 7 3 2 6. 3. 1 7 .

EF#LH6.3.1

GPIO_InitTypeDef GPIO_InitStructure; n
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 4; 2)
GPIO_InitStructure. GPIO_Speed = GPIO Speed 50MHz; 3)
GPIO_InitStructure.GPIO_Mode = GPIO_Mode Out PP; 4
GPIO_Init(GPIOA , &GPIO_InitStructure); 5)

XA STM32 B IFIF & 48 % FI I i) GPIO 91 44 4L 8 FF B, HoIh BB B4 GPIOA. 4
IR e S R SRR B SR 0 50 Mz, F I & —4M.
O WSRRFA 1D, i%if 4 BAE X T ~4 GPIO_InitTypeDef 2$8 i 254t , 4 % GPIO_
InitStructure, AT # GPIO_Init TypeDef i JREIL F stm32f10x_gpio. h {4, FAIN F
typedef struct
¢
ul6 GPIO_Pin;
GPIOSpeed_TypeDef GPIO_Speed;
GPIOMode_TypeDef GPIO_Mode;
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}GPIO_InitTypeDef;
A4 GPIO_InitTypeDef f— 854 2 B[R] XL F , FED B 52 X — 5K, IR G54 1
# 3 MBS 4 $1JE ul6 2% & GPIO_Pin, GPIOSpeed_ TypeDef % % ff§ GPIO_Speed #l
GPIOMode_TypeDef 26 B #§ GPIO_Mode, #Z£## GP1OSpeed _TypeDef fl GPIOMode_
TypeDef 26%), 76 stm32f10x_gpio. h X4 4 4R A% GPIOSpeed_TypeDef # % X

typedef enun
{

GPTO_Speed_10MHz =1,
GPIO_Speed_2MHz,
GPIO_Speed_50MHz

}GPIOSpeed_TypeDef ;

T 5 GPIOSpeed_TypeDef (2 AR L5, H I e R X — M HBEXR R AR, %8
fit AT %R GPIO_Speed_10MHz,GPIO_Speed_2MHz #l GPIO_Speed_50MHz 3 A& X, #th
GPIO_Speed_10MHz B £858 S0 1,3 % A% 5138 GPIO_Speed_2MHz MK % ¥ 45 1% 22 8 T
2,ifii GPIO_Speed_50MHz ¥y 3. [Al#¥ 48] £ stm32f10x_gpio. h 3¢ {4 £ F %t GPIOMode
TypeDef 5 X :

typedef enun

{

.GPIO_Mode_AIN =0x0,
GPIO_Mode IN_FLOATING = 0x04,
GPIO_Mode_IPD = 0x28,
GPIO_Mode_IPU = 0x48,

GPIO Mode Out _OD = 0x14,
GPIO_Mode_Out_PP = 0x10,
GPIO0_Mode_AF_OD = 0xIC,
GPIO_Mode_AF_PP = 0x18

}GPIOMode_TypeDef ;

X FIRER — A HE AR R T R A A GPIO_Mode_AIN.GPIO_Mode_AF_OD %,
17 4 0 AT A B 07 15X KR GPTO 045 i T AR,

FERBEFWA 6.3 1 M E A 1D T LU A MG R T XA G5 R T
GPIO_InitStructure, 3f FL % &5 54 3 MR L 4 %1% GPIO_Pin, GPIO_Speed 1 GPIO_
Mode, 3f H GPIO_Pin 7% GPIO & #3| . GPIO_Speed %% GPIO # % # %, GPIO_Mode
#7m GPIO B4 THEHIR,

@ T R4 2), WA — AR, GPIO_Pin_a 8% GPIO_InitStructure 45
HPR @B 5 GPIO_Pin, T LLZE stm32f10x_gpio. h St 4R Bt GPIO_Pin_4 a5 5 X ;

# define GPIO_Pin_4 ((u16)0x0010)

R 384 2) B9 FURAE 0x0010 BREY GPIO_InitStructure 45 Hy o i) 1 5 GPIO_Pin,




@ 4 3) A 2) ML # GPIO_Speed_50MHz B# GPIO_InitStructure 45 M {k t
5 GPIO_Speed.

@ iE4) O IRANE AT 2) 42032 GPIO_Mode_Out_PP &% GPIO_InitStructure 454§
e R 54 GPIO_Mode, i 7 X2 &1 GPIO_Mode_Out_PP #{fi} 0x10,

© /) 5) A~ S EOM AL BU VAT GPIO Init 30, JF R EE A MR8 2 S8 4500
GPIOA #1 8.GPIO_InitStructure, $ tft 8 GPIO_InitStructure #7745 # K % # GPIO_Init-
Structure f3ght . M GPIOA RIZE stm32{10x_map. h U 3R B4 52 X «

4 ifdef GPIOA
# define GPIOA ((GPIO_TypeDef * ) GPIOA_BASE)
# endif

S 3 ATRER R A PRGBSI T E X T & _GPIOA, i 7 stm32f10x_conf. h
1% It _GPIOA MRE XK

#define _GPIOA

XK G 1% A S RS b LAY GPIOA £ 388 ¥  ((GPIO_TypeDef x ) GPIOA_
BASE). M4 C i & i i 7T LUKt ((GPIO_TypeDef ) GPIOA_BASE) # D1 -
4 GPIOA_BASE 58 26 B05% 5 4 # 15 GPIO_TypeDef 2% 25y A8 69561, 0t I 7%
R GPIOA_BASE )& KK TE stm32{10x_map. h SCfF 8 F] .

# define GPIOA_BASE (APBZPERTPH_BASE + 0x0800)
.

# define APB2PERIPH_BASE (PERIPH_BASE + 0x10000)
HA

# define PERIPH_BASE ((u32)0x40000000)

AR ., GPIOA_BASE %75 —/- itk 56 LA L= 3 4% B FF o] A8 5
GPIOA_BASE=0x40000000-0x10000 4 0x0800

BEAR KB AE T 0x40000000,0x10000 A1 0x0800 X 3 AN MUE KK FT . i & Bl 1% 3 ik o2 44
FHE)T X STM32 B H 36 GPIOA M4 bt . BT 2 0 STM32 S HBEF R T
HAT LA, STM32 9 5 50 1R 45 3 ik &7 0x40000000, ifif APB2 .28 8 % 42 44 # 1k 48 %4 F 5
BEAE b Bt 69 (R B8 & S 0x10000, GPIOA i % M Xf T APB2 & 28 % 45 i@ 14 3t it i & &
#7 0x0800,

HEA) 5) AT — A A4 A GPIO_Init B3, 364 STM32 $35 $1 28 9 GPIOA % % b
HE AN E 45 H K ZE Bt GPIO InitStructure i Hs {5 A o

2. BYABI

A E R % GPIOA %16 b FE o ¥ 1 81 477 » 5 4k 5 %% 75 3 66 BP9 98 43 47, GPIO_Init 6 $UR
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void GPTO_Init(GPIO_TypeDef » GPIOx, GPIO_InitTypeDef » GPIO_InitStruct)

u32 currentmode =0x00, currentpin = 0x00, pinpos =0x00, pos =0x00;
u32 tmpreg = 0x00, pinmask = 0x00;
/x RESBRTER «/
assert_param(IS_GPIO_ALL_PERIPH(GPIOX));
assert_param(IS_GPIO MODE(GPIO_InitStruct ~ >>GPIO_Mode)) ;
assert_param(IS_GPIO_PIN(GPIO_InitStruct - ~>GPIO_Pin));
/% 8 TAEMAH S currentnode B * /
currentmode = ((u32)GPIO_InitStruct - >>GPIO_Mode) & ((u32)0x0F);
/o GRS EMEE R A RS B RS RREER </
if ((((u32)GPIO_InitStruct - >GPIO_Mode) & ((u32)0x10)) ! =0x00)
¢
assert_param(IS GPIO_SPEED(GPIO_InitStruct - ~>GPI0_Speed));
currentmode | = (u32)GPIO_InitStruct - >>GPIO_Speed;
}
/% BEAK 8 {5 (E) pind ~ pin7) x/
if (((u32)GPIO_InitStruct — >>GPIO_Pin & ((u32)0x00FF)) | = 0x00)
l
/v EEHSARET </
‘tmpreg = GPIOx ~ =>CRL;
for (pinpos =0x00; pinpos <C 0x08; pinpos ++ )
{
[ HBEERBOZHG «/
pos = ((u32)0x01) <« pinpos;
currentpin = (GPIO_InitStruct - >GPIO Pin) & pos;
if (currentpin== pos)
{
/o SR RSIMOREF «/
POs = pinpos <« 2;
pinmask = ((u32)0x0F) <« pos;
tmpreg & = ~ pinnask;
/x BAFHBRET «/
tmpreg | = (currentmode <« pos);
/o EOKECE K b AL/ FHAA % TR BRR Fl BSRR A7 HE «/
if (GPIO_InitStruct - >>GPI0O_Mode == GPIO_Mode IPD)
{
GPIOx - >>BRR = (((u32)0x01) <« pinpos);
'
else
{
if (GPIO_InitStruct - >>GPIO_Mode == GPI0_Mode IPU)
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GPIOx — >>BSRR = (((u32)0x01) << pinpos);

GPIO0x - >>CRL = tmpreg; /x BAMGBMGIHWERT «/

)

/% BEF 8 L3I B (M pin8~pinl5), iR AN 8 {51 BIAL B ULR — B, AT «/
if (GPIO_InitStruct - >>GPIO Pin > Ox0OFF)

{

tmpreg = GPIOX — >>CRH;
for (pinpos = 0x00; pinpos < 0x08; pinpos ++)
{
pos = (((u32)0x01) < (pinpos + 0x08));
currentpin = ((GPIO_InitStruct - >>GPIO_Pin) & pos):
if (currentpin == pos)
{
pos = pinpos <« 2;
pinmask = ((u32)0x0F) <« pos;
tnpreg & = ~pinmask;
tupreg | = (currentmode << pos);
if (GPIO_InitStruct - >>GPIO_Node == GPIO Mode_IPD)
{
GPIOx - >>BRR = (((u32)0x01) < (pinpos + 0x08));
}
if (GPIO_InitStruct - >>GPIO_Mode == GPIO_Mode_IPU)
{
GPIOX - >>BSRR = (((u32)0x01) < (pinpos + 0x08));
b
i
}
GPIOX ~ >CRH = tnpreg;

b

X BT AW B SEK A el SV H R B B GPIO InitStructure fif§ A S8R F LB,
RIEXF GPIO #F 4 B AT Bt~ B i ~F A" #4F , ST GPIO MR BT, 8R4
HI4KZE Bt GPIO _ InitStructure BT {6 A £ 80 B 892 8 3 X B GPIO & % 9 4 77 28, 1
STM32 2% FMX X TF GPIO 45 98 B A 47 88 MR 1A 6. 3. 1 FTR .

6.3.1 H1, 31:30,27:26,23:22,19:18,15:14,11:10.7:6.3: 2, /£ ABL X (MODE
[1:0]=00):00 R AR 01 FIR P2 M AR LALJF HPRA) 10 F% LR/ Fhr
AR 1 FORORE ; FE4 HBE (MODE[1:0]>>00) : 00 675 3 F #8046 R, 01 %R
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30 29 27 26 24
rCNﬁ[l 0]—|;40DE7[140],' CNF6[1:0] IMDDE6[] 0]| CNF5[1:0] ’MODES[I U]| CNF4[1:0] |MODE4[];]|
™wooTW  Tw W W W W W W IW W W W W W W
15 14 13 12 1 10 9 8 71 6 5 4 3 2 1 0

[ WJ[l:U]WODES[lIO][ clezn:n] IMDDEZ[]:U]] CNFI[1:0] IMODEl[l:D]] CNFO[1:0] MODEO[IEI

™oofW W W W w W W W TW W W W W W TW

E6.3.1 GPIOR&RSIF | GPIOXx_CRL
ST SR R, 10 2R SR Th RE HE SRR L 11 R ERIShREFF R th R .
{i£ 29:28.25:24,21:20,17:16.13:12.9:8.,5:4,1:0,MODEy[ 107, % [T x #HE s {
Cy=0~7) B PF 8 53X 2603 AR B AR R A9 1/0 3 0100 FR i AR (HALEHRE) 01 R
AL BRI 10 MHz 510 2R A, SRS 2 MHz; 11 R 8 8, e A
% 50 MHz,
AN 32 i, 500 8 By RO 4 £, MRIAE 8 RSB . BASIMKREFSN
PSSy, 535 % CNF #l MODE, 4 14 2 fi%5 8. 24 MODE (8 % % 0 i , F R 4t 5151
e B h AR R 2 S R, 0RO B R R . T 251 B A b o o B
CNF 2 58 57 J0 g 5 5 | B0 LA W e o 7 o T4 G T 48050 1 B A R IR AR H 25) L s bR
B RIE RN S BT e B, B IF 6. 3. 1 it GPIO_InitStructure fff5 A S8 77 800 MR I T +
® GPIO_Pin_1 R ¥#: % 0x0010, %3 /i & 6. 3. 1 7] & H I Hl F £ # A2 & GPIOx_CRL
#9[19:16]4% 43514 CNF4[1,0],MODE4[1.0],

® GPIO_Speed_50MHz J #3280, fii 2l 0x03, 3 T¥ GPIOx_CRL {3 1§ MODE4
[1:0JE % M 11bCHLAL b B8 =34 .

® GPIO_Mode 7R A4 KR, 42 & i 0x10, I F# GPIOx CRL { % # MODE4[1;
OJALFE %5 00b, H3 k GPIO_Mode Ay A 1 4 5 W 4 77 25 0 AT MK 4 30, T 4% 4 L fy
FERITT B 6. 3. 2 i th RANT B MR T T GPIO 31 B A AR ,

FEILRAERE STM32 (9 8 s J (6 RO W R 2 AR 3800, BAS R R Sh AL 1
PR SR A BT A AE AR B T AT BUSE S S SRS S 7E 4 My R 2 o, R R
TR FHL RS I 6 0 TR B R 2 AR P P A4 A 5 00N S50 8 B 5 0 ) 6% g R 26 4 o LS
BB RCE L R B AR SRS R R R A A R

AL B STM32 () [ 4% o SO0 T2 % FF % A RO 8657 I3 o 7 0 R 28 B 405 35
TG 5 300 T LULE 52 2 TR X0 G 2 27 47 88 00 BB T 5 A 36 2 77 28 () PR B L FLAG A Y OR
PR PR S A SRR T — R G R R R (EEBIA T M W
assert_param) , {EL [N 1 9 th B 2R 0P 80 P 0 42 AR A R B K T AR B B,
Wi’gbuT—&EE#HMRW—’:&J&T#EH‘JNMiﬁﬁi{ﬁﬁlﬂﬁithﬁﬁiﬂﬁﬁﬁjfﬁ%%ﬁ%
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VEA AP 31 1 6RO RSB 1T I 1) BT R i B 09 . 2 9 7E fI AT STMB2 8y [ 4 I o BOHEAT
FRIF PR B R R X s fal B

6.4 HMIIE 4.7E STM32 & 3T Cortex ~ M3 BIRTHRIE

L 358 7 2 A SRR S R T B2 TR IR A SRR T R AR AL R R AT
AL PN A TR (LU T B R O S T ot (AR AR ST R . WY
S1 8 R HLIT BB if sbit S8 AT (758 SON T 36 BLATER M. B85 b 4 K343 19 8 BLC L
W2 M AVR S 00 RS SCRFOLERAE 69, Bt , 00 038 3 B2 T 0 Sl 9 B 44, e

WL EAE I -
Das=~1 « 5); /7 ¥k a (5 S GIg 0
@al=0 « 6); /)R a e iR
@a~=0 « 2); /)RR a 5 2 1R

TERILL L 3 ) C AT AT 1 38 1 — FR AR BLSE 19 J7 o , TR b AT 688 R FT4E ANSI C
KT AR ST C 55 7% 00 IF 30 55 80 SO I B0 5 o L XX R OO RS A M T AR 2 O A Ak
ST R, 51 8 A HLEY Keil pVision2 JF % FREE BT 2 #0 sbit X732 9E ANSI C X6
T PR PR R N TR T R R B T R SR SR R R
R B AL BE V- & (o TT 9 MSP430 # K41 B JERY .

