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61 166IPWM X bxCAN2.
R4 i 2/3/5X 168152 R 8 K=
ApEns [=>  2XSPU2SH
[ 164 M-I 2x B8 K=>{
SHHO/LN)
34/49/801M1/0 2XDAC K= =] B RED/TANED
1X SPHEI 2X 124ZADC = 0/1XSPL
foipsiacrsd H BEES k= 2xnc

M1.2.1 MEESTM32 S#H—K
(14T 8 .16 fir 8% 32 ¥ A9 F6 4. 1 IR #RTT LUR DMA £ 383 R &% sl i
H5. STM32 B RALR AR 25 A B R MERF 1 CPU Ui 4 11 A1 DMA 3 38 2 4] 1) 3% 4 K K 3 ]
6T, REBR A DMA HITRAR R 15 i, H A7 ¥ 8 4 J2 UL A s ) 28 B A o 3 I 9
BEEHER.

T AE B W R R B 64 R B AR R A T R 1, STM32 i il SR 7E M ShEE T IR i T A
MBS EATTE 2 V R T BT B BT AT R A 4T BB fT7E W 72 MHz £ 41
BT , AL #E 36 mA YL 7E 5 Cortex - M3 WM B RE 42 E RARKSE
2 pA BRI FE . BDAE SN ERIR TS AFALE R RS SR A, STM32 i 38 8 MHz #9 RC R 7% 2%
AL AT DA R AR AR, X RR R i IR D RE R R B 45 0 B — B RE(E T STM32
P 88 0 BRI R FE [ REUTARRIF BB AR U R b

2. M

AR L F R U S 4 TR AR AL EREE ST OB SR AR AR B R R L W AR, R
BT AL BR 2% 3B A7 AT MM B R AR ARG . T XS AT R M5 1R, STM32 B & T — R 5 i B




——HAmSTMI2 7,

Al 3s12kB L:. @“”Eﬁi\?#“
Corex MalRE % g Flash i 2 POR/EDRPVD
A~ E 6-64 KB SRAM
JTAG/SWillik¥ 1 2 32 kﬁﬂ’fﬁfm
™ ) 3 07N EHEFE RHRGE
X RET RIS & shrin L2zt MH, |
-E T
3~LADMAEE
KRR/
5 ] < G
é S B | ARMICE 7 96 (W36 Mio)|
B0
5 5w H s Xiluen #
34/49/80M/O R e |1123 X SESHLILIN $5
3 2XDAC K= VRHE R /T NED
1XSPHE 2 2% 1247ADC k= 0/1 X SPT
LXBLROLIN G g
WAL R TANED] é EEEBE 7@ 12X12C

B1.2.2 EXDSTM32 £H—K

PR TR PIEEA  EER ML o AR 4E — ME R E R W2 — A 2 2 8
RERPANE IR 0o R T UG 0 B S0 30 4 5 98 A0 2 A 2 B B 22 2 0
STM32 P 8 MHz #) RC R %28 ) e b £ 8K, BANF IR E R 85 09— MR VBT 0 &
TV BT R0 0 B S S K I )L R 2 R SR R R e MR B
ARG ORI, B2 AR VR IR . S DR 0 R A R 8 5 0K
B R AR ARG B AR T ST B R D (E STM32 9 % RSB B A5 B ST B T
L RE“ S A .

3. R

HOE TR A, — S ABE BT WL, TR A BRERE I R B
W% SV LLDT IR A B U B . STM32 T L84k 2 o 36 Flash 1 75 BE AR A B T 3 38
i PRI BRI M A . 2 Flash A9 38085720 B PR 25 B4R 5 00 Bl to R B2 FF 43 7
5 ARG T B I — 2 R AR TN o O R B A (T B R o
R i AT LA 25 M FCAR P VS TR AE A 20864 Flash o R B4 0 [, STM32 3 4 —




&srmz EEE3H

AN Y RAM X, i3 RAM X SR — A AR K5 B REH » 254318 b 7= 4 i F
ALt , STM32 22N 3838 T ARSI, BEED A 30K i i & 1 RAM R AR 2B .

4. RUEFRZR

V& & T RPBEAERMAFRERE L Thumb - 2 4R STM32 R5). Hi#H %KL
R Bt R B B4 A9 T BDAT 4K 43 %) Thumb - 2 54 46 F STM32 M X .
ST 2 R R & FF R R T — A8 4 98 3 B8 44 FE A — > USB 3F K 50 I, L7 fB F %
AR, MR -4 BB H 85t in STR7 A1 STRO MY, B2 % #5 #9 ANSI C FE A
RESaF STM32 kBt EFTHME . XLBFREIELEFERTORIFT R LHTES
T A, FZIFRMEE G RTOS, B4 — & vl 4F (tk i TCP/IP 8. 30 R 40 0 F
STM32 7 71 4% i 25 85 Sk B R B 4B 2 FT FH 9, Cortex ~ M3 iR — 4> 4 %7 B9 #1R R 4 Core-
Sight 7 45 FF* A AT DAAE R BR M 9 JTAG 8 0 3R X4k 8 47 4 0 i i 9 X 3% 1 (Debug Ac-
cess Port) LBLAN CoreSight REEMX . B TR AW REFTRHMRS 240, STM32 Ly
CoreSight ¥ $ St M7 i R A A HBE LA K — AN 164 BRER 8% . 155 PR B2 28 17 LUK 1 06 B2 10 30
SR B A B T B T AT LUK P SRS R B 36 L A A 1T I ] R
AL .

5. STM32 3% B RAERR

STMS32 NALS RFIBSI A PN 32 HGRABAME AR, WA 1. 2.3 FiR, MBARE

5XUSART
2XSPI e
2X1C #/X 2x 1247ADC
T2MHz) 64Rp [EMI|DAC| - (s  |Us|can 75 s fsio)
SRAM SR
e
T8 MHz RC
#5532 kHz RC
2XAE1H
POR/PDR/PYVD
11 XDMA
80% GPIO® #: DAC. EMI(1448). 12S. SDIOSI#£256 KB Flash
BREFMSTMI2A A&
K12 KB Flash

B 1.2.3 STM2 MBS HAD AR H




o——HARSTMI2 7,

# (403, R CPU AT B i 0535 72 MHz 80 £ 48 FiE47 . AR R & SRS ML, [
B CPU 4k 36 MHz. {HJL 0 BB 2, it RA R A E RAAR, S M HEAR
FIGI A R e & — B, A 1. 2.4 BT R o XA AUAT RETF R A BUE ] STM32 R 51

P8R B R , R 6 23 PCB gt o] DURE B B 1F RS .
[8F:2:3 3
/KB
STM32F103RE| [STM32FIO3VE| [STM32FI03ZE]
512
STM32FI0IRE] ~ [STM32FIOIVE] [STMB32FI0IZE]
STM32F103RD| ~ [STM32F103VD| ~[STM32F103ZD)]
384
STM32FIOIRD]  [STM32F101VD| [STM32F101ZD)]
STM32F103RC| ~ [STM32FI03VC] ~[STM32F103ZC]
256
STM32FI0IRC] ~ [STM32FI0IVC] [STM32F101ZC]
STM32FI103CB| [STM32F103RB] ~ [STM32F103VB]
STM32F102CB|  [STM32F102RB
128 STM32FI10ICB| [STM32FIOIRB| [STM32F101VB]
STM32F103T8 STM32F103C8]  [STM32F103RS; STM32F103V§
“ STM32F102C8| [STM32F102RS|
STM32F101T8 STM32FI01C8| [STM32FIOIRS] ~[STM32FI0IVS,
STM32F103T6 STM32F103C6] ~ [STM32F103R6
32 STM32F102C6|  [STM32FI102R6
STM32F101T6 STM32FI01C6| [STM32FI0IR6
STM32F103T4 STM32F103C4]  [STM32F103R4]
16 STM32F102C4|  [STM32F102R4)
STM32F101T4 STM32F10iC4| [STM32F101R4]
36BQFN 48ILQFP 64BILQFP/BGA  100BJLQFP/BGA 144 HLQFP/BGA

1.2.4 STMR2 *=@R&49%E




=2
AL HESE——ARM Cortex — M3
RZZE

Cortex 4B ABE LM N ARM A A BH — IR AL RIS 2 ARM 452
SR R, Cortex b FAF RAT — B4 B, 814 Cortex CPU MIESEAEH J3 B #—
RIVRGERA AT P REE T MRARREZSH ORI, T @R LW EMIRARRLE
B9 R H , Cortex 4h B8 85 53 J JLFBLAI 53 X o T “Cortex”— ¥ J5 T B ) 7 8 M R T %
4332 BARSEH =44 AR I
® Cortex - A R, 76 52 %t B AF 7 G 0 FH 7 G50 FA 458 8 FH 60 1 FH 5 32, X HF ARML,
Thumb # Thumb -2 #§4#.

® Cortex - R R, Lo 84 RG5> 3, 34 ARM, Thumb 1 Thumb - 2 544,

® Cortex — M R 3, 3 il 8% 4 32, 4 X AR A SR i) B84 0 8% 000 A 4 & T i, RSO o
Thumb -2 #4%.

i £ 53 30 5 6 22 /5 FT BRLBHL B 2007 W0 2R 7 % o A RS 9 1 RE 591 B T e AT AR 0 R4
B 15 % . BAi Cortex-M X% % N 4. STM32 SR M T Cortex - M3
b 7 2 B TR B B

2.1 ARM Z’E#@@Iﬁﬁ

ARM > 7] 40 30 85 58 HY RUAR th 34 2 ik A 18 SR AL, 4+ % ARMv6  ARMVT %, 11
B 2.1, 157%, Cortex - M3 4b #8283 F ARMv7 45, % #5 Thumb -2 #§4%. Hit ARM x¢
Cortex - M3 f#i iR 2R i 7E( Cortex - M3 AR S % FHIFMCARMY? 224555 F i )X B 4
IS EH AU ARM B R www. arm. com F #7535,

165 A FE 5 B, Cortex - M3 4L ER AN Cortex — M3 CPU 33 i B BRIP4 7% BT FF & X .
Cortex - M3 4b 3 2% % /R SE# i Cortex # AR 1 i Cortex - M3 CPU {{ 7R Cortex - M3
b 725 PO £ R TR 45 4 42 o s 4 BB BT (RISC CPU), F — 45 % T #% — %8 Cortex — M3
CPU (R 5




o———7RHMIRRE——ARM Cortex - M3 Wﬁﬂm_\ej

ic
compiler

support
VFPV3
NEON
Advanced
SIMD
Thumb-2
(ATH) H 3 Thumb-2)
TR
SIMD
VEPV2
R
Jazalle Thumb-2
ARMvS ARMV6 ARMV7 A&R ARMvT M
M2.1.1 ARMEMERFR

2.2 Cortex— M3 CPU: *Ell},\q:‘ﬂ'_\]&ll},\

Cortex — M3 2L 78 55 89 “.0oHE” Mo 4 0 — > 32 ALA CPU FF S48, X4 CPU MH BRI
ARM7/ARMY CPU BH AVABIZAL BREFNHSEEBENEREEH FHHLTE.
Cortex - M3 CPU & 3z f#{ 1 , #1175 B8 0 2 A

2.2.1 & &

Cortex - M3 CPU ] LATE 24N /A 9 P 52 B 48 K 30464 B9 4T . 18 ARM7 1 ARM9 —
#,Cortex - M3 CPU i {#f F = RS A , R (A1 43 X B B AR SR A5 B M

B ARM7/ARMY CPU i =R BEH KB, YA EELEH, F-MELBEEH
ML RAE 3 MECCE LB TMAFHEFRE T, XML BT RN EERERTNIE
ATo B Y —ARE 5 SR I CHE AN 2 0 BT DD , B I BRI R T 2 B A R R AR
S RBYLEME A . ARM? 1 ARMO 3t 43 AR FS 9 b T BAE AR KB FFBY. T Cortex —
M3 CPU {# fi4r X BB A M F = R HRARGE THIR. WE2.2.1 iR 4~ 4%
84 M £ AT — O T A DATI (548 4 A 484 BT AT T i ) 45 5 6 7T 48 B ST B
PAT WA L% CPU #RE = A ST il . BRI S @A R ER A R NS X B, ]
WL 2 BT AT XA A T ERIHE . WHBEARR N TR Cortex - M3 CPU #fk




?g STM32 S¥Ei2

6 2 BB AE T ELR P 9F A 75 0 e R AR

@ 2.2.1 Cortex-M3 CPUZREHHER

2.2.2 mEER

Cortex — M3 CPU fEH — MR R 45 S AL BBLL , RIETF D BA-FH"RNRH. K
THAT IR AL TS 4 SR AE SO SR B — R P P AR B MR AR L JUE X T 2R
HAT MBEE SR ERQYFRERX  XL R IE 2.2.2 FiR,

R4=RI+R2

MOV M2,R2
M2

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

WL b, BTA R P G SR CPU FF s el B AT, XM FHAMJAERLET 16132
BLHFFFEE M 2.2.3 BR. FF78 RO~R12 REAFHH TUARRERFER. F7
# R13~R15 & CPU B4R BEH 798, #1788 R13(Banked #7725) ALMRAFMRARIG ST,
LFAF AV CPU MBI R IR ERI IR A & A AR 2 8, X P AN AR 4 B BR 0 £ AR A0
HEMEAR . R14 FIFREHR00 B 1 A7 77 28  4F R 78 AT Dk % 47 & iR 77 12 7P 38 [0 3t ik 5 58 3
R14 A7 LASB CPU R B b ot 8 A o 20 R A BT h R e LR S A, )
R4 WA 2B H 3 ER. RIS FEMEBRFHER (PO MR P RFFB/AN — R, AT
DR XS At % 77 25 — BE X R15 470/ 5 $R e

R 5 CPU & FHMMAN RIS § 4 84468 LA K4 @ & CPU & TRIM
Xt RI3F 4B A4 2B RIE4. XA Banked"— 0654 3L,

NTIEFHEBAMYEE N5, Cortex ~ M3 CPU B B E B FRE F 2 (Pro-
gram Status Register,PSR) . B3 REEFFFMEM -5, REE P REHRMOIE LKV,




o ——RHENRK——ARM Cortex - M3 IR 2,
BT RA FAF R AT LU A R ILA/NFAR R (RN xPSR) L &1 main

flEB4M Cortex - M3 CPU MiZ47 R4 . I 2.2.4 B/R T xPSR #7F RO
EXEE L TN Rl

P 2.2, 4 RS 00 5 {0 PR B AR A A, — BORR S LR P z
WA 2% (Application Program Status Register, APSR), APSR ™
T 4 MERDRAARE W N Z.CLV, 4 5I4R RO & B A7 i it =
RLARAE IR AR &, % CPU 47 MR AL (082 1 BB - 4 FOR %
A X AR EBRAHR G AL 2B B2, APSR #0055 £ Q biviks 7
L SRR EFIE T E 0 F R T RAER, Q 4R Rb & B RS
BAAF 32 6 ARM 545 —FF, 2435 SRAEF APSR B FR &L RY
— 8}, Thumb - 2 #8444 RN BHAT s 0 , Thumb - 2 4§ 43 ﬁ:?

B4AE NOP #5438 Bl . 5 T AR R 35 4 L RE 45 F ¥ 3058 0L 4
LS S IR A6 Cortex - M3 CPU 1 X AT [y ¥
B ARAIAE R FF AT IR A % 77 8 (Execution Program Status Regis- WR)EE
ter, EPSR)F43 8| T #f — 4 #i f& . EPSR £ PSR (14l 8 K45 6~ RIS(PC)
28 f. EPSRALA 3 41K . “if then” 44K R AT 354 45 4 X " I

5“Thumb 54 K", Thumb -2 #5444 XALE“if then” B /MK PSR
CHIA ~LAT LA BTN, MR BN S8 EPSR 280 g2 53 cortex-ma %
FeBe i 6 A CPU Ab SRS 4 A8 4 MR T, R R AR N HERA
“IR7BE X 4 SRR S S8R NOP 48 4@ il . XA i B2 T
CIEFRALRIE SR T .
if(r0==0)
cup 0, #0 /x4 ORI O fEHEE »/
ITTEE EQ /% IR AR R B BAT IR P A ER %/
Then (r0 = »rl +2);
DR ¥0,[r1] /x HRIERERA 10 +/
ADD r0,#2 /wim2 %/
31 27 26 10 7 0
Nz [c]v]q] ciT [ T #mmzs

M2.2.4 xPSRELEH
RAKES Thumb - 2 #6907 LUFE A2 W9 58 BRANER (L6 A — B 4H & B S A
FAMIA RESERBMAT. L, K T Cortex - M3 CPU A — A4 30 B 52 ) o W 0 B[], 3 2 %
JABIE 4 TR T ABAT W . NIt R WIT U o T RS K 24
TS B AR 2 4 00 AR Y B R b — B B 55 A5 SE ke, 2
W4 (m load/store) AT L3R J81 447 . “Thumb HFEX” M EHE ARM CPU LR




&STMJZ B¥EiL
JIMRBETERE o

B XA DX A A KR M AT R 4 52 ARM 48948 2 Thumb #5448, 7E Cortex -
M3 Hix — ik EE R 1(H K Cortex - M3 R H§ Thumb -2 #§4#). PSR &/F—1X
R HRBORE X (Interrupt Status Field) , /i /H26{M 8051 R 51 8 )5 4L HWRR A 4725, R E 2
FHIRARR T YA B b Wi R B R T .

2.2.3 Cortex - M3 CPU BYIE{THE

Cortex - M3 CPU #i4 AR K T80, & — MR T 5 F MBS S8 0, R &t X e
I #R1E RYEHETT, Cortex - M3 CPU A W HHEFTHIZ . & (Thread) B\ M 4b 3 (Handler)
#A. CPU RS ¥ A £B177E Thread AT, MY CPUBEXLAB AR R {4
Bf 3L V)4 B Handler #82. 5, Cortex - M3 CPU & 4 B Rh b BRGS0 7 =%, . A FIIERL
AR, ERARAT,CPU W ARITHI A 14 . MEIERA MR T 35954 BB 1
TTEICEn%t xPSR #7788 $R 4 9 MRS #1 MSR #£4) , B . R B x¢ CPU #9 R G4 I X sp
WA AFRRHATERAE . MESh, AR 00 (6 R AT UM B 0, 32 3% Thread M Handler B F
HTLMEA . 88 R Handler Bt 7T LA H BB M, B 2.2.5 B3 T Cortex - M3
CPU Rz {7 XA .

EATHER HH
RABA OSHIEH
REHTFIR QLIGES L3

AR /HERR

I

ROHBE
B 2.2.5 Cortex- M3 CPU WiE{THzt

Wi 2.2.5 B 7R, Cortex - M3 CPU 7€ & i 2 J& 4 LA FF J 0 07 X2 47, BV B 36 2
Thread $U &2 Handler $2 0E R BUR T ST, % 4b 50 58 60 41T 0 U040 00 A5 B 2,
Thread #=X Handler A EM M LRI, BEFhiEHF MMM CRBE, B ARERE
S ST 1 RFUEAR B 1A Mtk BORT . AT L AR A RTOS BEFRE - IHEERSHE
RIIUE AT Cortex — M3 CPU A —Fi i G #0:% , 6 X AL B, RTOS BERUEEM
£ Handler $830 F {f FIRAA MEZEAT 360000 1 4R 5 TR AR R B T R A
FHBAT IR MR . SR A5 A2, 7R G AT AL AR A5 1L 5 X B R AR,
W R R 2B RTOS M0 & RENRERE .




o———ARHEVIRKR——ARM Cortex - M3 IR 2,

2.2.4 Thumb-23545%

ARM7 #l ARMY 4b 3 2% 3 F§ PO Fh 35 4 # : 32 {if ARM 354 0 16 { Thumb 44,
TF % KN GAETF 5 L FTRE A B 28 T AR A A0k AT LA B0 B, BBl 32 {454 AT LR THE
ATHBE, T 16 fi7#84 T IR FHLFBEE . Cortex - M3 CPU {# ] Thumb - 2 544, %454
$JR 16 (LA 32 (LI EIES K. Thumb -2 #84HMXTF 32 {f ARM #5444 26 %
ARFE AR T WA T 16 6 Thumb #4 KN4 25 %6 B HERESR A . Thumb - 2 4K &
— LB E FIIIE S EATART LU — A 56 A AT (AT B R CPU %2 2~7 A
438, Thumb -2 M AEINAE 2. 2.6 FiR.