HOW CIBRS 250 0% H B OZ A, Eik 3 AR I# R E 47, waON6.
R A B SR AT R ALERAE (1 << 5), FRIERS LR OS5 AT BUR AR B IR B A 2 B9 5
BUZHEERBAT S B R BARRER S~ B~ FA B, G-k MK T LR
FRELGET 4 KIS F T RL RIS OMIT TR R EERE T L) — AL FMCR M f |
K, XIFARREE,

STMS32 Bt 4 F#) ARM Cortex ~ M2 B3I A T —F 5 51 49 “ 3245 " A (bit band) ,
LB AN L P B S R A X B A7 B K 5 Sh— RSB L 3 4% X B K
WeSHE R o — A HBE S W B H A 2 < Cortex ~ M3 ) I EAE B8 25 17 2 A (A K7, 4 SRR
“SRAM firf <" F0“SMEAZBE AL X 7, i T SRAM X 040 877 6 X 4 B BB AK B9 1 Mb 25l ;
FEATXERL 2 AR 54 K7, 53 51 HSRAM RLHF 5145 1K 7 F0“ 5132 77 6% (025 50 45 (K7, 454
TN 32 Mb., G887 HE AR FIAS B4 " 80 85— 32 5 9 B R 0 (48 3 451X
A 32 D MRARAL L, B 6. 4.1 RR TIXFRER.

P 6. 4. 1t 223 B9 0x40000000 & 7% “Fh B 42 B i 4 X7 89 42 18 Mo Ak, T 45 3 &9
0x42000000 MK 7R Sh B A7 B 445 5 451Xt 47 ok, “Oth bie”  “1th bit” %5 28 7% M Mo 4
0x40000000 HRUFEJF IS 0 B 55 1 %, 473149 0x42000000 %R STM32 PR S AE
AL 54 X7 42 46 L T F T 9 0x42000000 ~ 0x420000010 . 0x42000010 ~ 0x420000020
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WWW. dianzi 16 ——— ST™M32 MMM 6,

0x40000000 0x42000000

0x42000000~0x42000010
Oth bit b0 | bi131]

0x42000010~0x42000020
1th bit bito | bit[131]

0x42000020-0x42000030
2hbit bit0 | bit[1:31]

} 0x42000030-~0x42000040
i bito | bit[1:31]

BH6.41 IHBRHER

AR M Bk 0x42000000 RIK RIS 1 V35 2 AUF s, EREEFANE.
STM32 22— 3K 32 i 5 i 8% , HCAOHE B4R 4R 2 32 AL AY , (B3 P BB A7 B8 25 B R AR 3 3% 32 fir
A7 Rt 3 8 R CF AT 16 i RS2 FEIB0T 2, B 3 9 3R 7 35 16D 2 e BR R /MR IR K
(8 BEXFF. LLEE 6. 4.1 i) 0x42000000~0x420000010 g Bl , 775 25 [l 40 HE 51 1%
BLUNA 6. 4.2 Bim . MBSt ax B4 ] 95 A BHE 0x12345678 , I 52 b5 4 & S PR AR 20) T

I 6.4.3 iR,
0x42000000 bit[7:0] 0x42000000 —— 0x78
0x42000001 f——»1 bit[8:15) 0x42000001 0x56
0x42000002 —J bit[16:23] 0x42000002 0x34
0x42000003 bit[24:31] 0x42000003 0x12
6.4.2 SUTEHXF M 6.4.3 0x12345678 M HK LN

8 1< BE B X FF 07 SRUE T A P ik BT FH R U B AR 7 % ] BB R R 8 L B 1 A
TN o PRI A0 TN R — 7 S AT B AR A6 S B VR B - i
A"k

R LS R AT A2 T B U T AR B M S B R AR . R
IR B IR A5 ) R A 384 1 R BRI S 4 (3 4 X7 0 1 (7 B
TR 5 B2 S0 5145 K7 (03— A2 8] 8 B 0 7 3 A 0L 0 B 0 X
BRALRLE B " B R AL . B “ It~ A>T AR AR T A 5 A BB X R —
AR F S 8 2 LA MO o LA TR 210 SR R RS T 2 4 32 Mb 77l 2
o7 BRI ¢SRS A7 B2 ) R WA R B AL 1 e 0, STMB2 e 14 64 3 36 43 M ik 25 )
IHBA YR RATE

T ek — 6 S4B 1) 3 A0 3R AT STMB2 e 35 F 3 L B9 “ (8" R 52 30— A
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TN A e TR BB . SR &6 AR A STM32 9 GPIOA. 4 51 B i 4 i %5
g5 U HEALE GPIOA. 4 5B — 4w, BI ] s SE B Rk 1R

3t 2 B STMS32 #) FF % F- M a7 LUK 8 , B7E GPIOA. 4 5| B th ¥ s F . U A B H A4
$4k5EEE GPIOA # % 2 /5% GPIOA B ODR FAF MM S ¢ IEA N 1"EIA. XAEH
BT B, B AR AT ODR 2777 856055 4 {76 “ S04 5148 X 7 o 7 %4 B A “ 577 25 (6] ok
ARBUZH BT R ANEE 6. 4.4 BTR

WA KL

B
0x42000000

0x40000000

32 bit
APB2EE B & {1
APB2SR I A AL R
040010000 0x42200000
Pre— 0x0000080 32 bit =0x00010000
0x00000080
e
GPIOA R & #h M Huht
Ptk 0x42210000
e 0x0000000Cx32 bit
0x0000000C
GPIOA-ODR# 77 28 i Gmg#l%gth”
0x4001080C 0x42210180
ODRE(0:7IL L #HODRE0:TIL
Hakik: 0x4001080C Hihit: 0x42210180
0x32 bit

ol
Huhit0x42210180

Hiht0x42210184
I
Hihit0x4221019C

132 bit

7x32 bit

H6.4.4 HIMAKMNL
AT HITE B R AGE 6. 4.4 REBRASEMN,. Eh L& TREHER K T GPIOA
5 ODR £ fir f) “ B 511 4 X ” 69 otk , 7T LA 2] ODR 2777 28 6955 4 {3 B % B 9 5725 (] sy bk
Ty 0x42210190, S5, I STM32 B9FF % F-it b o 5T LU BEIL“ 13 4 5 45 1K 9 <7 25 [6] B %4 1o B
PR EAR .
bit_word_addr =bit_band_base + (byte_offsetX32) + (bit_numberX4)
A, bit_word_addr FR“Si 4 H1 4 X" F Huhit , bit_band_base 7% 5 #1414
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X 4 ik, byte_offset R i £ “ BL4HF IX "o i) F 45 R B 3t 4ik , bit_number W3R “fi " 7€
Ao R A K AT AL

LAAE GPIOA ff) ODR #7788 048 4 (L5 A—4"1" 461, {5 2 B ODR FHEHME 4
e KR A F R A AT R . UK TR E AN
0x42000000 T 45 i B ik et B 6. 4. 4 AT 12 0x0001080C (¥ B A M Ab i sk, R R h
(K25 %4 doht ) o o (8 5 4 0, BUL P S A LR A R B 19 25 1)

bit_word_addr=0x42000000+ (0x0001080C X 32) + (4 X 4) =0x42210190

XBIFHPEEE 6. 4.4 DM R B, Hit, REE MY 0x42210190 B9 %S )

HBARAL B A 1B AT SR R A BF RN .

= include "stn32£10x_lib. h"
/% LED #HETF Pind « /

#define __LED_BIT 4

/x AR ERGERLE «/

# define __PERIPH_BASE 0x40000000

/% APB2 i f G MM b« /

#define __APB2_BASE (__PERIPH_BASE + 0x00010000)
/* GPIO W f MM AL * /

#define __GPIOA_BASE (__APB2_BASE + 0x00000800)
/% GPIO- ODR HAF 28I Mot » /

# define __GPIOA_ODR (__GPIOA_BASE + 0x0000000C)
Jox QA IR KRG R x /

#define __PERIPH_BB_BASE 0x42000000

/x ODR 47 RR3 4 fiLaf NS4 X i T2 Ml s bt /.

#define _GPIOA_BB_ODR LEDBIT  (__PERIPH BB BASE + (__GPIOR_ODR - _ PERIPH_BASE) » 32

+ __LED BIT x 4)
void RCC_Conf iguration(void) ;
void GPIO_Conf iguration(void) ;
int nain(void)
{
RCC_Conf iguration() ;
GPI0_Configuration() ;
* ((vu32 * )(__GPIOA_BB ODR LEDBIT)) =1, I MBBHABAL =/
while(1);
b
void RCC_Conf iguration(void)
{
{/ % A& W3 LBl RCC_Configuration o MU P RE BB AMUTS , MM R A BRFIH M A1 » /)
RCC_APB2PeriphClockCnd(RCC_APB2Periph GPIOA , ENABLE) ;
1
void GPIO_Configuration(void)
¢
GPIO_InitTypeDef GPIO_InitStructure;
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GPIO_InitStructure. GPI0_Pin = GPIO_Pin 4;
GPIO_InitStructure. GPI0_Speed = GPIO_Speed SOMiz;
GPIO_InitStructure. GPIO_Mode = GPTO_Node Out_PP;
GPIO_Init(GPIOA , &GPTO_InitStructure);

6.5 SHMNE 5.4 STM32 BRI E

LT AKX B HRRF IR TS, CIBF RN 74 RS A RESE. mik %
main LT B T BT X R 45— C BUFHEAE M main MEOFRAIAT, 112
2 B O ()RR < B B R HL) LR L R AT T 4R B AT main RBEITR? REB
SR S 0k B 58 A main BB Lt , AWM CIEMERFRIE SR AR
B BRI i) S k68 ey 4 9 88 7 R PRI 11 AT 4 AC bl main oB SO A It 7E BCHE 028 60 A BB A
fEZE ] P R A X NG . MR AR T LA XA L R KRN B A
A KA L FR B B S0, FESCHR K “Bootloader”

T v Ml 96 T 5 T 9 0 0 e i ) R (AR B B8 8 a0 4 R B XU L JR B
B £ P A2 970 3 s ol 88 K 32432 0 FF 4 AAT maain o 3507 o D B (6 A 2 &S 0 3 4D R
BTHATH T, SRR LAY 51 AVR 58 MSP430 % B2l 8 24 4R tL47 X4 1 3304 1B 5F
RTAGEEADEERBYE TX MRS AFEFRARBATTFHESD SR, ABENM
main o8 8T B8 FEAT RHARIT Q9 it B el

AR F] STM32 B4 1 8%, it & Keil pVisiond & & IAR EWARM FF & 7 81, ST 44
FAB BT SRR i B B VT PR A9 S B SCHF R F A BT LA BB A B SO S FLAEEAT C
TR PP 9P 5o SRR BB K R B/ I A 5 I A B30 ) 28 F & B 3 STMB2 F & A 2
JE, WA T SR R STM32 ik i 28 (0 B 7] (4 F £ 1% ARM #2545 76 B ARMY., j3 2 3 {4
FETE A5 — e o 1 ST o A )

HIH T ARM E—REE T ARM7/ARMS P23 H , 37— Cortex P B 32H 89 1 30 77
AT RRE M. ARM?/ARMO Py 82 i35 thl 88 76 8 (/5 , CPU £ it 1t A 775525 [8] 1 466
X bk 0x000000 AEHUHISE 1 5 4 $04T 521 *P R AR 45 72 1 4 0 SR 3 DR T L0 O
B34k J 0x000000(PC ==0x000000) , [7] i eft 161 it A6 9 £ B 3 1 = MR 19 . 7 Cortex - M3
PRRIESGFHIR A 3 RS

@ j@id boot 3| BB AT LA i i 1 Bt % £ T SRAM X , B2 54 bk 2 0x2000000 , &
)5 PC $54H{ F 0x2000000 &b,

@ it boot 5| KL b A LU I 17] it e 2 F Flash X, B £ Mo % 08000000,
B LG PC 454 42 F 0x8000000 4k,

@ i boot 5| B B T LK o T 1) 8 % 52 £ F 14 8 Bootloader X, 2% 4 7R s i F
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BLRR.

Cortex ~ M3 PRI » 2 1 b 2 190 2 20 47 i e T o -, 77 % 6 2 1038 2 > ok 2 )
ATRAE S AL A OO i it otk X FEAE Cortex - M3 WK ALJG & A SN E Mt 59 F —
A~ 32 s (BH S A o T A O 1 B BERE AT AP MR 5 R F . X b ARM7/ARMY iy
1% Cortex ~ M3 IBCFE % 55 17 82 4 ir B2 7 28 49 » 480 7 1 B 9 460 37 8 9 1 % F 4 0 3 ik
5.

AT LRMERZIE KX STM32 # 2. 02 [ {4 77 38 4% (4 J3 35 3C 4 “stm32{10x_vector. s”
AR, X STM32 #J3 8 ot B i — /™ 187 3 0 2 T Wy SR AT » U3 3 SCIF LR PR 4L 6. 5. 1,

BFEL6.5.1
s " stn32£10x_vector. s”, B i BT 5
DATA_IN_ExtSRAM EQU o 31
Stack_Size QU 0x00000400 iz
AREA STACK, NOINIT, READWRITE, ALIGN =3 33
Stack_Men SPACE  Stack_Size 34
__initial_sp 35
Heap_Size QU 0x00000400 i6
AREA HEAP, NOINIT, READWRITE, ALIGN =3 37
__heap_base i8
Heap_Men SPACE  Heap_Size 9
heap_linit 510
THUMB 511
PRESERVES i12
IMPORT NMIException 13
IMPORT HardFaultException i14
IMPORT MemManageException 315
IMPORT BusFaultException ;16
IMPORT UsageFaultException :17
IMPORT SVCHandler i18
IMPORT DebugMonitor 319
IMPORT PendSVC 320
IMPORT SysTickHandler ;21
TMPORT WWDG_TRQHandler 322
IMPORT PVD_IRQHandler 523
IMPORT TAMPER_IRQHandler 324
IMPORT RTC_IRQHandler 25
IMPORT FLASH IRQHandler 326
IMPORT RCC_IRQHandler ;27
TMPORT EXTIO_IRQHandler ;28
IMPORT EXTI1_IRQHandler 29
IMPORT EXTI2_IRQHandler 330
TMPORT EXTI3_IRQHandler 331

IMPORT EXTI4_IRQHandler 332
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DMAL_Channell_IRQHandler 133
DMAL_Channel2_IRQHandler 134
DMA1_Channel3_IRQHandler i35
DMAL_Channeld_IRQHandler 336
DHA_Channel5_IRQHandler 537
DMAL_Channel6_IRQHandler 538
DMA1_Channel7_IRQHandler 539
ADC1_2_IRQHandler 340
USB_HP_CAN_TX_IRQHandler 541
USB_LP_CAN_RX0_IRQHandler ;42
CAN_RXI_IRQHandler 143
CAN_SCE_IRQHandler 344
EXTI9_5_IRQHandler 145
TIMI_BRK_IRQHandler 146
TIM1_UP_IRQHandler 547
TIMI_TRG_COM_IRQHandler 548
TIML_CC_IRQHandler 549
TIMZ_IRQHandler 550
TIM3_IRQHandler 551
TIMA_IRQHandler §52
12C1_EV_IRQHandler i53
12C1_ER_IRQHandler i54
12C2_EV_IRQHandler 555
12C2_ER_IRQHandler 556
SPI1_IRQHandler +57
SPI2_TRQHandler 558
USART1_IRQHandler 359
USART2_IRQHandler +60
USART3_IRQHandler 561
EXTI15_10_IRQHandler 562
RICAlarm_IRQHandler 163
USBWakeUp_IRQHandler ;64
TIMS_BRK IRQHandler +65
TINS_UP IRQHandler 566
TIMB_TRG_COM_IRQHandler 367
TINS_CC_IRQHandler 568
ADC3_IRQHandler $69
FSNC_IRQHandler 370
SDIO_IRQHandler i1
TIMS_IRQHandler 12
SPI3_IRQHandler i73
UART4_IRQHandler 578
UARTS_IRQHandler 375
TIM6_IRQHandler 76

TIM7_IRQHandler 77
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IMPORT DMA2_Channell IRQHandler 378
IMPORT DMAZ_Channel2 IRQHandler 379
IMPORT DMA2 Channel3 IRQHandler 180
IMPORT DMA2_Channel4_5_IRQHandler i81
BREA  RESET, DATA, READONLY 582
EXPORT __Vectors 183
__Vectors 84
DD __initial sp 185
DCD  Reset_Handler 186
DCD  NMIException 587
DCD  HardFaul tException 188
DCD  MenManageException ;89
DCD  BusFaultException 390
DCD  UsageFaultException 591
oo o

DD 0

oo 0

e o

DCD  SVCHandler
DCD  DebugMonitor
P 0

DCD  PendSVC

DCD  SysTickHandler
DCD  WWDG_IRQHandler
DCD  PUD_IRQHandler

DCD TAMPER_IRQHandler ;103
DCD  RTC_IRQHandler 5104
DCD  FLASH_IRQHandler 5105
DCD  RCC_IRQHandler 1106
DCD  EXTIO_IRQHandler 1107
DCD  EXTI1_IRQHandler ;108
DCD  EXTI2 IRQHandler 3109
DCD  EXTI3_IRQHandler 3110
DCD  EXTI4_IRQHandler 5111
DCD  DMA1_Channell IRQHandler 5112
DCD  DMAL_Channel2_IRQHandler 5113
DCD  DMA1_Channel3_IRQHandler 5114
DCD  DMA1_Channeld_IRQHandler 5115
DCD DMAL Channel5 IRQHandler 116
DCD  DMAL_Channel6_IRQHandler 5117
DCD  DMA1_ Channel?_IRQHandler 1118
DCD  ADC1_2_IRQHandler 5119
DCD  USB_HP_CAN_TX_IRQHandler 3120
DCD  USB_LP_CAN.RXO_IRQHandler s121

DCD  CAN_RX1_IRQHandler 3122




] it LR TR L PR E

DCD  CAN_SCE_IRQHandler ;123
DCD  EXTI9_5_IRQHandler 5124
DCD  TIM1 BRK_IRQHandler 125
DCD TIMI_UP_IRQHandler 126
DCD TIMI_TRG_COM_IRQHandler 5127
DCD TIML_CC_IRQHandler ;128
DCD  TIM2_IRQHandler ;129
DCD  TIM3_IRQHandler 5130
DCD TIM4_IRQHandler 5131
DCD  12C1_EV_IRQHandler 3132
DCD I2C1_ER IRQHandler §133
DCD  12C2_EV_IRQHandler 5134
DCD I2C2_ER_IRQHandler 5135
DCD  SPI1_IRQHandler $136
DCD  SPI2_IRQHandler 1137
DCD  USARTL_IRQHandler 5138
DCD  USART2_IRQHandler 5139
DCD  USART3_IRQHandler ;140
DCD  EXTT15_10_IRQHandler 5141
DCD  RTCAlarm_IRQHandler 5142
DCD  USBWakeUp_IRQHandler 5143
DCD  TIMB_BRK_IRQHandler 3144
DCD  TIM_UP IRQHandler 5145
DCD  TIMB_TRG_COM_IRQHandler 5146
DCD TIM8 CC_IRQHandler 5147
DCD  ADC3_IRQHandler 5148
DCD  FSMC_IRQHandler $149
DCD  SDIO_IRQHandler 5150
DCD  TIM5_IRQHandler 5151
DCD  SPI3_IRQHandler 5152
DCD  UART4_IRQHandler 5153
DCD  UARTS_IRQHandler 5154
DCD  TIM6_IRQHandler 5155
DCD  TIM7_IRQHandler 3156
DCD  DMA2 Channell_IRQHandler 3157
DCD  DMA2_Channel2 IRQHandler 3158
DCD  DMA2_Channel3_IRQHandler 5159
DCD  DMA2_Channeld_5_IRQHandler +160
AREA . text|, CODE, READONLY 3161
Reset_Handler ~ PROC 3162
EXPORT Reset_Handler 3163
¥ DATA_IN_ExtSRAM 5164
LDR RO, = 0x00000114 5165
LDR R1, = 0x40021014 1166

STR RO,[R1] 3167
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LDR RO, = 0x000001E0 $168
LDR R1, = 0x40021018 5169
STR RO, [R1] 5170
LDR RO, = 0x44BB44BB 5171
LDR R1, = 0x40011400 3172
STR RO, [R1] 5173
LDR RO, = 0xBBBBEBEB 3174
LDR R1, = 0x40011404 :175
STR RO, [R1] $176
0xB44444BB 5177
0x40011800 5178

STR RO, [R1] 5179
LDR RO, = 0xBEBBEBBB 1180
LDR R1, = 0x40011804 5181
STR RO,[R1] 3182
0x44BBBBEB :183

LDR R1. = 0x40011C00 1184
STR RO, [R1] ;185
;186

5187

;188

;189

+190

5191

5192

LDR R1, = 0x40012004 $193
STR RO, [R1] $194
5195

$196

STR RO,[R1] 3197
LDR RO, = 0x00000200 5198
LDR R1, = 0xA0000014 5199
STR RO.[R1] 1200
ENDIF 5201
IMPORT __main 5202
LDR RO, = __main ;203
BX RO 1204
ENDP 5205
ALTEN 5206
¥ :DEF;__MICROLIB 5207
EXPORT __initial_sp 5208
EXPORT __heap base 5209
EXPORT __heap_limit 5210
ELSE s211

IMPORT __use_two_region_memory i212
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EXPORT __user_initial_stackheap 5213
__user_initial_stackheap s214
LDR RO, = Heap_Mem 1215
LDR R1, = (Stack_Mem + Stack_Size) 3216
LDR R2. = (Heap Mem + Heap_Size) 5217
LDR R3, = Stack_Mem ;218
BX LR ;219
ALIGN 5220
ENDIF 5221
END 3222
ENDIF 3223
END 3224

MEFFI 6.5, 1 FiR . STM32 (3 sh (RIS —3t 224 17 B T I iE SRS X HF i
FEEFEHE T O A NN, BAENS LATFHRMN.

B 14T 8 LR BN SRAM, b 1 WL 0 MRRAER . HIBITHM CiEF
RIEMEM T+

#define  DATA_IN ExtSRAM 0
2 47 58 AR % K/ K 0x00000400 35, B) 1 KB, BLiEAT AT 54 F -
fdefine  Stack Size 0x00000400

o 347 thk 4 AREA.
W 44T TR —Br K /N K Stack_Size ) N FF 25 AR ik .
55 47485 __initial_sp, KRS A T o bk
56 47 :5E LA E K/ K 0x00000400 47, 1B K 1 KB,
% 747444 AREA,
% 8 17 : 455 __heap_base, & 7% 55 [A] {2 bF #o f1k .
% 91T FFRE— B K/ A Heap_Size i W7F 2 B4 e
5 10 77 bR __heap_limit. 7R3 %5 6 25 R o ok«
14T ARG RS THUMB 4544
W12 AT EVRRIEER LA 8 T,
3% 13~81 17 : IMPORT 484, #6/R JR B4 5 S AE SN S0 152 LI G C I T 27
A LT AT A2 B S5 5
5 82 47 5 U BUR B 50 bR R M 4b i F CODE X ({8 STM32 M Flash 533, i)
U0 B 1 i B D 0x8000000)
9 83 4T HEFRS__Vectors N £ JSER S BRSNS SCAF RETT LA FSX AR S .
% 84 4T AR 7 __Vectors, KR th I 4k % A LI ok
5 85~160 17 H Pl b %,
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%161 4754 AREA,
5162 47 « 5 {2 1 T AR 55 72 17, PROC: - ENDP 454 2R 18 17 0 FF 1R R4 .
55 163 47+ 7583 84 U ) Rescr_Handler 94 TR 36 B S0 5 4 18 77 LA 1k 32
L ¥ T AR 55
% 164 17 . IF---ENDIF Jg T4 1% 45 # . 31 W7 2 5 4 /i b3 SRAML 7658 1 TP B Xk
SRR
% 165~201 7. o ¥R 4 AL BD A9 4E I R B FSMC S48 U % 4 SRAM, B A i A 4 78
SRAM [ Bt st 3 SMURS R 2 B 7
45202 17 : A __main 55 .
5 203~204 17 : BkHE __main Mk AT .
4 207 47 : IF---ELSE--ENDIF %# , $1i £ 7 i DEF. __MICROLIBG#.4b % A ) .
5 208~~210 47 : #{#i J§ DEF:__MICROLIB, il _ |n|l|a| _sp.__heap_base,__heap_lim-
ity 1 BPAR T hE ﬁ%*mmmf%ﬁfi& i Sh AR Fr AT LA
%5 212 47« X 2 R B__use_two_region_memory,
5 213 17 . A4 JRF5 S __user_initial_stackheap, X FE S B2 5 th 7T 98 A AR B
% 214 47 : 455 __user_initial_stackheap, %75 I P AR IR L BF A T,
55 215~218 47 : SF FURFFAR WU 61 AR A/ HE 1R 3 0 A0k K/ 2 RO~R3 #4728 .
0 224 4T BIF5ELE.
A BB A STM32 )5 3 (055 i 58 8 0, B2 F S X LA /N 7 A i«
® AREA %4 thif 4, H T XM BB B R IRE MRS . K R EEY -4
Fi 5 H“READONLY”# % “READWRITE”, # t “READONLY” % 7 i% & % 2 i% )&
HELCBRRF] STM32 () W FB7F 685 A BT AT 1, BA R R ¥ 9 B R 47 F Flash X, B
0x8000000 Hihik /5 . i “READONLY” %/ % B % “ T /5 " J& 4, o7 1“7l i/ 5 " B
P47 T SRAM [X, B} 0x2000000 HuhikJ5 . L AT AMAEE 3.7 3R A03H AR BLAY T
SRAM 5[] M5 82 47T 1 sh i ) it R BUR T Flash X, i 0 % 1 43 S0 AR 89 eh
RSB Flash R AOHHE . P o] 1478 5 — 4% 7 2 49 15 .. 0x8000000 # 4tk 77 7 0
AR T M 4k _initial _sp, 0x8000004 M 4k 7 9 & & iz i B 51 &t Reset _ Handler
(STM32 i jif 32 B MR FERE A 14 4 FHXEF) .
® DCD 54 fE R IFBE— B 25 ], Xﬁl%ffr?tir} F B A&, B 84
A7 T4 R S B T ) B B K DL B C o A LT — AN IR, A AR B R
— R BAR B, 53 4R B4 A R T IR 45 2R
RS M XS TR —i. S EEHTRR A NESHNREAR. %
MF CHEF RN MBS, Mk RRR A M0 — R C i 0k
T B hE A B e ik SRR BR R T B A AR IR B
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® 5 202 47 __main #5-5IF R FR C BJF P main BB DA, BUKEE 204 47
JER R BEHE E main EEOF AT CBIF. __main 55 RR C/C+ + R i FE R
BB — MW T R F__main (A D sthl . S8R F 8 — 4 £ B M R A 0 AL £k
(XFFRAFHH 6. 5.1 KPR B __user_initial_stackheap 75 HEAT ¥ fh 163 4%
H9) IR IR ABRIR SCE , J ) Bk R C R P P 9 main s, XBUMERE T MATRTA ) C
FSFLGH — A main BBHERFLFFHR S —— BF R C/CH 45 M 520 R BT AL
FEM-—FFEREESL BN C/C+ + i st FEH RS AF L WA, K, 5
PR EAEH P AT AT ER T FR PP AE5R 204 17 /5 BEBKEY E. o SCHF 89 main B30, FFRA T
TCRIFT.

I ) S —F STMS32 (9 J5 8l SCUF RS Bh Rt 72 « 0 e AR AU I A /N HEAT 8 3, HE2E 0T
X A A S T T T ek, S 1 N ROTUR AR DU ik, 55 2 AN RITR E AP Wi 45 A 1 g
Bk SRU5 AR SR T IR 55 72 o Bk % C/C+ +ARMESCIS FE A9 __main sRE, 52 H P HEAR 2 10
BIERALIE » BRFE. o SO ) main BREOF 8 04T C B JF. B STM32 81 B H M A Flash
S B G Foe L B — 50D 5 ol T 1 ik 2 A B 32 B S 0x8000000 , M % T s ik 77 7 T
0x8000000 4k , Tfif & {37 H T AR 45 A 11 3 1t 77 78 F 0x8000004 4k, 4 STM32 BRI (1525,
A 0x80000004 4 HL i1 5 47 e W7 AR 95 A 1 s ik, 4k T ST T 52462 o O6F AR 55 RO L SRR Bk
main BR¥, B # A main B K H) C HH R,

6.6 HME 6 FHEPRINTH

BAMKARX ERRILPEHBER T FEAE 1, 0 USART.CAN,SPI, USB %4, x s
FULF AL A A R DT R 148 4078 B R 1R R BE 00 00 A 36 8 M4 0 R e 7 6 b O B i
FHRA 0B OS5 28 CAN BB A%, 3l b XS0l 5 8 01, ER B R0AT I 5 H A 30 A i
B AT IR 50 e 3 S 7 P 14 O B A T, TR S S0 O o 17 AL U 3 A
AN Kk % . B R R4 CPU & F & B ML 69 T RS, BIME CPU 2 (1 T
e o B B 1 50 i AR T RERE R 305 48 5 4R 6 IF 3 g 2 0 .