Cortex~M3
ARMY66(ARM)

ARM7TDMI(ARM)

ARM7TDMI(Thumb)

Jeru
2.2.6 Thumb-2 3§ & MHERE—Y

Thumb - 2 4 HEH R H 5 54 (BFF test F compare 34 ,if/then 4bFH 354
REHBELBREOFH L FHFHFRIES . Cortex - M3 CPU [T &4 RISCOHY
TR 2 OB HEFNELRT UM C AR BHENRE. B T/NEHH T 8EM5 0
Ak ANSI C Xt 7 Ffd AT I i b 4R 5 69 o 8 161 FR R 2 5h . — NSRBI Y Cortex - M3 R FIRRIF
Al LA ANSI C 52,

2.2.5 FHFEREO

ARM7 0 ARMY CPU J7 4 F #3448 3R E F 95 (8 ) 5 (16 1) \F (32 R A1
BFH K (signed) JTofF 5 (unsigned) A5 fit. CPU o] LR [ 4R &b 38 32 (86 BV 75 /it , A 76
TR SR LTI 8 (AN 16 (LA LEE ) . AT, RBIA ARM 4b 45t R gk 1L
CFIRECLTH T XM ATRIEER . KRR T R R S xR MR AR AN
BEATAR AL B B 7 —— o T 88 6 20 5 57 47 IR 60 SR B, 96 4> S 90 SRAM BB T. 4,
Cortex ~ M3 4b 3 3 i) “ Bt " B AR AR IFIR R ML T A“F " REF B RAEE, AR SN
ARG A AR LS LA 32 (T BRI A AR T LARER 32 MR xR
FIARIAED . I X AT SRR M — B MK T . P 2.2.7 BR T AN
XTI R Z B X ).




&s’rmn a¥Eic

Tong(32) Tong(32)
char(8) I/ char(®) | long(32)~
char(®) | char(s) | char(s) | ~1ong(32)] char(®) [ char(s) | char(s)
in(16) | ini(16) long(32)-+
long(32) -+long(32) int(16)C
int(16)C [ chars) [, char(8) I int(16)C ||mg(31)-«
e | ~long(32)
Tong(32)
RSN

M2.2.7 HEXMF(E)SXHF(H)FEAR L
Cortex -~ M3 CPU [&) B T BUSEHL 7 LA K “ 4 57 R4 5F ) J7 2 T4k, {6 38 77 LA 7 4 X
FEBTR. BT T R SR B R PR R R K A

2.3 Cortex - M3 QP ER—FRRAS TR

2.3.1 B %

Cortex - M3 AbFEZSRE F R OB G5 M MR R, S0 0 A e ik AR A BIB B4R, S B 0 1 -
Code £ F1 D - Code B4k, X4 SKRHT LLFE 0x00000000~0x1FFFFFFF 78 [ 1 72 B AR
WHBHE . Cortex - M3 4 28 R — SR 40 51 49 2 45 83 4% Fi LUFE BUAL F 0x20000000 ~
0xDFFFFFFFF fil 0xE0100000~0xFFFFFFFF it i B P B9 Cortex - M3 RS #8Hl X, 1M
Cortex — M3 AbFBES 0 )7 LA IR RGN BE AT — B H iR BRREE.

2.3.2 BRI

Cortex — M3 &b 3 28 9 7 45 8 48 FBUHE (20T 8 — 72 51) 7 2 8 2% B 31) 41 A0 8 20 4 B A
SR ) 8835 42 X AERUAT BAZE Cortex - M3 b T8 88 A P 30 26 4% 0 406 . 4% 2 (6] | 57 — 2 3
AT, LM DMA 2 A | SRAM s & 5. R A BL EHL (M Cortex - M3 CPU
#1 DMA #50) [ B 2% 3 3% 82 7] — 4~ 8 4 » Cortex — M3 &b 38 38 o 35 &9 il R WL 4 £ 8 ol e 26
w5 1) B S R Y R E AL S BRI, AT, X STM32 #4281 & , DMA
BTk A T Cortex - M3 CPU 1, F SU/EPF IR DMA 8555 35 47 HL il B £ 0 34 213 85 43
o




o AHHVER——ARM Cortex - M3 AZRH~ 2,

2.3.3 FfERREY

Cortex — M3 &b 25 J& — R M 1 () B4 S B8 4200 » L1 SE A7 BB BRSO SRR AR ME AL
—ARH. R Cortex- M3 B MA L BAM DL BHFEMXPRE DRI 4 GB
HhkZs . B 2.3.1 BR T Cortex — M3 &b 5 28 3 (1 77 4% B 17 50

mmo ROM# OXEFFFFFEF
0xE0042000 SHEBPPB BB
ETM
0xE0041000 OXEQOFFFEF
0040000 TPU SR A BR
e OXEO03FFFF
PR R MR
OXEQO3FFFF oo
OXEO00F000 RE
e SHE (1.0 GB)
fRe
FPB
DWT OX9FFFFFFF
™
SMERAM(1.0 GB)
Ox43FFFFFF
G2 MBI HIAR
ONIFFFFF [ oo,
(I MB)RZ#7BX SHEX (0.5 GB)
Ox3FFFFFFF
OX23FFFFFF
(G2 MBI AR SRAM(0.5 GB)
] 0x20000000
OxIFFFFFF [0 OXIFFFFFEF
Code(0.5 GB)
0x20000000 | (1 MB)RLHF X L oo

B2.3.1 HFHRARHFTE
WB 2.3.1 FER AR X BIFHAH 1 GB 25 1435130 Code (fRT) K A1 SRAM (75 I 72)
X Code Rl L4 M HEAEALHY 1 - Code ML K 4%, I, SRAM K4 H D - Code
K. BN SRAM ol LU R S AP , (X2 CPU ABAELREBR
RGBS CPU %458, B ML 7E SRAM g 478 84 W 7 AR IX 80 4 1 Flash




&S’FMSZ EEESH
FIETEEE,

TR 0.5 GB A AR EAMEX . B 6 B0 FTA R P 34 10 25 b 89 103X
MK, A LMK A SRAM X §9i2 44 1 MB I T LU AT #F 8 R SE B F k. e F
STM32 Jif 4 K SRAM 1 Sh 586 A F 5 A~ X 80, B bt STM32 Fii 7 6 77 6 SR v LA “
(word) &R “fir Cbit) "y /I (7 32 BB R .

B J5 9 2 GB Huhik 25 18] B 4 FR S35 SRAM FISME R4 0. BJSH9 0.5 GB J& Cortex -
M3 4b T2 A RE I 4 X . B ep — BB 40 4 7 W R R X Cortex — M3 &b 38 25 3 fin 4% Bk h B T 8
FF A ] Cortex — M3 B IX B 1 2% . B Cortex — M3 4b 38 88 () & 77 28 48 £ F [ — e hik 4t .
X475 R P ARG T LB 0 25 5 46 R (6] BU 5 () Cortex — M3 8342 ], 3 E R T Cortex -
M3 AZL B R 5] S R B B W B8 2 [ EAT A A . — B R Al — B Cortex - M3 288 . — &
FETRBRAURBEARTEZME AR, IFAT IR ZETF Cortex - M3 BB B H)
*® LA,

2.3.4 fIHFBEER
6 ARMT7 1 ARMO b B 25 FH“ & (55)7 .| ()7 #5 4 R L A4 SRAM X 5% 4
RAFRE AT O RAE . KR — - BR T MR, WA 2.3. 2 TR, fly T e
AL B AR R 2R BB B S BT I T RS R,
EN 2
EEH RAM, HB)
[olirToJoT1To] Tr]
<
MBS R R

X I Tx [x [x [ [xTx]
<

¥ (RAM, FH8)

ERES DR
M2.3.2 fHuBEFR
AT SR — B AL EEIA RS R IS A, B — MR B R R
2 Cortex - M3 CPU # R MIZ A, AR 2 Hf0k & , Cortex - M3 AL AESIA T —
FRER R4 7 BER A S BLR 5 X A1 SRAM 77 625 6] B9 (894 , T 7R 7% 4L T A5 3K M0 4 4
Cortex — M3 R 514k 3 28 () B i F it (X ey {4 X (BJ SRAM #2451 MB %5 [al sk MR 77 58
DR 2 AR/ 32 MB AL 545 IR LA 305 AR A (04 0K 1) 45— {5 e B %o R 0 43 4




o ANHHYIRR——ARM Cortex — M3 R 2,
&K, B, A JRE S0tvk:2 B4 X AT AR T D}i%ﬁi@éﬂﬁﬁﬁz&{’h w233
R T A X BB BTE .

Ox43FFFFFF
0342000000

§2.3.3 QEEHRE

ﬁiﬁ?&ﬂimﬂ&ﬁﬁFﬁxtu)\{imﬁmﬁéeﬁﬁﬁﬁffﬁwﬁﬁ?ﬁ,ﬁ]u#%#&ﬁ%?’ Cortex ~
M3 CPU R #/hT5 . o e R L A o B A SR E A RRE SRAM QLR AR, B
T35 X R A0 B 514 (X AT F AR
5 Bk — B A 5 B sk F AL
$ﬁﬁ&&z$$ﬁﬁﬁ%ﬁﬁﬁ§x0xzo+ﬁ&a X4
R F 5 B3 GPIOB 94 11 MCHE 4 th %747 38 (Port Output Data Register) # 5L
HATEA AWK . TR GPIOBH s AR AL 0x40010C0C , I3 i L3R 2 X
ATLAHRE 1 GPIOB #2558 £ CEIXRL GPIOB 3 1 35 8 5\ ) 76 (4 51 24 B B9 ok«

FAER AL = 0x40010C0C

A DX M B = 0x40000000

W A 2 = 0x42000000

MHRHTFHRER = 0x40010C0C - 0x40000000 = 10C0C
FRBHA ~ (0x10C0C X 0x20) +(8 X 4) = 0x2181R0
e B4 DR = 0x42000000 + 0x2181A0 = 0x422181R0

REMHA © i U b s AN HET kT GPIOB. 08 kAT B AR -

4 define PortBbit8  (x ((volatile unsigned long * ) 0x422181A0 ))

#% LED(C i)« | 48K LED:

PortBbit8 = 1; PortBbits = 0;

Hr AL HRBET Hr AR RRBET
¥OYS X0, #0x0L HOVS 0, £ 0x00

LDR r1,[pc, #104] LDR r1,[pc, #88]
STR £0,[r1, # 0x00] H STR x0,[r1, % 0x00]




&STM:&Z EEE£3H

A LAE 2], T B R R L ER LT 3 4 16 {8 %, Ll STM32 i) 72 MHz 4%t
5, R E AL 80 ns MRS FI R AT A SE ABAAT . (M X 691 45 F1 SRAM 4 4R o] LA FL
G4 B PR L R MR - T 2 L vE - 11 2N

% LED(CiEAD : 8K LED(C if4))

GPIOB - >ODR | = 0x00000100; GPIOB - >ODR & = ~0x00000100;
H e L RARET HPEMICHRBOT .

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

ADDS 0.x0, % 0x08 i ADDS £0,x0, # 0x08

LDR r0,[x0, # 0x00] LDR 0,0, # 0x00]

ORR 10,0, # 0x100 H MOVS. x0, % 0x00

LDR r1.[pc, #64] LDR r1.[pc, £40]

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

IRV FT LU B, 4 G0 10 B 6 A R BR IR AR ARIR B 06 T 16 fr A 32 (5 & HELER R
14 AN B0, [EAELL STMS2 5 72 MHz $58 318, TR L % 180 ns MR 8] A B 52 AT .
I BASE oL i 45 B AR 25 A7 88 1 SRAM 6 44 » T LA ROR /MRS L 0 QB B 35 47 A
8], 337 K B R SR T X /NI A KR R R LR AR Y AT IR . B e R E | F R
B SN RGN AKX M RE S A EXFT X XE—SHE T IFRARGE
[, Gk, AL B AR TR .

2.3.5 RATBENS

Cortex - M3 4 BB A M E T — 4 24 {ir B9 R 4 W 1 5 B 28 (System Tick timer, Sy-
sTick), BA5 FI SRS AR R T INBE, BT A 2T Cortex - M3 Ab 7 85 ) 3 425 1 28 88 77 LA b 5%
ANE B ERIRAB G- B E R E . SysTick 25 T 4 RTOS #4646 ¥ HI T R (0, 0 47 %5 W i
RPN R, AP TIZER T Cortex - M3 AbBEB RERFI AT PR KV T
Bf 8545 ) 54k %5 %7 77 88 (SysTick Control and Status Register, SCSR) ## SysTick i 40 %,
W 4§ SCSR # #y CLKSOURCE {i & fi, SysTick £ %6 CPU #i % F i& 175 Fi # CLK-
SOURCE {i# Bl SysTick €4 CPU E#if) 1/8 HiRiE17.

SysTick #.ITH 3 % 7 2%, 4 H1 4 SysTick 4 ) 45 4R 5 % #7 8% (SysTick Control and
Status Register) .SysTick #3384 772§ (SysTick Reload Value Register) 1 SysTick 437+t
BfH %77 3% (SysTick Current Value Register) ., 43+ % {8 # 8 36 (6 W % 75 7 16 B0 AT 1R B
¥ . SCSR i) ENABLE i Hi 5 J5 3 5 B #8532 47 , TICKINT AL F 3K FF 15 % 52 I 28 6 8 14t
Hil . FEAM Cortex — M3 4h38 8869 b M 45 My , 45 22 3 il SysTick =4 — A ki 314,

2.3.6 OO E
Cortex ~ M3 AbEEARAIXS T 540 ARM Ab 338 60— DS BEVE 3 45, R 60 T W 45 #0 0




o———ARBHER——ARM Cortex - M3 pmgem_@

AW ELLIE, ARM7 1 ARMO 420 8545 7 4 v 738 20 - DR o 17388 2 o R e ol . AT
] — FLEH 0 P AE R T ARM s 0 8% i L 200 290 1 T3 350 1 2% 10 DR 5% B2 A1) 0 o O L TR
B SX R P A RS A AR B RER B . T LA X4 o T HL R 7E ) IZ B A I A L 4 R
RAMES TS LRI TR IXPIFFHR, ARM? F1 ARMY B b W7 45 4 7 46 59 )58,
6 B B P DT O 7 B S 2 4 X I e TP A R T R R R AT AT A R
FRO TR TB) R 0 2 0 . SR AEVF 0 B AR & S U A (B R A S R A T RA K
[RIEH. FLU, ARM7 F1 ARMO o I 2% # 4 55 R 326 o T it 45, 7 B0 alad 94 b 103 i A dig s
BLCH LRI BT R 1 g I R AR RSB . Cortex ~ M3 A BRI — A KB PE
WAMRERIRT UL (ARM? 1 ARMY 40388 69 51 43, 9 IF 8 A SR BET — 55 o A BE AR
JEUEL a3V P R GG

2.3.7 HEDNEQER512S

5 F5 87 18] fik 455 48 (Neested Vector Interrupt Controller, NVIC) & Cortex - M3 &b 4¢
PIPRAERC A . X BEORF T A 3 T Cortex — M3 4.0 B 308 i S8 4040 2 0 IR0 B0 o BT 45 49 T R
IR TS BB T . B TF 5 BUR 0 A o 0T 8 5 7 28 4 A5 R A SUR AT LA
PR A HR A R G207 4 MK A Cortex - M3 #1384 B ML 55 4b— A AP & 1.
NVIC (it 2 — R B A AR W AR h T AE I, 3X 17525 F Thumb - 2 S AHE. A2 A
B384 (HL A load 1 store) AT . i NVIC # 1 W 28 i J2 48 X 81 52 19, o L AT B0 JL b 26305
14y O ST A 3 NVIC XSG R 1T 2 B 06 S0 o 0 1 o O 160 L 2073 A 44 5
B & HTR NVIC 4, 78 STM32 EATIA S04 16 SRWifkse%. AT LA 2 Rl
FA CHBE X NVIC HEAT B, A% B AT 89 20 495 & sk 4k ANSI C EE.

HHR NVIC R Cortex — M3 4bSE8% B — A7 ¥ 7T 48 7634 47 S48 ) 20 8 0 B L 0 TRFE
32 1 88 AU 118, NVIC B T R R S B S B T T DUR S R R i
NVIC 9 Wil . NVIC A7 — 35 T 5 e IR 22 35 240 A 41358 o 7 38 50 0 240 50 B it 2%
M, WO BA B 15 PR T Cortex - M3 By W, J AW 5] Cortex - M3 Bl
BINERRH . STM32 # NVIC Bk al 47 43 A7 B ko e i

1. NVIC THDE#A 5REH

M ASMET R T NVIC £33k Cortex - M3 CPU BIRGX A, —H CPU kA
TR, EE SR — RN ER. AR ERR AR R 1 CPU o (4 340 F3
SERR PR BT S5 P AR B o i A SR A 4 R GE 5 ¥ T B i P TR %5
BRSO 1 31k 9 £ B4R 4 R R BRSBTS o1 0T TF 6 B ARAT o 0T I 95 R 0 58— 2k
S RTE 12 B I 2.3, 4 FRR

BB R B G A A7 85 60 45 7 R IR 75 47 47 28 (PSR) LR B 3 B35 (PC) AR S A7




&srmz E¥ED

RI

ro | wEHE /

TR |PTERSS| H
12 123

M 2.3.4 REHEE

(LR). XEFFHEE CPU HMHITHE . HIh RO~R3 F 7 B2 WA XEFH
BT B85, UM RO~R3 7 8807/ , CPU oA AT LAZE 55 0t At 45 6 0 2 T {5
BHHIEE. R BTGB A R12 97788, R12 B — V0 30 i 27 47 28 , 2 5 26 6 WO T
A R 7 — 2 B ED X M R B RE ST R1Z AR, RAHIT MR ER
FE T T SRR L ) SLASN A B R B 0 A B4R CPU 77 B 0098 R12 H 77 88
BRR LR T . M0 MR HUR T 60 5 B A AL, CPU St 3 4 S B 1R 5% e B 4
SRR, 7 Ot b 46 7 — 200 3 [ e ik 0 58 R o WS (L, 7 AU 45 R O R AE 12
A 2 PR B 4T

NVIC 55l 038 060 26— B o T, 70, T A 5 5 - 2R 0 5 S o bR o o
S 45 T NVIC 7 JUF A0 3 B 5 LB/ 0 S A 0 1] 06 17 5 T o 9, 7 L 4% GE I8 75 4
1P A8 LU S 30 AT .

2. PUFERE

NVIC o985 H 46 1 U7 797 IE 76 AT B R 90 0h T o HE3 R W02 TF » TE 7 34T 0 o 96 R
SRR LU L ARJR G AR M 12 A6 B I R 6 U , TF A DA T 4 o O R 95
4 4 o 52 LARAT SRR 2 1 B L, G 0 o A8 LS [ AT

3. REERR

4015885 400 o T I AE BT 6 A — A R SR FU 3K, Cortex - M3 AbER 389 NVIC { i —
F R (Tail Chaining) "5 A B 078 3% P> IF 2 16146 B0 98/ 9 04T 2 0 B 61 , 853 0 F 0
PN IE R 0 G005 G AE 12 R 2 5 SR AAT (L o OO 5




o AUHARR——ARM Cortex - M3 R~ 2,

HATS 2 G CPU RS IR A BT A A 2 BIRE, M2 H T — M g h s A 0
Sk EA SR A S U B A I 6 A B B T LUIF AR ST T R S . AE s
JE AR RS T2 MR &, CPU AR [l bk 5 AR LA AE 12 MM
W EIRAT. A 2.3.5 @R T REEH AR M4,

Iy ’ ___/
& rhilTiR1

/
/

FH | PRSI RS2 |

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

5|
| g2 —— —~

B2.3.5 REEA
A —FRRERRAT I » QR — A S50 o 0T EE 1 T % v T 9 3 21 200K 1 LIRS 2. 3. 6),
SRR K S (POP) i B2 45 24 20 B, e RR H5 41 24K 5 & IRk (POP Z B I, X B EHIAM Y 6
A e D 09 S e R T R 5 (K S . T DA TE B R L A o A B BT L 7~
18 A Bf b J 303 £ SE B

d ‘_/
g RS L
®

PRS2

.