BFFTE RN SUACTHEAT HE LI 472 P ML O 40 4 08 0 FEHE RO A0 L 2 3 £ 48 11 4

— A8 —~CPU HEAT BB AL FE > B F — A e oo 7. X EE CPU KB, @0
AR A T 0O S A . R L 3 BB O — R, BB — MR
CPU AR RAB RS TR, TN BB T X T KM SR, HMEBFER
I LB 4, 5 5 B 8O R 2 FR 000 o ELSER S JH o L A S 20 b 4 4 o B — A%A‘i.ﬂﬂ
&ﬁaﬁ—iﬂ—&m&%iﬁﬂﬂm#mmziﬂﬁﬁ"l{“llﬁ")m‘ﬁ*’ﬁl‘ﬁ%ﬁl‘mmf&ﬁﬁﬁm?ﬁ
A i&#ifcfnﬁ(‘PU&iﬂﬁlizﬁﬁmﬁ‘wﬂﬁ.ﬂuﬁ'&%ﬁiﬁ%&&ﬁﬁﬂ%.ﬁlﬁﬁiﬁﬁ&t&ﬂ
JECHR I 160 ) B L0 T AU AL A T . BSE R TR K o 48 0 0TI SR B Mok ¥ % CPU i3]
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BT AL
%5 S UF3R a0 £ 5 STM32 9 USART LR & BT M HBHEHRK. FBEHKX

BRI IR GERERRITE)

BFEER6.6.1
# def ine BUFFERMAX 256 JARRY]
static uB UsartBuffer[ BUFFERMAX]; /x 2%/
static uB Bufferfiptr = 0; /3 %/
static uB BufferRotr = 0; /% 4w/
/x BB : Bufferiirite
w RBCHIR ¢ 8 i R 1 T SR AR S R D * WMER K
* WABE R * R B K/
void Bufferfirite(void)
{
if(Bufferiptr == (BufferRptr - 1)) TERY
{
return; /% 6%/
3
tBuffer[! ] = USART ] USART1) 3 /%1 %/
Bufferfptr ++ ; /%8 x/
BufferWptr = BufferWptr % BUFFERMAX; Jx 9%/
i
/% W% . BufferRead * BUHER X
* BRI R * &l 2 O—EBUE.-HEE  x/

* WIASHC . data, FEAFRUME O 09 04723 (6 Mo b
1B BufferRead(ud » data)
¢

if (BufferRptr == Buf ferfiptr) /% 10 %/
{

return 0; /%11 x/
b
xdata= UsartBuffer[ BufferRptr]; /*12 %/
BufferRptr ++ /%13 %/
BufferRptr = BufferRptr % BUFFERMAX; /%14 %/
return 1; /% 15 %/

i

X EFH R 6. 6.1 HATE— M.

© B fRBRIFE XS

5L SCH B F B 6 28 0 X0 KN, FE B S 256 () ,

55240 TFRE— KN K 256 45 00 0 K 36 8 L1180 45 S SO BB B 0
EEROR-SESs & L3 VT et T

B4 XA R 0 X A 6
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1 LA RR b -y T Rel iedn
s . |G E]Eé/\ qq841
wieRaearse 168
@ ARG RE o XS R BufferWrite,
55 A1 M B SRR R FIWT R pRIX B BAE T CE W HRA, FX A% MR,
350640 G b X OE W RBGE I,
S5 7 A< R DA 132 S R A R O B BB L O A7 BT 8 o XL A AT R 4 X
G454t BufferWptr B .
5 8 /) s BB WX 5 64 BufferWptr,
B9 A KB IX GG 4 B9 BufferWptr £ Kk 6 A B /NMESHE B USRI, BII% 5 9 4 15
[0:255 145 A R R A 3R 25 4k
@ ZJ5 &% oh X % R 4 BufferRead,
510 A FUWT R oK R A B .
11 A G X R SR ] 0 GROR T HHD
12 A AT RO KR X O B L TR 43 o 8 o X i3S 6B BufferRpir,
3% 13 4 EH B oh K455 BufferRptr,
S 14 A G XGRS S BulferRptr #9 ok 45 B /ME X2 B R , B0 %5 #561 t
1EL0: 255 T3 M A R UC IR SR AL
15 AR I 1 GR B A BRI .
ATEAXSRR AT 6. 6.1 0 JLAN T B A BT B IE AT REEAT AT . M A RS
R BT A 2 AT B Al A O8E H K  DRL R S R 08 o I A A I BufferWrite R340, % 66
BCEE I 0T B OB 0 BARS A KR I B RS 454, T BufferRead oA SOU S i
R X6 R S SRR A 6, o S /5 T 0 A e 46 0B o X 4 6 i/
S 3B/ B R B K B MESHE T R T BB X, ANHETR A L A R 4
B E SR RS, AEL PR T8 o X B T IR , 24 98 o X 5 T i FE DR L B
ﬁﬂa‘lﬂﬁ‘]ﬁt?&ﬁ%’x‘.‘l‘.ﬂ'—‘ﬂﬁ%‘rttii#ﬁ%‘rgﬁm?—M%‘EM(E%W}EE’EEL%E&@%*
& RIS . WL SR IR S AP WS 154 B R R E N B B X B W E
TRk AR BAE . BufferWrite s8I 55 5.6 47 E S 4 3k A IR T 1249 7 B 55,
BT R HA B RN TS 549, VKIS 4 5 0 e X2 5 OO, 0 A TR 10 RIS
o T AR L i (BufferRptr < BufferWpte) {«e b, 3 — /> b 82 KRG (10 75 55 22 08 (0 B 7 .
fﬁlﬂﬂﬂi%tﬁlﬁﬁﬁﬂ~§?‘PE{K§#EE?§EE‘J%Z§.ﬂﬂ*%%ﬁ&&fﬂ%ﬁﬁ{%ﬁvﬁ#ﬁlﬂ
—Fh B kB 5L
1 IR 92 o 0 7 0 AR 6T %, BLAR FE WY 6. 6. 2.9 92 B 6 3 fiE £ i AT STM32
USART1 #20k (1 PC 3% 693048 , 346 ) USART? Jal {645 PC,
EFEERG6.2

/K R K KKK KX KX KKK KK X KK XK K KX KR X KK K KX KK

* XM : main.c
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* MEH : Losingamong

* B : 08/08/2008

* PR ERE

KRR R K R XK K KKK XK KX KK K K K KKK KKK KX XK KRR AKX KN KK KRR XN/
# include "stm32£10x_lib. h"

#define BUFFERMAX 256

static ug UsartBuffer| BUFFERMAX];
static ug Bufferfiptr = 0;

static u8 BufferRptr =0;

static void RCC_Configuration(void);
static void USARTI_Configuration(void);
static void USART2 Configuration(void);
static void NVIC_ Conf iguration(void);
static u8 BufferRead(u8 x data);

/x R : main x WHESR K
* H¥H#R . nain M xR A s &/
* MABH K

int main(void)
{
8 data
w8 i =05
RCC_Configuration() ;
USART1_Configuration(
USART2_Conf iguration() ;
NVIC_Configuration() ;
while(1)
{

if(BufferRead(&data))
{
USART_SendData(USARTZ, data);

for(i =0; i < 10; i++); /o USEAERS  FEAR SR AL S </
}
i
)
/x RBA : Bufferfirite * BMER K
* REHGA . GEVRIXS Rk O R T R g D * & [l s K/
* WASH &

void Bufferirite(void)

if(Bufferfptr

(BufferRptr - 1))

return;
)

UsartBuffer| BufferWptr | = USART_ReceiveData(USART1) ;
Bufferfiptr ++ ;
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BufferWptr = BufferWptr % BUFFERMAX;

/x B + BufferRead * HHER R
* RENE - FEIXERE * & [ fi o 0 EHHE. 1 AT * /
* WEABSH . data FEAERCIE SO ) PO A48 6] Mok

uB BufferRead(u8 » data)

(

if (BufferRptr == Buf ferfiptr)
{
return 0;
i
* data = UsartBuffer[ BufferRptr];
BufferRptr ++ ;

= %
return 1;
i
/v B : RCC_Configuration
* RMEE . RE RSB * WMmER X
* WIABE R * iR @l s Ex/

void RCC_Conf iguration(void)
{

{/» AHESMUH K RCC_Configuration BB A MM WK A RFWHAL  x /)
i

/x R¥H : USART1_Configuration
* MR . R E UsARTL * MHER R
* WAB¥ XK * BRI K o/

void USART1_Configuration(void)
{
USART_InitTypeDef USART InitStructure;
GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2Per i phClockCnd(RCC_APB2Periph_GPTIOA | RCC_APB2Periph _USARTI, ENABLE);
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 9;
GPI0_InitStructure. GPIO_Mode = GPIO_Mode AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed 5OMHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);
GPIO_InitStructure.GPIO_Pin = GPIO_Pin 10;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
USART_InitStructure. USART BaudRate = 115200;
USART_InitStructure. USART_WordLength = USART WordLength_8b;
USART_InitStructure. USART_StopBits =USART_ StopBits_1;
USART InitStructure.USART Parity = USART Parity No ;
USART_Ini USART_HardwareF: = USART | ouCont:
USART_InitStructure. USART Mode = USART Mode Rx | USART Mode_Tx;

1_None;




Y LARNE R b (= T RE e dn
www. dianzil68. e & o amie-g,

USART_Init(USARTL . SUSART_InitStructure);
USART_ITConfig(USART1, USART_IT_RXNE, ENABLE);
USART_Cnd(USARTI . ENABLE) ;

}

/% ®%% . USART2_Configuration
* MR . BLR USART2 * MR X
* MABH . K * iR Pl {E o/

void USART2_ Conf iguration(void)

{
GPIO_InitTypeDef GPIO_InitStructure;
USART InitTypeDef USART_InitStructure;
ROC_APB2PeriphClockCnd(RCC_APB2Periph GPIOA, ENABLE) ;
RCC_APB1Per iphClockCnd(RCC_APB1Periph USART2, ENABLE);
GPIO_InitStructure.GPIO_Pin =GPIO_Pin 2;
GPIO_InitStructure.GPIO_Node = GPIO_ Mode AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_5O0MHz;
GPIO_Init(GPIOA, &GPIO_InitStructure);
GPIO_InitStructure. GPI0_Pin =GPIO_Pin_3;
GPI0_InitStructure. GPIO Mode = GPIO_Mode IN_FLOATING;
GPI0_Init(GPIOA, SGPTO_InitStructure);
USART_InitStructure. USART BaudRate =115200;
USART_InitStructure. USART_WordLength = USART_WordLength_8b;
USART InitStructure. USART StopBits = USART StopBits 1;
USART_InitStructure. USART Parity = USART Parity No;
USART_InitStructure. USART_HardwareFlowControl = USART HardwareFlowControl None;
USART InitStructure. USART Mode = USART Mode Rx | USART Mode Tx;
USART_Init(USART2, SUSART_InitStructure);
USART Cad(USART2, ENABLE) ;

i

[/ R : NVIC_Configuration
* EPENE . BE WIC B * WMER R
* MAB% X * BT e Ex/

void NVIC_Configuration(void)

{
NVIC_InitTypeDef NVIC_InitStructure;
WIC_PriorityGroupConfig(NVIC PriorityGroup_0);

NVIC_InitStructure. NVIC_IRQChannel = USART1_IRQChannel;
NIC InitStructure. NVIC_TRQChannelPreemptionPriority = 0;
NVIC_ ure. NVIC_IRQCh: iority =0;

NVIC_InitStructure. NVIC_IRQChannelCmd = ENABLE;
NVIC_Init(SNVIC InitStructure);
b
KRR KKK KKK KKK KRR KX XK N KK R KK KKK AN K KX AKX X KK XX XXX A
* XA : stn32f10x_it.c
v fH : Losingamong
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# include "stm32£10x_it. h"

extern void BufferWrite(void) ;

/* BB : USART1_IRQHandler

« MR : USARTL o AR 35 o6 K T WHER K
* WABH K « BRI K/
void USART1_IRQHandler(void)

¢

/% FING ORE i 75 SETRE » /
if (USART_GetFlagStatus(USART1, USART_FLAG ORE) ! = RESET)
t
USART_ReceiveData(USARTL) ; /% MEATZS EEMRAE, B SR VR ORE f * /
b
if (USART_GetITStatus(USARTL, USART_IT RXNE) ! = RESET)
¢
BufferWirite();/ » WHEMBINKIEGT ABM +/
USART_ClearITPendingBit(USART1, USART_IT RXNE);
}
}

SEXTEFF AT 6. 6. 2 — AT A0 A, 7E USARTI i o W IR 45 R 0, 8 6 x4
ORE F7 AL 6 34 W R 384T — U0 3R 4R, B 69 R 15 B ORE fir. SCBR 32 W0, 1o 26 AT LA e e
STMB32 i USART 5 4 He i o W 2 %t (6] B,

R T BRI B I AE , M PC %% USART] 3% 80480, 8 FH“ Wi B 2 . 4G Wi dt 50
FAT R A 1 U I B — S SE N R USART2 (3R & 36 3 . il 3f PC ¥y o
O _E AL AL AT LU B 3 it USART? 4% PC MI3UHE 5 PC % % % USARTI (9 $038 76 84
AN E FR5E4S B, Fah USARTI F1 USART2 i % B 13 R 52 & /45, R4 47
it CPU &b S8 4 () 38 BE BB W SE B 1 7776 B 948 T USART 43 MSO8OH R L fH 9% 5% A7 3K
WERM BG4, BT AT IG5 o (X o2 B T 4928 h i fE A .

6.7 HMNE 7 RIEENBORT

SE B B8 U4 S8 S R PR ] R . I BT 538 B A4 8
SERTEE. JLP AT B AR AR A T RO A R A BE AR B B8, IS M B A B A L TS
SERT GBI . BEAFSE N 28 0 T IR TE AT B O B8 b LT AR — A% B . R B R 7E S R
BB FBABK b F AT T AR M BT B3K A9 5 1 YR (B 4R — O o i
SR P S R 2 — XA R e e o R 2R R R BB e BB, R
CPUMATF B, AT Bl 28 6 2 CPU M)A A ST 3. 56 BUBR I 52 10 28 — e A
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M FLAL, CPU B T30 S0 B 07 U AT R B S B. AR G AR B 14 s e 28 8 FE B o T 3Kl 6
st 4 Bk e s — A O T LA 2 B AR ARG HE BP0 T 8K s B AR A S B T I T R
PR 1 A A T R

A TR A 2 AT B AR AT R I 04 5 B ) Bk 2 U BRAT BE B R AE . — 5L
b 3 TR T R LA B B A B Y TS R A R R R R A S
SRAEAEER RN R . L 0 o 2 88 72— ol 0 90 38 6 7 02 ok i O B LR O A
A7 5 B 2% 52 0 B — P #6747 AR 2401 1R 4 0 T AR5, 00 % 22 oof 28 M A oK
KA W SR L I PR B £ 52 B 2% R S A 2 B8 B VR R 9 0 9 L F ) T B — o YR R
IR, RETCRE] A5 — A BLAR MR AR RS, B0 i ik 38 AR 4 2 I SR B0 & W A, ZE 1 B
FURAHFE LR BIF NG AR, AW BRI T STM32 6 88t — B4 sz at
BRSO N B HE R TR

@ S5 oot 88 D BE B9 5 S < BT SCUE TN 4 A 2R R, % S B 2% 0 0 PR R — R I
IR 1 21 36 5 A7 B A BRAE o R BT LA S 5 ) S I B 0 T BB AN R - A ) T R R
B0 S I o ] 51135 5 DAT 48 S o8 280 T A 9 2 98 L SLAB A7 0GR LB BR B AT AT TRAE
3 IR T AT U2 T A AT

@ i ik AR IF B A SOFBUR B F DI S5 . RS B F NS | 5%
SEREREEY. b SCAE R R R R U R A T B RS AT ], S G RS
PRI o B S0 7 A5 0 8RR FF 6 3k U4 SoftTimer. b, IR FF 9 4 6. 7. 1 iR (B %

AP,

BEHEB6.7.1

£ ifndef __SOFTTIMER H_ Je 1w/
= define __SOFTTIMER H_ Jx 2 %/
# include "stm32£10x_lib. h" /% 3 %/
# def ine TIMER_ONESHOT o /e 4 %/
# define TIMER_PERIOD 1 /%5 %/
typedef struct __TIMER /* 6 %/

{
u32 Timeoutent;
u32 Tineout;
void ( * Timeoutfuc)(void » parameter);
void » Parameter;

8 Timerflag;
JTimer_typedef;
extern Timer_typedef TimerList[10]; B Y
extern void TIMER TimerInitialisation(void); /%8 %/
extern void TIMER TimerStart(u8 TimerIdent, /%9 %/

32 Timeout,
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void ( * Tmeaucfuc)(vmd- paraneter) ,
void # parameter,
uB flag);

extern void TIMER_Execute(void) ; /% 10 %/

#endif Jx 11 %/

ERFEIG 8 6. 7. 1 BT LU 1 s B 85 A0 K AR AR Y

&5 140 2,11 A4 # ifndef - # define-- # endif U4 B 45 M, By 1k %k X E
H2aE.