I
I

1
e | i || e |
T2 G| T

T-I8ER

H2.3.6 BHEZERHBHRML

4. BARE

FEHRASUSE B RGE D 200 2B B — R L 24— IR 2 o T IR 4528 BT B 2 A — A R 4
TR o LB SN 6 e R AR LT SRR B B 2 L IR NVIC MRS T |
FETTANER R, TR R TF ARG AR B 2 B AT (B R XA AR AL T
DA G % TIN5 BT £ AR AR AR, 508% WA 795 0 o U7 T 305 5K ) 3 52 0 AR 0 L 38 6 A
BRI 3 ELAE S IR CPU S8 52 6187 0 TR 95 AL U1 s (R0 BRA . 70— L 06 4 b U AR
FERRAAT o A (658 o1 07 2 7 R R 0 3016 F 76 6 /N4 T 9 22 5 3 B 40T . NVIC 3
W B 5 3 B9 A0 FRAT 5 A0 2. 3.7 B .




&S’TMSZ B¥ED

HUR S /
RS2 /

M2.3.7 BERE

R [ e[|
sn);é] 128

5. NVICHEE SR

FEGH NVIC 2 3 F P 0 TR = PR, 38— 75 o 6T 1) ik 2 0 0 000 R0 9 o O 0 1L R A
. 7 NVIC A 8P @ MR B X R ER. $=, RBHARKIL
WA BRI EM .

6. PUIIERR

ofr 47 1 Bt M Cortex —~ M3 b3 281 A b b 4 (8] 6 JRE RRTF 44 o 4R 10 28 0 RO o 006 R
M 0x00000000 Hbi1k FF & » i f& M 0x00000004 Hbhik FF & , 0x00000000 Hoht 1SR AE R TR o ik
#2.3.1 50 T AR TN .

#2.3.1 SIM32 ik EiERE

i e S * M g BB R
1 AL - 30 ) LB PR RFA D
2 AE o % e -2 BisE A 5 AR 9 A L
3 BFHR —1 Lk PR S AD
4 WAE AR 0 RES WHEEARHRIERFREAN RS
5 BHR B a% AHB SR8 RT8
6 PR 2 Rk R R AR P
7~10 #e N/A ®RE we
1 R 5 BEA 3 RE R %5 B
12 LRy 4 RES Wi ERE S BARSRES
13 WE N/A R ®E
14 RYEHERES 5 RE3 PR 09 R G BR % o 8 R
15 ARG 6 g TG 10 o o R 55
16~256 P B 0~ £240 | 7~247 BE3 0~240 BSH48 7 f A 1




———RIBHIRR——ARM Cortex - M3 RIZRI 2,

o B A L 4 S BB X 5 LT 2 60 AR X B BT RR 95 AL skt . BT HRAR 15 A4
AR 4 Cortex - M3 2hF1 25 i) U 8B 5% 66 /1 , (98 STAL 57 0 3k W7 SR A1 T L ot B 3 LA 0
SHEREHHE @ PE . Thumb -2 {4 RAEH REMETHARS, JFA RS 4
SR ORI 16 A DTITFEA Ak B B SOX A D TR ANL. BK
77 T o T 18] B R — AR TR B SO R LA PR A AR 5 bk SE L B A st b L
AR B % A% 7 4L Cortex - M3 AbFRAS MY h i M B3k .

AREA  RESET, DATA, READONLY
EXPORT __Vectors

__Vectors Dep __initial_sp SRTUM AE
DCD Reset_Handler + 543 o BT 1) ik
DCD NMI_Handler + 3 T 57 e o 08T 16 ik
Deo HardFault_Handler ST 0 1 B
DCD MemManage_Handler PO AE R b T 1) Rt
DCD BusFault_Handler § B LR R o T 1) B
DCD UsageFault_Handler + FFL PTG R o T 1) iR
DCD [ RE
DCD 0 iR
bep 0 iHRE
bcp 0 RE
en) SVC_Handler § R4 AR 5 P ]
DCD DebugMon_Handler SRR 5 o 08T 1 ik
o} 0 iRE
o] PendSV_Randler s RGCTHE 2 o i 1
DCD SysTick_Handler + R G o O 1

FU CIEFA Y —A SysTick FEHFBAYFMIRS A D, %A 14 505 1 BR 2 LI
BRIV S, SysTick 52 Bt 28 89 87 R 95 R XS RE b o b ) B U/ — 77 «

void SysTick_Handler (void)

( /= SysTick MR BRIF */

)

o160 J5k 2 1 O IR 95 RO SRR L RE T AR B N'VIC S BT SysTick 52 it 28 o by
R, TEEFANL T E R ELPWE %, RJF AR Wi . Cortex - M3 AbHE 384y
57 (T R i ) 4 77 2% (System Control Registers, SCR) 1 7 45 ££ 4 % % 77 3% ( System
Priority Registers, SPR)BLR . 7 i £ 8 % o1 i 4 A o I i#65R 27 7728 (Interrpt Reqest, IRQ) &
B, SysTick 618 F WS4 , BT A Eill it SCR F1 SPR H7A 808 . WA MR Y REAA
TFIR B LG S P 0T AR T SRR T R SysTick 52 B 28 o b FREVH P O R % Bl i NVIC
TFF SysTick ik, LT E4F SysTick SE O B8 6 TR 1) BT T8 A B 0 op M B S R
I Systick B TSR . Fad BN T ARG R




&s-nvm S¥ER
—

SysTickCurrent =  0x9000; /IRE ST H R
SysTickReload =  0x9000; /R BEEERE
SysTickControl =  0x07; /I RE AT FF 8 8

Cortex ~ M3 Ah 34} 1938 5 9% B0 I 56 9 7T LUGE T SPR BB . 443 o 7 9k T J% i o M5 1A
B th 8 5 A 60 DRSS R (B0 5 04, LA B4R Cortex — M3 #0542 T LUK [8— 4 & 40 69
FH. HARSHAL SPR A IA 8 MUMBER, STM32 A%H 16 SR Witk s64% , Ll 0
BHE 8 (b ey 4 A, B E AR, STMB2 t Je 482 B HE AT B 23X 8 e 675 4 42

BN P AR ) TRQ itk SRR
o B AP — A WHE R X [
LA ARG PR A 32 AR AE K IRQ W BEH 7
HEL, AR B A IRQ K B 27 77 28 711 e 48 FEfes
FRA P WRIR . NVIC R & o 7 2 42 A it
i& % 77 #% (Pending and Active Registers), /il iR
PEILUBL P A SR ME PR g b
HRA . [ 2.3.8 BIR T NVIC &b b 8
R,

NVIC —364 60 1 32 SRR AFIE 28, §— P HAFRBHN 4 MR BKEBR 8 fir
B9 B 3153 590 8 20 5 B — A o I 60 R 33X BE T L2 2 %S 240 AP HE S G . STM32
BT 16 X 8 {ir b B9 G 4 i e 52 ]R3 16 RO R S B R B R R,
STM32 (5 16 A~ th iR S48 o, 0 AR5 .15 b AT . F PR T LRSS B4R 550 1 B X 3 —
P2 R e N FRIS B AT RAG BB LS B B S L M 78
f??{t’fﬁtgaﬁ*ﬁr‘ﬂﬁw‘ﬁluﬂ‘ﬁh)ﬁFEﬁmE‘EE&,h?MZfﬂBﬁﬁtiﬁﬁ*ﬁw S it
%éﬁﬁﬂv:Eifts‘eﬁﬂuﬁﬁifﬂEFMWiﬁﬁﬁ'lﬁﬁﬁ(/\pplicaxiun Interrupt and Reset Con-
trol Register) 1) PRIGROUP #4285, # 2.3.2 5t TR B A

®2.3.2 PEREAIEN

2.3.8 dEKEGERIR

it 3 MESES541 f2 (PRIGROUP) f37 77 44 4 MRS R R AL 4 e K
L4, PRIGROUP % ¥ 3 B RIS AP AR 4 RS, FP AT AR R AR




o NHEYRR——ARM Cortex - M3 IERII— 2,

% B T 5 7 O e G L AR S R AL R 7 4 2 S ST AT A A AR L o L R R AR S 4
R SCR B X HE O R 2R F A B 16 Wi 5%, (B2 7] LUk o i 45y 2518 B 0 EL
AR EBOR B P QAR A . XS IR & R R B AR Cortex - M3 4b 7928 P K
SR E R . BF U B RTS8 ADC IR R iR .

O # e U 1] Bk LA S EE o TR 55 R

DCD  ADC_IRQHandler;
void ADC_Handler (void)
{

/% ADC R %5 MM x /
}

@ RIEIHAL ADC, IR I BT, 3 78 NVIC g o i 8 -

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

ADCI - >>SQR1 = sequencel; /BB B 5 R i B
ADCI - >>SQR2 = sequence2;

ADCL - >>SQR3 = sequence3;

ADCL - >>CR2 | = ADC_CR2; /RS R

ADC1 - >>CRL = ADC_CRI: /1R B B Bl FF RS ADC
GPIOB - >>CRH = 0x33333333; //% ' LED %t

NVIC - >>Enable[0] = 0x00040000; //4E NVIC 1 §T ¥ ADC o My

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

2.4 {RINFERVFTHASE

FEIX TS A A4 Cortex — M3 AbFR AR B 1 A BRI 6. %4 STM32 i VB H 09 /v R4 16
JRTE MR FHEAT . Cortex - M3 AbFEERIH A BEBRALR , 76 M, Cortex - M3 B 2245
AMEIFERE I IATH S A NVIC 9 — /N AR R R A, STM32 P33 &30 1
b 3K T RE BT LU Cortex PIiXHGRE.,

2.4.1 BANREDFER

Cortex - M3 P #% 7] LU i3 $4./7 WFI(Wait For Interrupt) &% WFE(Wait For Event) ¢
LHABRBA. MRMHEH WFL 4, Cortex - M3 PR PSR B BRI R SR &
HPATHEIIR S . 0 — Lo} R 95 04T 52 5 4 B R A 0 1 U PR T . — & Cortex — M3
CPU LUPMB&%JEEIZEy%%&?TESEFF;:%ﬁu;ﬁiﬁﬁ?iiﬁ?ﬁfﬁﬂﬁﬁ#dymm
Control Register) 1ty SLEEPON EXTI i , il Cortex ~ M3 CPU M it f %538 1] 2 /& 2 Fi tk
B S ABBARHER . SREF YRR T LI 52 403 i o 56 S0 B Cortex - M3 CPU BB Sh#E R AT
I B R BT o B R 45 5 3 e BRI AR R T L 5 B3 A R R e AR




E\STMM B¥ER

BRI/

F46 H WEFE $8 4 Cortex — M3 PHGH ABEBRBLR , o4 42018 Bl We B 305 3L 2 B R
I E A B A B R AR 2 5 5 b 406 S AT, MR B R 22 A CPU BB BRAT AT L 49 o 8 IR 95
R, 7E WFE B MR RR 0 7T LA FUR 18 30 038 4 o 07 45 04 L T R0 #E NVIC sh JF J X
AT SE R . SRR AL U P SM B 4 W BB Cortex — M3 B, T A 4 PR P
Wiy, Kt WFIE &2 WFE 4 #8 K% Cif % #id .8 Thumb - 2 5S4 A
BT AT AEARMERY C 1 & SRS A R ICRIBA). 10 AR EWARM $gUIF & F B
) 1CC %1% 28 S #3l d tn F R RIEAILRIES

asm (“WFI");

asm (“WFE") ;

HEAh B T BERR AU 2 4, Cortex — M3 gy AT LA 75 S0 ) 28 0 B 4 38 30 T 55 BL VR FE 6 R
BO . SR 4 A7 3 (System Control Registers) H Y B MEBR £ BN AT #f Cortex -
M3 PG A R BRHRRAS , L B PLL A1 P 38 4458 Lk T4, B03% B) 28 S INF £ 21 3 0 RE MR
FEERIRH K.

2.4.2 CoreSight {8 EH

G ARM A BBEHA BT E AT KN LAKRSE. ARMT A1 ARMO L3R 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
HF Flash 585 H . JTAG 5 1 3R 3R IF HEAT 26 4% 0032 47 B 51 LU 4N 88 4558 47 FO U7 45
WES), TR NA . ARM7 Fl ARMO &b 32 3858 ] il P 4R 456 T — A SCad BRER 4144,
AR A BN ik A RBRERE B OL(ETM) . {HEPEE ARM CPU 4 FE# THERE T, LRE
TR RA R RE, i JTAG W5 0 R fEfE CPU 1k /& A4 fE i ¥ s T R4t
RIFE. B, W% ARM RGHATEM EH AN AT AR ES". HREEN A
WKL 2 2 H— B ARM7 #1 ARMO 4 QT AB RIS, AP UEAFRT
BRI CTRBR AW . R B AR SERR R o 3 BUSE B BB , RS A
2 BTN A BN G FE IR RS A 8 A ETM, 7 545 5 11 4 th Tk 48 B4 0 BRER SR . i Cor-
tex - M3 L, WP T — 2 47 89 ¥ R 4 : CoreSight. [ 2. 4.1 % CoreSight ik &
AR

P 2. 4.1 iR, CoreSight W R A — MRS 1, 6 H P42 7T DS o s il 28
B JTAG 3 0 P T AL N B AT 8. WA TR I8 AT LURARHER) 5 41 JTAG
O3 SWD MR H1TH 0 . 76 JTAG %i M 26l E, CoreSight IR R AR TRERE AR
A ETM. N T X 558K 04 8 38, CoreSight if 2 & P9 #5 IR 5 1% % 1 Flash % I #5k, {8
STM32 |-# CoreSight R %% ETM 458438 T, th ot il LA BL T Cortex - M3 W #8082
B,




o ARHMIESR——ARM Cortex - M3 ww&m-@

F
1:{>swn(

M 2.4.1 CoreSight BiX R %

STM32 L #) CoreSight #8ix R4 i Fi F* & 48 7 — A E 0o £ b A BT 4 58 (K 45 #E JTAG
VAN 0. STM32 ) CoreSight iR R 48 3 #F 8 NG £+ W7 &4, T BT BAfE R T CPU iE47
H O R X W AT R E AR . BIEREAEREEAWFRARATH CPU BT #E
BEWHFRNE. CoreSight ik R G 7E Cortex - M3 P 3 A K D #E 4 30 0 BB IR AL SR T, D3 6
ARFE TR X (SRR AT B SR B B8 R B R B T $E 8O B SR . e 4h, STMB2 1
SE AT 38 1T LAZE CPU #8 1L 4RZS F 48 Al CoreSight F 404 L4 1 80, 30 A P 9 7T LU 7E 855
FEATREG R R F5 B B 52 4T . AR F R ARM7 F ARMY #4138 , CoreSight
R G A I RE (4 TF S BT R F IR A T STM32 4% il 38 1 7T STt ik e 0y




R
Mk F STM32 FItHSR

AT STM32 B2 i 85 34 4T 4 T W1 AR BAT . WA & STM32 (B MRt R
WS LSRR S Z T E . A 2 B %, SR AR L IE s 3 e “ STM32
RAATMRASTM32 B AR M A "X BA £ .

3.1 it STM32 ek

—~ STM32 Wy &/ REER R R /N7 8. B STM32 WEBE & RC #R % 45 F 5L {1
B, FTLAEE L STM32 TERREE AFE e~ hH, FWHkR STM32 M B/M R
Gis ERLE AL 4

3.1.1 SIHSHAHERY

STM32 B A RUFNHE 38 R i) 85 A R AHB A M L (B3, BRI IF A R A B B
PCB B3 83T AT STM32 8844 RIS M He. A RS ) STM32 #54 LQFP % RIfY
HEL LGB R 48~144,

3.1.2 EREMENSRE

MR 3. 1.1 BiR, STM32 {6 ey IR ety , Fo el IR W BT 0 2. 0~3. 6 V, R s i
PR IR IR B W A% Cortex - M3 BOU R 1.8 V O T AR, STM32 B4 M4
AT 38k FL R A AR B

© Lot B B — /NS 45 Y 2P AF 28 AT LAZE STMB2 3 A B ¥ v 50 B 76 4 ) ol
SR FRIF B A R k. (EIR STM32 B/ R 55 A7 66 Fi & 4 d 3, W VBAT 3| g%
A VDD 5 RIARE#

@ ADC #ish. WREIE A ADC A8, W E A VDD SAFRHIZE 2. 4~3.6 V, Z5M
BATF(BHFTF)100 9 STM32 M AR B 8, ADC B3R A Hih 492 % o1 JE 3| VREF+ A1
VREF—, 8 VREF — 5| 044 5 VDDA #fi% , i VREF+a[LI# A 2.4 V~VDD, TE H A AR
AR STM32 h, ADC #9555 o [ 4R i o 35 e FE LA 40 . 45 o JE 1 B BB 7 25— A




oK S STM32 BIHF 5,
LA, STM32 #iE4tdR A meE 3. 1.2 PR,

VDDAK.
VREF- AR
VR Biees
SR
winz

VDDA

VSSA

VDD 1.8 VLA

VOB

?gﬂ@% (22
RCC,CSRAF#2)

vssg——|
voo g [ tmawe | 1

g
&
=
o
£
7 =
=
®

B IR
Rl
LSEAE3# ik (32 kHz)
A

VBATC}+ | RCC BDCRAF#%
f SR B

B3.1.1 STM32 Bihftm R

M3.1.2 STM32 BikHtalR

3.1.3 SfIHE

STM32 #5188 & AR S AL 24 VDD 51 /N T 2.0 V i 8845 2R FEE R AR
B ERSH 40 mV WIEER (BPEAORETE 2.0 V440 mV N —E R, I 3. 1.3 .




&sn«sz 5¥EL

VIRL / 1 40mV PDR

Wit

HEra¥

M3.1.3 STM32 S3IWEFELTRE

3.1.4 —EREIAY STM32 RNRE

4 3K 138 - STM32 i 40 38 5 (30 8 6 R J o 5 8 (LR FE 7 B0 TF A B B, T LAE nRST 311
by BN B (0 R B AT F B L. nRST 5 JTAG S OAREE , T AT &R
T R AR AT DLSRAT A A STM32 #1288, B 3.1, 4 2 — MUl STM32 B/ REEFRA .

3.1.5 BYERRAVEE

STM32 441 938 RC 15 3% 28 » 7T LAk 38 PLLCBS AR $R (6 B, 3X B STM32 (R $E 93
PRI LAZE 72 MHz B9 BUR BB T, (B R W E RC 4R 35 8840 LU SIS & 4 ok 507 95 o
B, IR B R S R L BT AR 2 AL VPO LT DU & PR AN 400

(1) BEINBIRH 2

P 3. 1.5 R, SN E B b U B4 R Cortex — M3 4bFB 88 FI STM32 4 9 3K 3 R
B, B H 5 S B 5% 48 (HSE OSC) . & T BUK IR F 4 35/ Mg R 3L R ik sl i P 42
e, R AT PR A A B, e SR BOR AT AR T B E R W R E Z AW BERLAAH
50 % F % W OF B KSR A B 25 MHz,

(2) {REINIRSH 28

STM32 #F o] LA A% 2 ASSMIRIRT5 28 — AR 0 1R # SN IR %5 88 (LSE OSO). — A F
B STa 5 (RTO) AR BT B T8 (IWDG) . 4R HSE —#, LSE 177 LA i 5% S 4R 28 &
FAP AATHA R R P A BT R AR T B AR ERR ERAA SONLEARMES
th. LSE SRR 32. 768 kHz, K A3 #E AT LU SCRS A SR GEMERI BT L . B R
LSI 7T LA g 92 A it b B SR B 0, {ELJR B 0 HST — AR BB MR, TR B EE RIS
Ao JT7 58 o ot 4 o 0 S R LA T LSE,




———XRE STM32 IR 7,

e T
opr

—pow
o

i
w—
) m—

i

i

|

!