35 34040 F STM32 sk 4 stm32{10x_lib. h,

% 4 4 % X TIMER_ONESHOT, F SCH: B 5L

%5 5 ) : 425 X TIMER_PERIOD, [ #: 78 F U % .

36 4] UK SE I BRAS IR 7 B, S5 1K 5 LB 52 918 : Timeoutent ﬁa‘ﬁﬂﬁsa
i+ 88 fik s Timeout 7R 2 I 25 B YCE B A 381 5 Timeoutfuc S — A 66 305 4 I DLAF i
B 18] B 5% 2 )5 T B AT 0 SR 0 A 11 5 Timerflag 7R & I 8536 Ab F B 333 17 RA i B Bk iE

BT AR R TR R 6 AT KRR,

3% 8 4. 783 TIMER_Timerlnitialisation & ¥, \ % 5 7T LA th , % i 506 F T 90 th 1k 4k
P 28,

%9 4. 758 TIMER TimerStart &%, % R ¥0KE Hl— A& 0t 38, KB R R R 1Y
X Timerldent, 84 5E 01 88405 5 Timeout 314 2 i 28 52 i B 6] ; Timeoutfuc, # 4 52 it
A S o o 6 390 3 T R BAAT Y B MO O B

5510 4. 9] TIMER Execute 8%, % 5 40 R LA 52 04K 1 52 Bt 28 A0 B 2 B 640, D340 7
B B B2 75 B3 o - PAT A RE R 3K o

@ H LKA B 2R IF (9 30 SoftTimer. ¢, WLFE R 6.7. 2,

BFEER6.7.2
# include "SoftTimer. h" /%1 %/
static Timer_typedef TimerList[10]; /*2 %/

void TIMER TimerInitialisation(void)
{

ug i =0;

TIM_Ti TypeDef TIM_T: ucture; /*x 3%/
TIM_DeInit(TIMZ); /% 4 %/
RCC_APB1Per iphClockCnd(RCC_APBI1Periph TIM2, ENABLE) ; /%5 %/
TIM_TimeBaseStructure. TIM Period = 2; /%6 %/
TIM_TineBaseStructure. TIM Prescaler =36000 - 1; 1w/
TIM_TineBaseStructure. TIM_ClockDivision = TIM_CKD_DIV1; /%8 %/
TIM_TimeBaseStructure. TI CounterMode = TIM_CounterMode_Up; /%9 %/
TIM_Ti it(TIMZ2, &TIM_T )s /%10 %/

:
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TIM_SetAutoreload(TIM2, 2); /% 11 %/
TIN_ARRPreloadConfig(TINZ, ENABLE); /%12 %/
TIM_ITConfig(TIM2, TIM_IT Update, ENABLE); IERERY]
TIM Cnd(TIM2, ENABLE); /% 14 %/
for(i =05 i <C 105 i++) /%15 %/
{
TimerList[i]. Timeoutcnt =1000001; J* 16 %/
TimerList[i]. Tineout =1000001; /%17 %/
TimerList(i]. Timeoutfuc = (void x )0; /% 18 %/
TimerList[i].Parameter = (voidx )0; /% 19 %/

+
void TIMER TimerStart (u8 Timerldent,u32 TimeOut,void (  Timeoutfuc)(void » parameter),
void» parameter,u8 flag)

if(TinerIdent > 9) /%20 %/
{

return; /* 21 %/
i
__disable_irgQ); /%22 %/
TimerList[TimerIdent |. Timeoutcnt = TimeOut; /% 23 %/
TimerList[ TinerIdent]. Timeout = TimeOut; /% 24 %/
TimerList[ TimerIdent |. Timeoutfuc = Timeoutfuc; /%25 %/
TimerList[ TimerIdent]. Parameter = parameter; /* 26 %/
TimerList[ TimerIdent]. Timerflag = flag; /27 %/
__enable irqQ); /% 28 %/

)
void TIMER_Execute(void)
{

u8 i =0; /%29 %/
for(i =0; 1 <C10; i++) /% 30 x/
{
if((TimerList[i]. Tineoutcnt 1= 0) & (TimerList[i]. Timeoutcnt << = 1000000))
/%31 %/
{
TimerList[i]. Timeoutent ~— /% 32 %/
if (TimerList[i]. Tineoutcnt == 0) /%33 %/
{
if(TimerList[i]. Timerflag | = TIMER_PERIOD) /* 34 %/
{
TimerList[ i]. Tineoutcnt =1000001; /% 35 %/
}
else

{
TimerList[i]. Timeoutent = TimerList[i]. Timeout; /% 36 %/
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;mermst[:].ijeuutfuc(l‘imermst[ﬂ.Paranetex), /% 37 %/

boroy

SRR T B 6. 7. 2 FEATRRAT .

© SR L.

LA AL 2 5 B E P B i 883k 3CPF Soft Timer. h,

02— KRG MR RO OB 10 AR BT R KN TR AE Soft-
Timer. h Uy Timer_typedef 288 , oAb S2FR R 5E T 10 M5 i 28

@ TIMER_Timerlnitialisation 88 $(# ¥ .

35 3~ 14 4] X FRST W ECE STMS32 B3 FISE B 2% 2,72k 1 ms ) J S0 0k o 3SR, O 48
JEEEE € 352500

B 15~19 0] X E A R HA AL 2 AT S A A SopE s I 4 B 8 B Timeoutent
Fl Timeout #5 A 1000001, F 3CH M BN T XBEE A,

@ TIMER_TimerStart s34 .

3 20 4T B SERNTE B AR SRR A K T 9 (I b S SO 0 84 s i 35N R 10 1),

5 214 B A WSE I B4 ST S Ak, RBGR [,

55 22 )« T SR G P A8 e T A R A SR G SR IX

23~ 27 /) S ST HE D W bR RS A T SR AE B S RS2 I R B B

5 28 0 F S KR OT L B TF I R IX

@ TIMER_Execute B %438,

29 A AR R R

55 30 4 A HEAT 10 WK for FAFR .

31 A B SRR T A i B AR B B9 BB AT 0~1 000 000 1
F, R i & fk  HEA i P9,

532 A0 GR BN B I AR E B AT 1.

533 ) FUWTAR A § KB S I 8 7 B S ORI I, 2 AL O 24 A T .

B 34~36 A HIWE AR5 i S I 8% b 9 IR MR AS Gk SCF SoftTimer. h 9 % 5 X
TIMER_PERIOD) i J& 8. TAFRZ Sk X SoftTimer. h # % X TIMER_ONESHOT)
J AR L TR M

B 37 A AT AR5 A | A S IR 8 A ] 3 36 SR AT B B 8K

A LS B B T LA 5 A L R S 2R A P AN R R B
BB I B0 B I T A E I 8 0015 B A e . I 8, X G
FRABOM R T BB 0 B8 0B TR I 28 B B BN T 1 000 000 YR 5
f 28 66 T 00 7 BB SR B STIM32 #5882 724 1 ms B S 00 o 06T, B 6 % i
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# include "stm32f10x_lib.h"

# include "timer. h"

static void RCC_Configuration(void);
static void LED_Configuration(void);
static void NVIC_Configuration(void);
static void LEDO_Toggle(void * para);
int main(void)

{

RCC_Configuration(); /% W RCC HIEBM «/
LED_Configuration() ; /x YIERKARRLE GPIO * /
TIMER TimerInitialisation(); /o WK« /
NVIC_Conf iguration() ; /x BB WICHTHRA «/

/x B LSS HBAEE R 05 B % 2:1 000 ns R A/ S8 3. 2 B i 18] B34S 6 A LEDO_
Toggle Hi¥ s S 4. 48 /H LEDO_Toggle i (BT {418 1 B M I 3 (void « ORISR BH0) : 5
# 5. TINER_PERIOD x /

TIMER_TimerStart(0, 1000, LEDO_Toggle, (void x )0, TIMER PERIOD);

while(1);
+
/> BRBUHIA « LED BH4% K% LED 4% F GPIOA.4 5[ « /
void LEDO_Toggle(void * para)
{
GPTO_WriteBit( GPIOA, GRIO_Pin_4, (BitAction)(1 - GPIO_ReadOutputDataBit(GPIOA, GPIO_Pin_4)));
}
/o RBCHA ER BTN RN »/
void TIMZ_IRQHandler(void)
{

if(TIM_GetITStatus(TIM2, TIM_IT Update) ! = RESET)

{

TIMER_Execute() ;
TIM_ClearITPendingBit(TIM2, TIM_IT Update);

b

i

FRFI N 6. 7.3 JRIR T L0 o] G PR i 8 502 B — A R 06 AR A, 480 1 3 60 b
2 TIMER_TimerStart e #8021 S —ANHhE 15 8., 31 M Bk 77 LU e 75 38 5 3044 0
R, B U B P R O B O TR void para, ffl Fil 3 B 6 T 24018 o6 40T U488 32 4F 4] 3¢
B EMMEHSHCRIFIER G 7 A RE T HEAB AR E RS KRS,
BEKR6.7.4 GHE 100 ms SF [ TRRA, WA Y 0x50
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#xnclude stm32£10x_1ib. h"

% include "timer. h"

static void RCC_Configuration(void) ;

static void WatchDogfeet(void » para);
static void NVIC_Conf iguration(void)
static void WatchDogfeet(void + para);
int main(void)

{

8 i = 0x50;
RCC_Configuration(); /% Wi RCC FAFRRA + /
WatchDogfeet (); /% FEACH R (1K %/
TIMER TimerInitialisation(); /* BIRRACERBE (R ERT R /.
NVIC_Configuration(); /x BUHE NVICHAEHAL /)

/0 BBCLR AR RS 05 8% 2:1 000 ms M A /N B3 3. 5 0F 7 E ik JF ¥ 1 WatchDogfee
W05 B 4, W) LEDO_Toggle of MUHT 14 3 1 5 ¥ 41y &1; 8 ¥ 5. TIMER_PERTOD x /
TIMER_TimerStart(0, 100, WatchDogfeet, &i, TIMER PERIOD);
while(1);
i
/% ERBUEE: BV RE > /
void WatchDogfeet(void » para)
{
uB i = x ((u8x)para); /e BURAE A KBV RSB A — WK < /
WHDG_SetCounter(i);
WDG_ClearFlag()
i
/o EBCHER « S AHBR o BE IR 35 BRI % /
void TIM2_IRQHandler(void)
{
/% FABRFHNE.7.3 %/
i

B — T A BB S E AR RE R R A B BRI e
f 2 £ U7, 28U E S I 25 b T IR 25 A N R AT TIMER _ExecuteO) i 8 B 04l i TIMER_
TimerStart 6 $OR It A0 4 48, 02 5040 B 8 1608 405 . o it I J60 0 32 900 1) 56 3 A
0 A48 25 0 T o ) 5 0 B 2 I8 TAR AR, S 5 A 280, RS 6 B R A 1 2
M2 B R N JT I 6. 7. 4 P9 B4 &) =55 5 BF KT (IR FE W0 6. 7. 4 il
WatchDogfeet (785 void % para)”—=*j: %5 $ £ 26 (WA SE I B 6. 7. 4 oF WarchDogfeet
% void * para BAYHEHRH (u8 x )X A1 G B,

ﬁ!ﬁm%&%ﬁ],ﬁ#ﬂéﬂﬁwrﬂﬁﬂﬁﬁ)%%ﬁﬂﬁﬂ‘JE’&iﬂ%iEl{ﬁEf*}i{ﬂﬂ%*ﬁﬂ&%
ﬁi&ii’ﬁmﬁﬁ‘&}!ﬂﬂPMﬂﬁ%Eﬁ*Eﬁﬂ-‘HﬁJEEﬂWEM,Mﬁﬁﬁm@ﬁti&ﬁﬂﬂﬂllﬁﬁlﬂﬁ
4. %th%'Kﬁﬁﬁiﬁ_i&Mﬁf*iwzsﬁﬁam#&ﬁ&%&%:élﬁl,MQHEIL‘M%&'HT%T
&‘Etﬂ—.‘wﬂﬂhﬁ%ﬁﬁ@imf%ﬁ(,ﬂ#ﬁﬁ#iﬂﬁ)ﬁf’tﬂu@ﬂi&—ﬂi&ﬂ,
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i STM32 BHE R TAER A MM HE B X B BMXMNEE, E 6.8.7 iR,
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AF PTG CMSIS #10 . AW kB {73 T STM32 f 3. 4 JA< B £ FE 7E Keil pVisiond
FRABHEEY A THRER BREEFCEAR

Keil ;o Visiond FF % FF 55 i 52 A< (o FH YR 5] 0 i 5 st boapp i boot
SEHET STM32 1 2. x RRA R E R TR . Joemsis L interrupt
B % R 4 4B STM32 (4 3. 4 A [ 4 FE i library 1{,1::!

STM32F10x_StdPeriph_Lib_V3. 4. 0. rar, R 57— 44 obj 1 user

A4 STM32 v3. 4 i 3CF S, IFHRE 6. 9. 1 F7R dlE S
STM32 v3. 4 SCH I ML .
SRS STM32F10x_StdPeriph_Lib_V3. 4. 0. rar 43 B STM32F10x_StdPeriph_Lib_
V3. 4.0 3CPFde, IR 6.9. 1 MY A I STM32F10x_StdPeriph_Lib_V3. 4. 0 3C {4 J¢ B
— RIS F) STM32 v3. 4 Wi,
£6.9.1 SIMR2VJ4HNMERKE

E6.9.1 ®iSTM32 V3. 4HR

H REIARIES 3 STM32F10x_StdPeriph_Lib_V3. 4.0 f il
N startup_stm32{10x_cl. startup | \STM32F10x_StdPeriph_Lib_V3. 4. 0\ Librarics\CMSIS\CM3\
.
o _stm32f10x_hd % 8 3 ff L ST\STM32F1 F BT AT A
stm32f10x. h X ff \STM32F10x_StdPeriph_Lib_V3. 4. 0\ Libraries\ CMSIS\ CM3\ Device-
system_stm32(10x. h X Support\ST\STM32F10x
core_cm3. h X ff \STM32F10x_StdPeriph_Lib_V3. 4. 0\Libraries\CMSIS\CM3\CoreSup-
cmsis
core_cm3, ¢ 3({F port
\STM32F10x_StdPeriph_Lib_V3. 4. 0\ Project\STM32F10x_StdPeriph
system_stm32f10x. ¢ f e e (R ]
_Template
e \STM32F10x_StdPeriph_Lib_V3. 4. 0\Libraries\STM32F10x_StdPeriph
Driver\ine F # B 4 X
library |
\STM32F10x_StdPeriph_Lib_V3. 4. 0\Libraries\STM32F10x_StdPeriph
sre K )
Driver\src F #5745 34
user main. ¢ M P B main. ¢
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#%6.9.1
H # SR A 3 f STM32F10x_StdPeriph_Lib_V3. 4.0 #fi %

app
Stm32(10x_it. h X # STM32F10x_StdPeriph_Lib_ V3. 4. 0\ Project\ STM32F10x_StdPeriph
sm32110x_it. ¢ X _Template

obj .

list -

1 e STM32 v3. 4 4436 F 9 app.obj A list S S ¥R H %8,

#6.9. 1 HEL EHMERET 3.4 MPFM STM32 T
ML . BZEA LTI Keil pVisiond JF & FR8E, i
4R S (L STM32F103RB % #) 48 STM32 v3. 4 X
FFHE A TR IR E R 0 6. 9.2 FiR.

AR BB 6. 9. 2 IR TRLEHIFI STM32 v3. 4 3L
fEd i B RGHREE—FK. T —%%RHE STM32
V3. 4 SO I A SRR N B Keil pVisiond
TRELHF I library B R T UG STM32 v3. 4\li-
brary\src g4 89 3CfF, i boot H 3 FAR #2844 % B
ikt L6 1A SR AR 1A FUAT main &3 main, ¢
SO user H %, B INSEAUS WHE 6. 9.3 iR,

# (] interrupt
# (] user

=pp
#{7] emsis

B 6.9.2 Keil pVisiond fi TERA

VA TR HE L WAL T 2. x B AFHER STM32 T8 5 v 4 BRMML, 995 E AT
FREGHIMIE AR, RIS R AET 2. x B2 3. x B FE LI ad FRAB L — BEAY, S T R4S My
I 0 0 SCE AR D o 04 oK B 049 0 UL 0D 2. x T8 G ) TR b R A0 105 B TR B3

W TAE.

® $TFF T#3%5 Option for Target, £ Output H & H.il; Sclect Folder for Objects., 7 #

HEIBT O kB STM32 v3. 4-—+obj X%k,

® TR Option for Target t1, 7 Listing # /& #:; Select Folder for Listings, 73t

BB 4 STM32 v3. 4—list Xk,

® TR Option for Target 1,7 C/C++ R E ) Define 141 A USE_STDPERIPH

_DRIVER #l STM32F10X_MD, {# fiig & I .

® TR Option for Target #, 4 C/C+ + R E ) Include Paths Hj A T8 X {19

BB WA 6. 9.4 R,

FEMBESEEE  FFRAT K Rebuild, 45 B 58 BHHR, 108 6. 9. 5 FiR , B0 T R gk

SLEYBTAT TAERRSER T .
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47 |

1-]#include "stm32f1@x.h"

stm32

= boot P ;
[#] startup_stm32£10x_nd. s (| 3 int main(void)
4E{
5| return €;
61}
£ 7L

- |#] stn32£10x_blp.
=tn32£10x_can
E stn32£10x_cec
i [2] stn32£10x_ere.
4] stm32£10x_dac. ¢
[£] stm32£10x_dbgneu. ¢
stn32£10x_dna. ¢ |
[3] stn32£10x_exti. ¢ |
- [#] stm32£10x_flash. ¢
(1 (3] stn32£10x_fsne. ¢
1 2] stn32£10x_epio. ¢
stm32£10x_i2e. ¢
[£] stn32£10x_iwdg ¢
#] stn32£10x_pwr. c
stn32€10x_ree. o
[#] stn32£10x rte. |
2] stn32£10x_sdie. ¢ |
(2] stn32€10x_spi. |
(2] stn32£10x_tim. ¢ |

s

stm32£10x_usart. ¢ |
+-[#] stn32£10x_wwdg. ¢ |
interrupt |
[£] stm32£10x_it. ¢ |
user |
[# main e |
{1 app |
emsis |

] core_cnd.c {
system_stm32£10x. ¢ |

B6.9.3 IBXHFEMRE
B J5 X JLAS /IR AT AR
@ boot HF T & STM32 )i 31 3CF A [6] 2% 4 5 22 7] 89 ) 3 30 R E R I F -
® /NARANH STM32 284 Al startup_stm32{10x_ld. s 3044 .
® ik STM32 8846/ startup_stm32f10x_md. s XfF.
® KRARAM STM32 2846 ] startup_stm32f10x_hd. s 3.

88 <
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Setup Compier Include Paths:

UK!W

6.9.4 REAXHATHRR

| core_cm3.c...
compiling system_stm32f10x.c...
, linking...
Program Size: Code=260 RO-data=268 RW-data=20 ZI-data=1636
j ".\obj\stm32.axf" - 0 Error(s), O Warning(s).

H6.9.5 EHME
® HERA STM32 B84l il startup_stm32f10x_cl. s 304,
58 (U 69 S8 8% 4 U 5 STM32F103RB, i T 4 £t ) STM32 845, (8l bt 7 1 A 2
startup_stm32{10x_md. s 3Cf4 .
@ 4 C/C++ R Include Paths "HLA TR SCHF 5 A B4 & 0. b SCPERO BEAS
@ 7 C/CH -+ iR Define 15 AMIF A BIME A T & L T340 TREEH R
%80 E A USE_ STDPERIPH_DRIVER #1 STM32F10X_MD, JIlAH 475 2 s ST %

# define USE_STDPERIPH_DRIVER
# define STM32F10X_MD

G A K0 4 R AR 48 R AT B . [ B 3 0 38, STM32F10X_MD 3 77 ff F ot 2 4 70
FH STM32 B F, 2 5 SC UM boot B % F 83 h SC S RE, B I AR 210
STM32, i i A STM32F10X_HD.

6.10 MMXE 10: R 1/0 DTS 12 £O

STM32 fH 1 2% 89 By iR F WA 12C MR8 FAT R — B




O T R ooy AR eI

12C 5Mg

EX TR VPV VT ELE EREA P T

[DF %32

o RR A 59 F ¥ 2 A4 EVTEV7_1,EV6_1.EV2.EV8 4 EV3 ¥4, A Tt
P B AT T AR B ARR e R LA M,

R R I E

G RAAEA S F P 2 A K ACK #4454 & 48 f bk ob 297, 22 EVT.EV7_1,
EV6_1.EV2.EV8 #» EV3 ¥4 8, st istde F 34

@ £ 12C #§ DMA X, Ak 4 L& B ABK—AFF .

@ # 1 12C # B 3F e € # 4R S0 AR A o 5 SR L AR R AL P L

VP STM32 s thl 28 13 FI B SRR H R M FF R B & B, 12C $E O 7R TAE R RRE B
BE, L% B T SRR A LR 5P 0 6] T Lo R SR BT A . A R R AR
T RHL: STM32 BEE{F 12C BEFF AR RER H T .

MR ST B4 th B ER BN 12C #4745 46 L 0 56 T RUSBE S i AN 1) . {H 354 12C
AR HE 1 B oI R S B A S B R OR AT B 1 12C TR A R T HAR 0 R T AR
S5 AT e 12C PWTRTIRES X R B " A BN AR BAR LR T AT A 9 12C BB
S . WA A 12C 9 DMA #8850, 0 £ @ ¥ 48 750 F 0 FF K HEFE , R 12C #E0 i R
TEHE A KRR,

B /O CURAL 12C BRI R — RS WAk . B A BEBLIN FF 60 20 26, X B F 38
i 12C e CUR B8, 78 9 I P AL B b 2 ii R oo S bt T e L (0 12C RA S BA R —
R R R R 400 kHo) , M A HE RS RE ML vERE. ML T M
STM32 # 1/O OEHL 12C B P SE 20T AWE R K# 5 A TR I HB W B R &
IR A BUEE R FE AR 12C Sgi0.

FRFFUE 8 6.8 1 ffH STM32 ) 1/0 [3CHL 12C SR IF , 0 5080 12C 42 11 880/ 5 .

EFHL6.8.1

R T A L A
#ifndef _TIC H_

#define __TIC_H_

# include "stn32£10x_lib. h"

# define SPEED /x O BEBH +/

# define SCL_PIN /* @ SCLESIM «/

# define SDA_PIN /% @ SDAZTIRY «/

# define SCL_PORT /% @ SCLEIKO */

+# define SDA_PORT /% @& SDAERIHI x/

# def ine SCL_PORT_RCC_CLOCK /% ® SCL 3T 4 m4h » /

# define SDA_PORT_RCC_CLOCK /% @ SDA U IR &0 50 «/
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# define SCL_H GPIO_SetBits(SCL_PORT, SCL_PIN)
# define SCL_L GPIO_ResetBits(SCL_PORT, SCL_PIN)
4 def ine SDA_H GPIO_SetBits(SDA_PORT, SDA_PIN)
# define SDA_L GPIO_ResetBits(SDA_PORT, SDA_PIN)
# define SDA_read GPIOiReadInputDataElt(SDA‘POR'I“ SDA_PIN)

extern void LIC_Init(void);
extern bool TIC_ Burstirite(u8 » buffer, ug length, ul6 addr, u8 hwAddress);
extern bool IIC_BurstRead(u8 » buffer, u8 length, ul6 addr. u8 hwAddress);
static void ITC_delay(void);
static bool IIC_Start(void);
static void IIC_Stop(void);
static void 1IC_Ack(void) ;
static void IIC_NoAck(void);
static bool I1C_WaitAck(void) ;
static void IIC_SendByte(u SendByte) ;
static u8 IIC ReceiveByte(void);
#endif
Joxxorx o %o x ok w3k SCHE e, hBEHT ok % xx xxwx Kk k n/
J T S A I SR v}
# include "iic.h"
/x R¥E : 1IC_Init
* HREHE . WML 120 SRBE(HR S * BIER K
* WABY % * I [ i s Ex/
void I1C_Init(void)
{

GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2PeriphClockCnd(SCL_PORT RCC_CLOCK | SDA_PORT_RCC_CLOCK , ENABLE);
GPIO_InitStructure. GPTO_Pin = SCL PIN;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_S5OMHz;
GPIO_InitStructure. GP10_Mode = GPIO_Mode_Out_OD;
GPIO_Init(SCL_PORT, &GPIO_InitStructure);
GPIO_InitStructure. GPIO Pin= SDA_PIN;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed SOMHz;
GPIO_InitStructure. GPI0_Mode = GPIO_ Mode Out OD;
GPIO_Init(SDA PORT, &GPIO_InitStructure);
}
/x RBE : 1IC_BurstWrite
* RBUHER . T2C BT EM
* MABE . buffer, HET A 1K 1 15 5 A KR K77 B M AL slength, F5 5 A ME M M0
* addr, WA 3 () 77 5 s 1t s bwAddiress , M 28 4 (0 B 1 4 it
* BIMER K
* R + FALSE, B AR I s TRUE, B A |3y » /
bool 1IC_Burstiirite(u8 x buffer. u length, ul6 addr, u8 hwAddress)
{
u8 i =1
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/% PEREBEME </
if(11IC_Start())
{
return FALSE; / x (@B KM RN, MPE BRI S «/
i
1IC_SendByte(((addr & 0x0700) >> 7) | hwAddress & OXFEFE); / » H#{Fisht »/
I HRE </
i£(11IC_WaitAck())
{
/% RIS PG R A RBOR R TR
1IC_Stop()
return FALSE;
i
1IC_SendByte( (uB) (addr & 0X00FF)); / » 53 {F 7zt » /
1IC_WaitAck() ; /x HRHRK +/
/% BEBAR TN B length x /
while(length -~ )
{
1IC_SendByte( » buffer) ;
IIC WaitAck();
buffer ++;
}
1IC_StopO) s/ * ALK M */
[ FERERFBURT A MR R AR </
while(i--) { IIC_delay(); }
return TRUE; / * ‘5 AR SERL, B IFSE F RIS E  /

- —

« E¥H&  : 1IC BurstRead

* EEHR 2C 2R 3 5% 1 R 2

* WABH . buffer, $$F IR, 55 15 K5 77 Flf ik 1 008 () 77 M M At 5 Lengtth, £ B2 M R A9 1 2K
* addr , 881 B 47 i .4t s hwAddress , W 88 {4 ) B8 {4 o ik

* WMMER X

* R + FALSE, i ! % W s TRUE, 3t @9 * /

bool TIC_BurstRead(u8 x buffer, u8 length, ul6 addr, u8 hwAddress)

/% PR x/
if(11IC_Start())
{
return FALSE; / i@ B A& AF 7 £ R W, BBCE EIERIGE  «/
}
1IC_SendByte(((addr & 0x0700) >> 7) | hwAddress & OXFFFE); / » H#{f sl JERHTERRE » /
/x BIERE »/
if(11IC_WaitAck())
{
/x BB R PSR A RBOE PSR +/
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1IC_Stop();

return FALSE;
1IC_SendByte((u8)(addr & 0X00FF)); / * 5 B{FfFfluht » /
1IC_WaitAck(); /x BERE x/
1IC_Start(); /x BREEEBEG </
1IC_SendByte(((addr & 0x0700) > 7) | hwAddress | 0x0001); / » ‘B 3R#Fibhk . M &b f7 iedRfE  /
IIC WaitAck();/ » HFFR% */
/% FFU RO B MOV B Length ¢/
while(length)
{

* buffer = JIC_ReceiveByte();

if(length==1)

{

TIC_Nohck() ;

i

else

¢

I1IC_Ack();

i

buffer ++ ;

length~— ;
+
11C_Stop();/ » FRAEGEREM */
return TRUE;

}

/% LIFRRSMRRIT RIEEBERE « /
static void 1IC_delay(void)

static bool IIC_Start(void)

static void IIC_Stop(void)

static void IIC_Ack(void)

static void I1C_NoAck(void)

static bool TIC_WaitAck(void)

static void I1C_SendByte(u8 SendByte)
static u8 TIC_ReceiveByte(void)
Joxxrmnnmwnxnwnxnx EXPE dic CEEH ke xnmn kX r kxR

Rl g th— ARG, LA T RER Xt EEPROM #8F 24C02 #4718/,
O T FARABEIF BBk X “iic. h”, 4 ) 24C02 $§ 14 {4/ STM32 #) GPIOB. 6 3%
#e SCL £, i) GPIOB. 7 313 # SDA 2, UM FRFF 16 6. 8. 1 th (D ~ DAb B % 2 X ki

BF
4 def ine SPEED 1000
# define SCL_PIN GPIO_Pin 6

4 define SDA_PIN GPIO Pin 7
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# define SCL_PORT GPIOB
# define SDA PORT GPIOB