4
B

;

-

"
3

e

i

b

E—

B 3.1.4  SB@ STM3Z B/ R&iRiT
(3) EHpEE
A A GPIO G AT LU B Y STMS2 0 1 48 1 B 50 4 1 51 B9 (MCO) , 031 B9 7T 4 45
SO R B 1/4 0t Eh Bk o

3.1.6 BE)SIHA ISP K2

STM32 4 3 #Jiah R, HIA A LGEE STM32 HIFA~5M3R51 1 BOOTO 1 BOOT1 %
HFEK 3 MU R . BB B R, STM32 7 125 18] B A2 2 0.k 2 X 3 B) K /] 69 o 47
()b X B RE AT LU FR7E i J4 Flash., )93 SRAM RERKHFHE L BFTRT, —RWR T
BOOTO 7% HF) GND I, MRF BRI F R, W B E/EXFA BOOT SIM R




B\sn«m B¥ER

M3.1.5 STM32 %M am

BRI R A 3. 1.6 fimR. VDD

BOOT 3| iy — A~ B S8 5 57 6 2 R 351
% (Bootloader) J& 8 » 1 Ut /5 A LAEAT ISP 42,
i USART1 £ ISP &R AME F B s 0, ol
FIEM PC i FRAPET R, B A W=
Sy AT e 78 B0 — A~ RS232 SR Bh R 4F .

3.7 @RKO

HTik STM32 B/NRGEFTRK, EHE
B VR3O 4 3R A AT LA A 0 PR
STM32. STM32 #) CoreSight ¥ i 3 45 30 1 Wi A 8 DU AR HE. 5 41 9 JTAG S 0 An 2 41 i
SWD 4740, X B Rl O A8 T EARHE GPIOCEI 338 1/0 LD R4 R 2 05 B .
STM32 # {12 J5 ,CPU £ X £65| BB T4 2 ShABRZS , BT LAt i ¥ 38 0 11 gk 28 28 W7 LA A
T WA P AR X S| AR GPIO, W 2 176 B A2 FF o B A 14 1 9 3 1/0 R
. STM32 £#9 5 4 ITAG #0— LA 20 $H 89 JTAG fRAETE RS D51 T 2 ¢ fT#n
/1 GPIOA. 13 fE 1 B ATHHELR . (AT GPIOA. 14 fE 1 SBATRI LR

3.2 TAIREIEH STM32

M3.1.6 STM32 BEHHR Gt

STM32 # Cortex - M3 BLLig i 4B I 1E & A5 Flash 72 PE 285 8, B R R MR 4
SR 5 S5 3 % # 5 2% (Advanced High Speed Buses, fij # AHB) #fi#. STM32 f iy #
SRAM Fil DMA $ICH 5 AHB {2 & 51 15 4 U 4 FI 79 2% 56 it % % 8 4% (Advanced
Peripheral Busses, i # APB) 4,4 % APB A% X455 AHB B4 G ME. AHB &
LB TAEBIR Y Cortex - M3 WA —3, {8 AHB {4 b #3121 37 09 4047 88 5 i 3 2%




o———TRMRE STM32 YT 3,

Lo B S R AT A B A KT LA A B I #E . EIERE, APB2 B AT LUK 72 MHz
RAIEAT, T APBL Sk HAELAR KN 36 MHz 803247, Cortex ~ M3 .0l DMA ¥ ITHS
AU A SR L ENL, B STM32 AESH MR RER I ATHH, T A Cortex ~ M3 8
L DMA $5E7E R i o 7 7% # SRAM,APBI 5% APB2 itf & % 4 fh##¢4, B 3.2.1 %7
T STMB32 Bl 25 N0 00 SR 45

Cortex-M3K ¥
DMAZ#LI(1)

APB2 APB2ER S
== APBI
DMAZEHL (2) 8 APBLEZSH

H3.2.1 STM32 WM BB EH

3.2.1 HFEXmst

HHR STM32 WA ZEER BRI TAREREIIRRA A K/ N 4 GB ML HEH
B STM32 43T Cortex — M3 P BZ BRI 8% » 3L 19030 B0 77 08 B B0 0 B2 0 A AT o
BOFFBEBRAS 7 R o W 3. 2. 2 o Z2 BT R AR TS KR 6 A AR 0x00000000 FE 4, -
SRAM M 0x20000000 J¥ 4 , BT 4 9 1935 SRAM #54% F RE SR X, F /1 5 B0 77 b ke
HM\ 0x40000000 TF b, FIREBTA F 72 8 45 44728 M bk o A4 FAMB AL X . S5, Cortex -
M3 F 7748 o it 138 A LL_E 454 M 0XE0000000 4h FF 8

Flash 7768 X th = ¥ 5} 41 A%, W0 B 3. 2. 2 ot 86 5} BT /R . % %6 2 FI A Flash X, M
0x08000000 F#h. HRRRGAMK FRAKRIZTRR, REEMKRE LM 4 KB K
/N9 Flash 77625 8] , B EAF % 3 i 1K 5131 § (Bootloader) , JiJE — ¥4+ M 0xIFFFF800
TR Sa NG BB & AT — 4L OB W S0 R E Xt STM32 HIT—ERGERE.
Bootloader # % Zf F 2 St ¥ A il if USART 44 4R 6S F 3 STM32 5 RAM RS
EERBEH N AP Flash, B STM32 B F Bootloader BR, TWEHSME K BOOTO
BOOT1 & 331 B4 518 K16 e - A5 7. X BE R B 3031 IS RYGAF B8 X4 o5 FH s
0x08000000, ¥ STM32 % i1 , ¥ 464447 Bootloader fLB IR &/ Flash BN AR .

Bootloader AT LA ST 47 M 35 T 4248 Bl JU /2 B FE AT 4 55 Bootloader HEATRE, T




&STMSZ S¥EC

LAF s A Flash #A7BEBR AR 4 . ST A& E#HET PC HifY Bootloader T REKM,
PRl LA FHE Sk STM32 B A A € 4 5 i Bootloader, LA X #% %t STM32 #47 MG A+ & K™=
R, A K S5 AR E , STM32 5B A UM i 89 SRAM J& 511, 3B F P2 ] LAZE =
ST R B Bt B T R P #BA9 SRAM 3 LA SRAM HE T, XA UAT A AnE T 8OE R,
T ELt T 92> )2 R85 % Flash 77 i 38 6 B0 1 #6. 1 3. 2. 2 P RO MM N STM32 fy
BOOT 3| Bis & B ot 1o 19 B 7

OREOPRrRY

g R | HFHR
B

x | 0 | Fi/riash | AIFFlash
RGBT
Ryitewic| AEAE

BAK
1 1 SKAM MSRAMJE )

0x0801FFFF
0x08000000

CODE | [~ ]
B3.2.2 STM32 RS S BB AR

3.2.2 MEERKK

25T XS ERIR 7 88 AT AR, STM32 A& T IS A7 RC R %5 28, STM32 BALLUE , &
SR B BRI ol P B R 5 2% (HSD 3F38 1778 8 MHz iR, STM32 %5 2 A MitR
i 84 A BB AR B 35 48 (LSD , — LA 32. 768 kHz S FT. LST — A8 4 32 i i &b 0 1t 7
FIIMGH. B 3.2.3 BRT STM32 BSR4 H .

Cortex ~ M3 CPU BB S0 7T LUK B 4 35 %5 B4R % 28 (HSD M % # 4R ¥ 5% (HSE) R %
WESBARSR (PLL) . BUARSF i 8k AT LU HSI 2k HSE., S7 L4, 358 STM32 7R 9% B 40 55
RG AT LIZ 72 MHz BRT TAE (EBR R 2 47 T SRR 3 88 36 F B R e m8 LR i
SR 8 MHz B9 8 Bk v, BT 0 S5 B 00 o7 4 1 4 0 0 O 0 0 S 6 T £
SRR B TR P AR 5 R, 0 LA A AL BR L 4 R A 72 M WEHS
Cortex - M3 B . PLL A28 1% B % 77 88 2 350 F & i it &b £ 1 27 77 28 4 (Reset
and Clock Control group,RCC) i,




o———XMRE STM32 NEF— 3,

8 MHz HCLK, K72 MHz
PCLK1,8 k36 MHz

M3.2.3 STM32 WyRt$hi

1. B8R

FEPEtE SRR 2 5, STM32 # J6 2 R HSI#E 53K 3h CPU ByB4h, it HSE R4 T3
PR, B STM32 # ABIRS TABSRE B AEMMNBRITE HSE 3 LA HRE.
F T E s RCC HL# B b 5 9747 28 (RCC Clock Control Register, RCC_CR) FF i HSE.

% HSE 4 FREREZIG 2 U— PR EMA M. —B HSE BUE. H/ 8ar L
SRR HAE S PLL % A, 1 PLL &% R g F RCC o 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 AR N 9 A BEN SFE PLL S 72 MHz 694058, — B PLL 53R 50k 52, A P 3k
T LA fE PLL T . #F PLL 808 2 /5, PLL 4 Bh 4% A b £ 9 B 00, s FH 7 Bt T LA 6 4% PLL
#E% CPU B 40 R .