# define SCL_PORT_RCC_CLOCK RCC_APB2Periph_GPIOB
# define SDA_PORT_RCC_CLOCK RCC_APB2Periph_GPIOB

R F] LR A k" SPEED” () 2 B B, KR B 12C SR DM %, B4 A/
PRH AL R K, R AR A S ST A S 0 A B B R
@ BMSERIE, TR T % 12C MM B T T 2 FRABBIEK 12C BEMA R
iy TAR o, 8 F TIC_Init #6%TIC_BurstRead & ¥ 1IC_BurstWrite i B A %t 24C02 %
TFEATIE/B T, WBIFIE 5 6.8. 2,
BFEHL6.8.2
# include "stn32£10_lib. h"
# include "iic. h"
u8 datawrite[5] =1{0, 1, 2, 3, 4};
u8 dataread(5] = {0, 0, 0, 0, 0};
int main(void)
{
/% PGB 12 PEIZED « /
IIC_Init O);
/v BRARRELF L ) 0xa0 ) 24002, M 3 Ox00 ZE R HUALIFBAT A 5 A F 4 MR » /
1IC_Burstirite(datawrite, 5, 0x00, 0xa0);
/% BRACEE(F ML Y 0xal fy 24C02, 3L 0x00 77 8 B IF B4 TR I 5 A F W Bl « /
1IC_BurstRead(dataread. 5, 0x00, 0xa0);
while(1);
)

FTEATR B3 AU 12C 48 LUBESR FLAT AR 5 10 55 A 4 0 RG AL ME , 96 530 A B2 4 3 A R MOE
o, {iﬁiiﬁﬁﬁeﬂ%?ﬁﬁi&ﬁéﬁ%&#%iﬁvt{%i##’ﬁ%’l‘l‘:%l(&??ﬁfﬁ 6.8.1
O~D>BTH I, 4738 i ¥ TIC_Init o 3 1IC_BurstRead s A 1IC_BurstWrite 53
BTSN 12C 48 0 844 i/ 5 .
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LS MESLEI . STM32 BY IAP B

AR T FIRHFBITABE DR - —DEREHELH . STMS2 8 IAP F R, A
%% & GPIO.SysTick i it 3% \USART .4 & Flash #4138 % 1 & 003 1E. IAP £ —M 74
AT IZ RER B R TAP SR T USSR S . T RABE . 5 STM32 JFR A
BB AR AP X R AT

JUF- B AT 6 7 26 H R AR A R 2 YE B B R 5 A0 T 47 D7 + IR BE 7R + I B o 4% + it i
I I A B B STM32 4 35 AR S + K BAFAEJ7 RO MP3 #E M B8 G 0], X seLi RS
e BT 51 MEEE HATLF AP LR BFHE R AP ERE R B A B H K, XL
B BAF A — R 3R B R T X E R T M7 8 L. A B YRR — A STM32 i 4
B PERLTR B 2R BUH 3 B STM32 fH  88 69 I 80 R 45 . GPIO. 52 B 85 . b 7 R 45 US-
ART LA K4 8 7T 42 Flash %5 P3S4 B0 B0 MR 0 — NG5 A HESC R B0 [ 0 i B A SR 0
CTERTEX . ARG R STM32 1) IAP 7%,

IAP, £ #&“In - Application Programming” , 51 St 88 0 “ 7 S JI R 7 R 4127, IAP B
— 388 3o 3 ) 2% £ %6 S0 17 4% 1 (4 USART . 12C,CAN ., USB, LUK 5 1 8 5 2 o285 95
) X IE7E B TR FF ) P B AT IR R BT A0 R . IXSE @A BT ICP 5% ISP #%
A :ICP(In - Circuit Programming) $ AR /23 i 76 £k 7 JL A% X A HLBEAT B FF 485 i B A L ISP
AR MR 3E L T HLN B 6 Bootloader BFSI R M T H AR, KR ICP HARE £ ISP £
AR ETEEAVRECQBRIE, SR TR RBRERS. HF-ANARRCSRZEEHE
ShFE S H AT R Y A R R L 4 R TR S E S R 6 T E R
—H R ABFETIAT TAP FR 058 4 T LA S8 % b 3 M I0b 46 00, 7 L 25 408 T30 B 8 6
KWBIELH IR U ETULBERBRAERGE, X402 1CP 5 ISP A K 545
B FERN GO B8 SRR TAP SR A & AT R, LR T I R N AR RO B B
STM32 ik il 884 47 AT 442 60 P9 B IR 47, 5] B STM32 $ 45 fE 0 fk b FIBR K E B £ 300
SMEE f B 11 U AE STMB32 ESCHL TAP R R 562 nf 1789 .

TAP BRI B O — BB S e M DL BB EY TAP BF . B RF 2B M 3 5403
B AT OLE A AT IR F M40 R B SN SOB (7 1 LU R T L B4R 0 78 0 B S U
AT LN A S G IR B R B B B AT R 5 A M BRI 380 TR S B




Erinn A}
s, LA bionay | LAE G
srgu %?%f@ ] 6 R4q

7 STM32 Vﬂﬁﬁd%ﬁt%mml’ E#Z‘ﬂ W e BB — F STMS32 i 43 N A 41 AL 4
R Ehd . STM32 f A 5 IR 77 H ik 2 43 F 0x8000000, — M1 8L T , 2 F SCAF 3 M stk 3
WEFFHEE A . A STM32 23 F Cortex — M3 P #% i) 18088 1 88 , JL 4 3038 izt vh I 1) B % 73k
WAL . STMB32 b HUJG , B 55 Ak o I8 1) 4 3 B5C et 57 37 o 8 180 ik $RAT 52 40 o W 5 AL
Faah. A5 AL T R BA O M k7 BT 0x8000004 Mo ik 75 1] e, X4 v T R I
STM32 f) A EBEEAE LA 22 A ShH PC A4 5 (21 o b 1o it 7 b, I 4R 405 o O IR IR 144 X R
fr P B AT R T IR S R . R R I M e R A0 — 1 T B STM32 TR i B
AT LB SR F B A R R i k.

1£ STM32 ¥ # #% £ 303 IAP J7R B8 T USART 3@ fi5 \Flash %485 A % % MR AESL
AR STM32 @3 st A h Wi . B 7.1 B/RT STM32 HAMEITHE.

0x8000000 AL
©  0x8000004 Tﬂﬂ,‘ﬁﬁ"ﬁ Reset_Handler
. FARR TR | NMiException
i B RTRA R | HardFaulException

0x8000004+n | HATFRTEEFACL Reset Handler(void)
@ [EE AL tion(voi

o TETRFAL | xxxHandler(void)

msoooomm[ mainR A 1 ] Int main(void) |

|

\ FRAER]

M7.1 STM32 ¥MHETHRE
B 7.1 I F
® STM32 i J5 » & Witk 0x8000004 AhB ) 52 iz v i 1 £ iy o ik , 3% B 3% B AT 42 iz o




SRy e i) e o
www. dianzil68 ROUSTMI2 8 147 R 7,

WK 95 AR, A 7.1 AR S ORTR .
® SRR FPAT M BRALRRBEE C BIFM main MBL A 7.1 PS5O
JR T main B8 BOR R — ANSEFRER . & — A K AR i R .
® ff main RBPATHN B, RAET — AP ER, SR STM32 #9584 515 24 PC
FREF IR B b Ak, A 71 PR S QTR .
© R o BT R 3 A AL ) o 8T AR 5 R L NP 7.1 AR S O FTR
® PKTIR %5 BT BAT S R L BT MR 8] E main BRECH T B 7.1 AR EO@FTR.
F#7E STM32 AT AP BJF, UL E 7.2 Bz, %HE 7.2 ®RiEmT -
® STM32 ZA{iJ5 , Mk 0x8000004 kIR Hi 5 fiz 1 b7 160 Bk ) b 1k , I Bk #% 04T 52 432 P 7
MR %5 B2 %, B J Bk S 2 TAP BT () main 8L W0E 7.2 RSO QTR XA R
FE 7.1 A RLAR S R — B
AT IAP A #RJ5 (STM32 WIS E M T H B AW, B 7.2 UK AR HR
HEE T 0x8000004 -+ N+ M) BEFE 515 AT I 5 A 17 B 3%, B 308 PP 09 2 iz b
i) Bt B AT 7 R 0 52 b O B 95 7 B B 4% 59 B2 M) main i
FOHDSRWMAE 7.2 MRS QFTR. FHBRFHN main BN 4B A K A& B A4,
TRl B R % VE AL STMB2 g P RBAE A =S I R R 9 £ B LT 2 b .
TEF B IF main B BRAT B LB rh, — TR W, PC 45 400 & I % 2 s it
0x8000004 H I 1iy #k e 4t » T I AR H18 JF Ry v Wi i ik 32, A 7. 2 AR S O FTR .
TERF XA STM32 (9 BE LI S b .
AREE PR B B RO PR S A EE 7. 2 AR B @FTR . R A Bk AT
1 v O R 55 AR o

® PTER %5 AT 5E RS 38 18] main BRL BN 7. 2 AR @ TR,

M ERBA R ST AT LB AL M AP S B EAMBRFERE 2 M ER .58
TN TAP B85 2S5 B R AR B4k x 9 Sk TF 06 s 06045 57 R 15 B0 o 067 1) 9 2 A0 9 B8
3, B M RB RN x.

VO BT R4 B 4077 85 R (Keil pvisiond 2 FF % 85) 76 T & Option for Tar-
get FE A B9 Target ZIIF 4 IROM f Start 513 KB RIF R 14 B9 3 7, N 7. 3 s
JF AR EH 1Y B 8 A 0x8002000,

o o T 1] i R 5 6 7 O R AL R A A R

void NVIC_SetVectorTable(u32 NVIC_VectTab, u32 Offset);

Fer B WNVIC_ VectTab Jy o 1 fit 242 16 4 B, i B30 Offset )y 3k 08 BS Bt , 401396 o} 6§
] {5 X # 2 08002000 4L , ] R ¥4 I % R B4 F <

NVIC_SetVectorTable(0x8000000, 0x2000) ;
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Options for Target ‘Stm32Usart’

Device Target | Output | Listing | User | C/Co+| Asm | Linker | Debug | Liikies |

STMicroelectronics STM32F103RB

Code Generation
Xal (Mrz): (B8
Operating system: | None <] I Use Cross-Module Optimization
™ Use McroLiB I BigEnd
I Use Link-Time Code Generation
Read/Only Memory Areas Read/Wite Memory Areas
defat ofichp  Stat Sz Satp | defak ofichp St Sze Mot

r Rom: ¢ r me[ r
o e I
r Roms e lir rm — r

oncho onchp
= RoM1: [BxE002000  [Bx20000 @ 1Ramt [020000000  [25000 r
I IRoM2 - - I RAM2 r

Co] oo | o - |

B7.3 QEEFRSHEREREL
(7 o A o R A 0 RO MR S 22 s i STMIB2 2 o T 7 0 o O 1o ik £ 25
H AR Ak T AR 22 S M T A8 v T 1) it R AE DR o O W BB A B TR T O AR IR
AT LA LM S G AE TR AP FRT AR IT .
® STM32 ZA1/E . FH — M KPR S AT L i T M T IAP 322,
® IAP Wt il it b AL HLERF R STM32 9 USARTIL &4 & 3% FF B 5 37 (0 8 1% S04
STM32 $ i B J 6 T A 0x8002000 H ik FF 44 5 A i 21 £ %8
© STM32 5 By i i 85 I i B0 R 75 58 2 M, SE R 3 MU TAP 45,
® R 15 Bk 0x8002004 Mtk FF IR IEFTHI B A IFRF .

HRFFHE A A0F

/% Xf¥%  :mainc

* fiF : Losinganong
x B fE) : 08/08/2008

> MR . ERE x/

# include "stm32£10x_lib. h"

# define MAXBUFFER 512
#define IAPSTART  0x8002000
# define PAGESIZE 1024
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# def ine TIMER ONESHOT
# def ine TIMER_PERIOD 1
typedef struct _TIMER

u32 Tineoutcnt;
u32 Tineout;
void ( x Tineoutfuc) (void » paraneter);
void» Parameter;
u8 Timerflag;
) Timer_typedef;
static Tinmer_ typedef TimerList[10];
static u8 UsartBuffer| MAXBUFFER] ;
static volatile ul6 Usarthptr = 0
static ul6 UsartRptr = 0;
static u8 Timeout = 0;
typedef void ( * pFunction) (void);
PFunction Jump_To_Application;
static void RCC_Configuration(void) ;
static void UsartInit (void);
static void KeylInit (void);
static void NvicInit (void);
static u8 GetKey (void);
static u8 BufferRead (u8 * data);
static void FLASH DisableliriteProtectionPages (void);
static void FlashProgram (void);
static void FlashProgramedata (ul6 data);
static void FlashAllErase (void);
static void TIMER TimerInitialisation(void);
/v R : main
* BABINIA . main HY * H B
* WASH . K * BEH
int main(void)

{

o

*/

RCC_Confiquration ();
KeyInit ();
if(1GetKey ())

{

GPIO_SetBits(GPIOA, GPIO_Pin 4);
UsartInit ();

TIMER TinerInitialisation();
NvicInit ()

FlashAllErase ()

FlashProgran ();
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p_To Appll(:atmn = (pFunct)on)( * (vu32 % ) (IAPSTART +4));
,_usn,nsp( ¥ (va32 » ) IAPSTART);
Jump_To_Application();
}
GPIO SetBits(GPIOA, GPIO Pin 4);

while(1);
i
/x B : RCC_Configuration
* ORBGHE - WEREE SR P T
« HABK . X S REM E %/

void RCC_Configuration(void)
{0/ % AHAUFDH RCC_Configuration o P HEHE AMLHS LB 5 A BIFI A A 1% /) )

/x R¥AH : KeyInit
* pRECHE . R GPIO, B BRI R AT BT * WlER X
* MABK R * 3R [ {H ko ox/

void KeyInit (void)

GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2Per iphClockCnd(RCC_APB2Periph GPIOA, ENABLE) ;
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 0;
GPIO_InitStructure. GPTO_Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , SGPIO_InitStructure);
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 4;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_Out PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_10MHz;
GPTO_Init(GPIOA , &GPIO_InitStructure);

i

/* BB : UsartInit
* WA . RE USART, S 4K 4800 « BMERE . X
« HWABH . E CEEE . E %

void UsartInit (void)

{
USART_InitTypeDef USART InitStructure;
GPI0_InitTypeDef GPIO_InitStructure;
RCC_APB2Per iphClockCnd(RCC_APB2Periph USARTL | ROC_APB2Periph GPTOA, ENABLE);
GPIO_InitStructure. GPIO Pin = GPIO Pin 9;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed SOMHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPI0_Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
USART_InitStructure. USART_BaudRate = 4800;
USART_InitStructure. USART_WordLength = USART_WordLength_8b;
USART_InitStructure. USART_StopBits = USART_StopBits_1;
USART_InitStructure. USART_Parity = USART Parity No;
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USART_Ini USART_HardwareF: = USART_HardwareFlowControl None;

USART_InitStructure. USART Mode = USART Mode Rx | USART Mode Tx;
USART_Init(USARTI, SUSART_InitStructure);
USART_ITConfig(USARTI, USART_IT_RXNE. ENABLE);
USART_Cnd(USARTL, ENABLE) ;

i

/* BBAH : NvicInit
w BRBCHIA . BE e B AR NVIC * BigER R
* BABYM E * 3l fi x o/

void NvicInit (void)

NVIC_InitTypeDef NVIC_InitStructure;
NVIC_PriorityGroupConf ig(NVIC_PriorityGroup_1);
NVIC_InitStructure. NVIC_IRQChannel = USART1_IRQChannel;
NVIC_ NVIC_IRQC ionPriority = 0
NVIC_Init . NVIC_IRQC ity=0;
NVIC_InitStructure. NVIC_TRQChannelCnd = ENABLE;
NVIC_Init(SNVIC InitStructure);

NVIC_InitStructure. NVIC IRQChannel = TIM2_IRQChannel;
NVIC_InitStructure. NVIC_IRQChannelPreenptionPriority = 1;
NVIC_ NVIC_I =0;

NVIC InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC InitStructure);

i

/% WA : Getkey
* RBHE . ERBURRAT * HiEER
» MABH K * AR */
u8 GetKey (void)
{ return (GPIO_ReadInputDataBit(GPIOA, GPIO Pin 0));}
/v KB : BufferWrite
« BB GRS AR Lt USART i b 7 * WMMER X
« MABM K 3R ol i K %/
void Bufferirite (void)
¢
if (UsartWpt: (UsartRptr - 1))
{ return; }
UsartBuffer[ UsartWptr] = USART_ReceiveData(USARTL) ;
UsartWptr ++ ;
Usartiptr = UsartWptr % MAXBUFFER;
b
/x REH : BufferRead
o REHGE o PRI LT R * WUER X
* WAL XK * & s MBI AR« /)

u8 BufferRead (u8 x data)
{

uB s=0;
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if (UsartRptr == UsartWptr)
{
5=0;
i
else
{
s=1;
x data = UsartBuf fer| UsartRptr |;
UsartRptr ++ ;
UsartRptr = UsartRptr % MAXBUFFER;
}

return s;
b
A -1 : FlashProgramedata

* EEHA . AR Flash G A— kT HE * WHER X

* WIAS¥ . data P AR * REE sk %/

void FlashProgramedata (ul6 data)
{
static u32 flashwptr = IAPSTART;
FLASH_Unlock() 5
FLASH_ClearFlag(FLASH_FLAG EOP | FLASH_FLAG_PGERR | FLASH_FLAG_WRPRTERR) ;
FLASH_ProgranHal fWord(flashwptr, data);
flashwptr = flashwptr + 2;

FLASH_Lock() 3
i
/* RBAH : FlashAllErase

* WREBUNIR . BXBRFTA A8 Flash 5T * MMER R

* WAS¥ X % I8 E Y

void FlashAllErase (void)
¢

u8 n=0;

FLASH_Unlock() ;

FLASH_ClearFlag(FLASH_FLAG_EOP | FLASH_FLAG PGERR | FLASH_FLAG_WRPRTERR) ;

for(n=8; n < 64; n++)

{ FLASH_ErasePage(0x8000000 + (n # PAGESIZE)); }

FLASH_Lock() ;

'
/x RBA : FlashProgram
» MBHIA . xf Flash #E 47 IAP 472 * WHER K
* MABH . X * 3B [E Ko/
void FlashProgran (void)
{
u8 Blocknum = 0;
ud n=0;
u8 data = 0;
u8 datalow = 0;
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u8 dacahxgh 0;
u32 UserMemoryMask = 0;

Blocknum = (IAPSTART — 0x8000000) > 12;
UserMenoryMask = ((u32)(~((1 < Blocknum) = 1)));

if ((FLASH_GetWr ionOptionByte() & 3% ) 1= Y
{ FLASH DisableWriteProtectionPages (); }
while(1)
{
switch(n)
{
case 0.

{

if(BufferRead (5data))
{

datalow = data
n=1;

if (BufferRead (&data))
{
datahigh = data;
n=0;
FlashProgranedata (((u16)(datalow)) | ((ul6)(datahigh <« 8)));
}
else if(Timeout)
{
datahigh = Oxff;
n=0;
FlashProgranedata (((ul6)(datalow)) | ((ul6)(datahigh <« 8)));

break;
}
default,
{ break; }}
if(Tineout)
( break; }}}
/% ®ME . FLASH DisableWriteProtectionPages
* BGHE BAMTA Flash BRI U * MHER X
* MAS¥K X * BEH f &%/

void FLASH_DisableWriteProtectionPages (void)
¢

FLASH_EraseOptionBytes();
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» ®¥% . TinerOutFlagSet
* BMCHR MY &R M, USART o 8T o XOR A x BHER X

* MABH R * BB */

void TimerOutFlagSet (void x para)

{

/

Timeout = 1;

* REA : USART UsartprintString * WABE . £

x YA . USART FAF R R * BMIMER K »/

void USART UsartprintString (u8 * string)

!

1
/

while(( * string) 1= "\0"

1
USART_SendData(USART1, x string);
string ++ 4

» WM TIMER TimerInitialisation * MASH %
* BREHAE - BPEE N AR R R * MHEER K +/

void TIMER TimerInitialisation(void)

{

u8 i=0;

TIM_Ti TIM ;
TIM_Delnit(TIN2);

RCC_APB1Per iphClockCnd(RCC_APB1Periph TIN2, ENABLE);
TIM_TineBaseStructure. TIH_Period = 2;
TIM_TineBaseStructure. TIN_Prescaler = 36000 ~ 1;
TIM_TineBaseStructure. TIM_ClockDivision=TIM CKD DIV1;
TIM_TineBaseStructure. TI¥_CounterMode = TIM_CounterMode Up;
TIM_TimeBaseInit(TINZ2, STIM_TimeBaseStructure);
TIM_SetAutoreload(TIMZ, 2);

TIM_ARRPreloadConfig(TIM2, ENABLE) ;

TIN_ITConfig(TIM2, TIM_IT Update, ENABLE);
TIM_Cnd(TIM2, ENABLE);

for(i=0; i< 10; i++)

{

TimerList[i]. Tineoutcnt = 10000015
TimerList[i]. Tineout = 1000001;
TimerList(i]. Timeoutfuc = (void * )0;
TimerList[i]. Parameter = (void  )0;

*

£3.€4 : TIMER TimerStart

BREHE o R R 3

WABH : Timerdent,$K{Fi M BHH T ‘TimeOut , 5 it B 6]

. ‘Tineoutfuc, i I 4% B % I AT R BCA 11 parameter , 117 i # M B3

.

*
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* £lag, H R 4 H S B BRH T AE F 20 OB 2 1R ST
* WEER K/

void TIMER TimerStart(u8 TimerIdent, u32 TimeOut, void ( * Tineoutfuc)(void * parameter), voidx
paraneter, u8 flag)
{
if(TimerIdent > 9)
{ return; }
__disable_irq();
TimerList[TimerIdent]. Timeoutcnt = TimeOut;
TimerList[TimerIdent]. Timeout = TimeOut;
TimerList[ TimerIdent]. Timeoutfuc = Timeoutfuc;
TimerList[TinerIdent]. Paraneter = parameter;
TimerList[ TinerIdent . Tinerflag = flag;
__enable_irq();
b
/% BEH TIMER_Execute * WASY X
* EMHR . KPP AT R R * MEBR K/
void TIMER_Execute(void)

0; 1< 105 i++)

{
if((TimerList[i]. Tinmeoutcnt ) && (TimerList[i]. Timeoutent << = 1000000))

TimerList[i]. Timeoutcnt
if (TimerList[ i]. Timeoutent =

0)

if(TimerList[i]. Timerflag | = TIMER_PERIOD)

{ TimerList[i]. Timeoutcnt = 1000001; }

else

{ TimerList[i]. Tineoutcnt = TimerList[i]. Timeout;

TimerList[i]. Tineoutfuc(TimerList[i]. Parameter);

} } by

/KRR X KRR XK KRR KK KRR XXX KX KK KKK XXX K KX XK KR XK KKK K K
* XPFE : stm32f10x_it.c
* fiE : Losingamong
* ERHW . 14/09/2010
* fiisg + AR % R
R P S
AR > <
# include "stm32f10x_it. h"
#define TIMER_ONESHOT 4
# define TIMER PERIOD 1
extern void TinerOutFlagSet (void* para);
extern void Bufferfirite (void);
extern void TIMER_Execute(void);




0 F LA Rk by T LAEI BT

www. dianzi 16 o RBHERH:STMI2 B IAP HE 7,

extern void TIMER_TimerStart(u8 TinerIdent, u32 TineOut, void ( » Timeoutfuc)(void x parameter),
void » parameter, u8 flag);
extern void TinerOutFlagSet (void x para);

/x REA : TIM2_IRQHandler
* BRECHIE o R AR TIM2 o AR 95 R 3 x WASH R
* MASH . K * B [l fg : Eox/

void TIM2_TRQHandler(void)
{
if(TIM GetITStatus(TIMZ, TIM_IT Update) != RESET)
{
TIMER_Execute() s
TIM_ClearITPendingBit(TIMZ, TIM_IT Update);
)
i

/* R : USARTL_IRQHandler
* BREA . USARTI o R 4 bR M * WASH
* WASE X * RMlE X%/

void USART1_IRQHandler (void)
{
if (USART_GetFlagStatus(USART1, USART_FLAG_ORE) != RESET)
{ USART ReceiveData(USART1); }
if (USART_GetITStatus(USART1, USART IT RXNE) != RESET)
{
TIMER TimerStart(0, 200, TimerOutFlagSet, (void x )0, TIMER_ONESHOT) ;
BufferWrite ();
USART_ClearITPendingBit(USART1 , USART_IT_RXNE);

i

BIFREILAERER.

o THRUIETFTRM .

® FIF IAP 5 AR ¥ SO BT 2. bin #2030 H B R RER. hex #3089 34

® Ji] STM32 % i P2 FF 3O A4 /S ik 48 — 6, B 2 STM32 ) Flash SR B A2 R 1 3d
fEOMEHE O .

® FAE STM32 AL HL2 813 ++— 248 5 HL 0 0 11 4 B0 ) 4% T LA MR 75
IAP # R Y%,

® SCEROR T IAP TR AKET RSN T # T GPIOA. 0 31 1 #5805 xf
STM32 AT AL #4E, ¥ E # F GPIOA. 4 518 b LED BTN RRHEA T IAP
B R USARTL B2 M5 A GRS AR 301, B2 AR SO 8 9 52 205 , LED 3%
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(1) EEER A1

ErrorStatus HSEStartUpStatus; /x5 XM HK R it HSEStartUpStatus » /
RCC_DelInit(); /x EERERRE «/
RCC_HSEConf ig(RCC_HSE_ON) ; /% JFJH HSE » /

= RCC_Wai i1 /% % HSE IR «/

/% ) HSE R 7 4R S L J A xf()l’i"ﬁ x/
if (HSEStartUpStatus == SUCCESS)

{

RCC_HCLKConf ig(RCC_SYSCLK Divl); / * P& ¥ HCLK(AHB) B 8 i Jy SYSCLK 1 5}48 = /
RCC_PCLK2Conf ig(RCC_HCLK_Div1) / % ¥k PCLK2 I §h A% HCLK(AHB) 14} x /
RCC_PCLK1Config(RCC_HCLK_Div2); / % PE#E PCLKL By 4P Uy HCLK(REB) 2 4}4%1 * /
FLASH_SetLatency(FLASH_Latency 2); /% BLE Flash Rt A PIBH 2 » /

FLASH_PrefetchBufferCnd(FLASH PrefetchBuffer Enable); /* {#ifi Flash HilRZEAF » /
/* ¥ PLL B S ¥R % HSE 1 4}5, 55K 9,0 PLL =8 MHz X 9 =72 MHz * /
RCC_PLLConfig(RCC_PLLSource HSE_Divl, RCC_PLLMul 9);

RCC_PLLCnd(ENABLE) ; /% flfl PLL x /

while(RCC GetFlagStatus(RCC_FLAG_PLLRDY) == RESET); / x % 7§ PLL & tilasE x /
RCC_SYSCLKConfig(RCC_SYSCLKSource PLLCLK); /% #E#¥: SYSCLK if#hiio% PLL x /

while(RCC_GetSYSCLKSource()!= 0x08) ; /% 7§ PLL iy SYSCLK B4R » /

}

(2) ERER A2

USART_InitTypeDef USART InitStructure; /* & ¥ USART )41k %% #k USART InitStructure » /
USART_ClockInitTypeDef USART ClockInitStructure; / 5 S USART i k45 HJ#& USART_ClockInit-

/

ok ok oxox oxox

Structure * /
WHEH A 9 600 bps
8 (UMK
1A IR, ER R
AR ]
24 1k USART ff ft
B A
AELS 2 AN 4
955 3 80 0 o B o R A SCLK 3 /

USART_ClockInitStructure. USART_Clock = USART Clock_Disable;
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USART_ClockInitStructure. USART_CPOL = USART_CPOL_Low;
USART_ClockInitStructure. USART_CPHA = USART_CPHA_2Edge;
USART_ClockInitStructure. USART_LastBit = USART_LastBit_Disable;
USART_ClockInit(USART1 , SUSART ClockInitStructure);

USART_InitStructure. USART_BaudRate = 9600;

USART_InitStructure. USART_WordLength = USART_WordLength_8b;
USART_InitStructure. USART_StopBits = USART_StopBits_1;

USART_InitStructure. USART_Parity = USART_Parity No ;

USART_InitStructure. USART_HardwareFlowControl = USART HardwareFlowControl None;
USART_InitStructure. USART_Mode = USART_Mode_Rx | USART Mode_Tx;
USART_Init(USARTI , SUSART_InitStructure);

USART_Cnd(USARTI , ENABLE); /% {#(flf USART1 « /

(3) ERAEP A3

USART_SendData(USARTL, (u8) ch);
while(USART_GetFlagStatus(USART1,USART_FLAG_TC) == RESET) ;
return ch;




L TRE MR SR

WWW. d1anz116§

wz B

Typedef & Y.

Wl Lol liony ©LAEIN e

A% A Typedef & XWF

typedef signed long s32; I AR 32 I8/

typedef signed short s16; /% FHES 16 (% «/

typedef signed char s8; /x TS 8 x/

typedef signed long const sc32; /e HEGAE 2 M~/

typedef signed short const scl16; /o BRFSHE L6 Il x/

typedef signed char const sc8; /% FAFG A e i </

typedef volatile signed long vs32; /% volatile MM g # 75 32 (¥ « /

typedef volatile signed short vsl6;
typedef volatile signed char vs8;

typedef volatile signed long const vsc32;
typedef volatile signed short const vscl6;
typedef volatile signed char const vsc8;
typedef unsigned long u32;

typedef unsigned short ul6;

volatile # MM 4 # 5 16 fi i « /
volatile (Bt A #F 5 8 fudt »/
volatile fSfif 4 755 Rif 32 %y « /
volatile i i 4 7 5 Rk 16 (i »/
volatile M4 B4 75 5 ik 8 ¥ » /
KB 32 ¥ «/

K 16 %« /

typedef unsigned char u8; /o TRFS 8 s »/

typedef unsigned long const uc32; /% TAFE R 32 %« /

typedef unsigned short const ucl /o TS EE 16 ¥« /

typedef unsigned char const uc8; /x EWE RS LB «/

typedef volatile unsigned long vu32; /* volatile Mg TAF S 32 B ¥y » /

typedef volatile unsigned short vul6;
typedef volatile unsigned char vu8;
typedef volatile unsigned long const vuc3z;

typedef volatile unsigned short const vucl6;

typedef volatile unsigned char const vuc8;

volatile 4 B A 5 16 %  /
volatile ¥l THF S 8 fir# » /
volatile ¥4 TAF 5 FLik 32 i # = /
volatile 4 () T AF 5 SLik 16 s » /
volatile #54fi ) AT 5 Hik 8 fidk »/
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