¥ PLL 3645 R 40 # 2 )5 , Cortex - M3 CPU L4 72 MH2 %3247 T, BRHTH
STM32 MBI BT ELBEHE FOFARFA NS HBESIr AL EHT
72 MH2) i A% E R E AHB f APB B4 MBK. AHB A APB R4 R E2 il o M2
B AERMIRE. TWARRHFFRAS 5 NFFERAMN, 5 HR APB2 SME AL F R
(APB2 Peripheral Reset Register) , APB1 4} & & {ii % #7 % (APBI Peripheral Reset Regis-
ter) (AHB 34281 % B} 4 (i fE 47 7788 (AHB Peripheral Clock Enable Register) ,APB2 $h & fit
4 B % 77 3% (APB2 Peripheral Clock Enable Register) #l APBI 4M St # 4 fE 47 77 28 (APB1




&srmsz EEE3H
S .

Peripheral Clock Enable Register),

2. Flash @75

i £ 32 5, STM32 39 Cortex — M3 #.L il if — 455K 8 1 - Bus 84 5 Flash i
o XRBEIEITH RS CPU —20 B LS AP [ E PLL 25,1 - Bus S8R KH
72 MHz i TAE. & F Cortex - M3 CPU f& — /> #1354 J8 1 4b J8 2% X MM e 2 B ]
M 1.3 ns(1/72 MH2) X} Flash #H47 — %7 I, STM32 315, & %A N8 8 MH2
PG Sy B B RS X Flash (977 B B R R0 0. — B0 1% PLL(72 MHz)
Z55 W F Flash A X AR GIE/ 5 E K, 8 CPU R ERERIES LB A S/HEEN.
VATG B P & 3 % b 09 V47 MR Flash 6977 BUH ] SCFR 2% 35 ns, AT 1.3 ns,

KT STM32 fE@E“ HIE"MuiE 4778 72 MHz T,STM32 # Flash {538 A T — 491
S B X (Prefetch Buffer) % BTS2 ol K 1 54> 64 37 60 28 v K 2 iR 38 3o 35K 93 4~ 2 o X
CPU A LA 64 {04 ¢ B 9 7 UM Flash #4564 (7 3 Cortex - M3 $1/7#) Thumb - 2 %
A BEREH 16 B 32 i, BT L9 bR Lk AT REC G T BOR 484 SRS T — & 16 R 32 {
4R CPU L AT, XA FURBA AT LA Thumb - 2 4544 L& Cortex - M3 Py # 9%
A3 R AL A AR AR RO ROR

AT Flash BURGE sh B , FIF B 38K A6 B3R Flash Al CPU 2 il ) 3 S VG RS ) 58 7 .
BB IUE AR FER PLL Y) e E B8 U2 AT 88 Flash BURZE vk, JH 5 0 BAZE Flash 1752
#4778 (Flash Access Control Register) 2 41t Flash BURZE M7 . B T4 B ik
B2 A, T REE Prefetch Buffer (354, P i s B0 B A% 145 00, % 75 J8 0 A
FRGAT 4 (SYSCLK) B 3 2R 0% 10 F LA«

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

® % 24<TSYSCLK<C48MHz B, 3% B 1 4~ A 3 10 25 5 it 18] 5

® Y 48<TSYSCLK<I72MHz Il . % ¥ 2 4 i A 9 2% 5 i)

EE: EANF AR T Flash MR% 4 4 Flash #4% 8 208, 5 CPU 3% #4247 ¥
o BAE CPUHRF—A Flash MREAREZ 5,5 2 MABREALL ERF 1A%
Ho MG H 2 ATRE A M Flash A6 % B b 454, U B @ 4. 5ot CPU Tol— &
RARA T CHRERELT,

3. DMA #5%

H AR Cortex — M3 CPU AT LU 13t SRAM A5 & 2 6] b9 $UHE 15 5 , (2 24 J DMA w7 2) H
TR RIS THE, STM32 #) DMA %504 &% 12 A e 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 {6461, 7 Uk B DMA 58 0 57 i 31035 9 b ik J RSB AW
BT DMA 5255 FSM I 4 , %% 4 K #75% DMA T 3R A B R o 2




IR STM32 PR 3,

W S EL R LR MBI BT, 44 DMA 58 3 A o LUE i — A R 2 b X SE R
S, T STM32 MR 238 (H 4R (1o i SP1LI2C SO # R & FIFO G, o 7R X — 4,
T LLFE SRAM HiFFRE— Jr X3R4 5 DMA ZEof, STM32 #2588 i DMA #5048 if 55 51 %
o 5 AT T g R DR B £ i 1 SR S A 0 T 33 o 6 T R ) B0 £ S 7 B
W AR R AR WA . B 3.2.4 %R T DMA 85T TR AR,

BIKDMAR M2KDMAHR

] i 1A | SER n VA
T T
Baln || wewn ][ ssen || mewn | mowts
M3.2.4 DMA fe¥if#

NP 3. 2.5 PR 48K DMA {4847 4 A JEIYT - SR8 A0SR 5 00 L o il A0 A7 J8L 30 L S 7
WU AR E M . BT MEAEBUR I S 3 A PR ST E R 1 MR AN. SR
ORI CRBR LS RBAR I WA 45 1 DR IAE 5 DA M. DMA ®E A
Cortex CPU 2 ] %f £ 0 fHl — Fh A2 U BUBLA] , & (1R £ I R Qs MR RO T R . T
PR — 5 T B AR R B9 DMA ST H 9 S5 5 PRS0, A SR T P 495, 4% A DMA Sl it 2 () )
BB R DESE SR o 2498 11/ Al 7T I 3o ¥ 2K 8 Sz 454> DMA G B Bt % 48 . 76 #h 3R R
0 9047 G O S 9 DMA ST 22 055 8% R0 . A0 SR 0 449 170 4 5 2 69 DMLA 38 386
WA i U 5/ g DMA S 4 o5 48 R 26

yuuyyyuyyyytLs

1 1 1 1 1
I
| B BAR w1 x| ER] wmen |
T T 1
I

T

|

| N gk .

L f o7 T | 2

B 3.2.5 DMA f#intFF

DMA #3558 BAESEA DMA 338 1 75 3 47 MU 548 19050 F , X85 % 19 DMA i 47
HAEAENT. BT DMA SO (55 R 2 IR , S B016 800MA8 S 7E 2 | Ok S BT R 2 R T
Hit R —4 DMA L L A R, LR R R 4 R T b5 A T — A DMA
HeRF . FTLL DMA ST 0 SR G 4 B R (UCE T CPU 4% T4 A B A i o4k
I H SRR 5 R I A MR R R N 3. 2.6 BT

T
I
1
I




Es’rmsz B¥EE
YIS ER o

WL CPULEFIY
LR

AHBFE R
AHBYE

M3.2.6 DMA M TaM

ERENNTFEHBNFRERT 8 DMA BB REMRTRAMA & 58 8L,
B — T EFAE S Dut SR SR AN ASAMEA 3 AR A
CPU MY X BERREUR R , A R 445 4 K B 308, DMA BT Kt R4 146 40 % RO SOIR
MR, XAATE A BIH “DMA 5 CPU X S AR AT AR XXM RBERERT.
10 308 IS A 4 B M8 SR A B AR RO L RS B . LR MO e
16 AHB B2 L L RPN 4 78 APB M2k EERFA BN, AE R FSMO 2 4~ AHB 4
LR EA IR 2 A AHB 2 WM. X BB AR AHB R APB ) 828 8 1 K/ 2
AR CAHB S ) . 8809 K 3, 005 DMA {4 4 % 1 45 P 5% 84 2 2 16l CAHB A1
APB) LB 5 B2 (0t B PR 5 5 0 45 MR B0 IS I — AN S IR . totw, #E SPI AR
SRAM Z [ %t DMA f& 4 W3 3 At 8 52 0% “ $0# M SPT % t " “ ¥4 2% B) SRAM”
“E AT ERXRT

SPI £] SRAM # DMA 4% # B} ja]
=SPI # 4 (APB) +SRAM 4 # (AHB) + % 1§ i 41 (AHB)
=(2 A APB B #i+2 A~ AHB A#)+2 A~ AHB A +1 A AHB A%
=2/ APB B #i+5 A~ AHB A%

A B RF IR MR, DMA R H TR (MHEHE 4O 55, B 4 Cortex - M3 [#5 44
FIMS 6 1- Bus SR 164 .

DMA RITTH T Sh AR AR E 055 I PE, 0 6 ™ S5 400 36 T 9F & M09 4, 36 L%
EME ARG, A5 AHB BB A A 2577 28 000 F 324 D 77405 6 DMA e .

RCC — >AHBENR |= 0x00000001; //EfiE DMA B 4

# DMA SUTIB 60T 7/ BT 4 447 88363 % DMA 33, B

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

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

DMA S} $ 4 % 47 3% (DUA Channel x Peripheral Address Register,DHA_CPAR) ;
DMA P4 47 4 i % 47 2% (DMA Channel x Memory Address Register,DMA_CMAR)




——RWKE STMI2 IR 3,

Fp,DMA_CPAR # DMA_CMAR P % 77 8 4% /7 DMA & §i (% 05 o iF 70 5 9 o 4f
AN HE T AR SN BB A7 77 85 stk L AT UR N e i . T DMA_ CNDTR #7728 R TF 5 4
B K, B — 44728 DMA_CCR I £ 37 5 X DMA 54 00 8 (R 45 4t

A0 DMA SEEH T AR T 7 7 op 7 R4 RRR Se R T A% S A0 B8R B8 X
FHMRAN A BE AT LUR B AR b, B P AT LU (32 £i) 9 BOHR 58 BE 0006 1 7 v B
B3k 3 DMA S@E T AP 47 SERE (8 4D 4 H 2] USART M8 F77 88 . R DMA Bisi 45
7 8 0 R B L U4 4 o [ AT OB R . P RT LR R P9 A RS B R YR M H I
H ADC (¥ 45 AU 48 80 77 b RTPT T LR ADC %5 SR 97 77 2% (R i) B, T 4
AL CER A k) R Y 338 0BG S RE A T DA — A R S B N AR S ] R R FE ADC IS5 R T .

JHFTALE it DMA $ ) % 77 8% D (69 44 81 J7 5] $% ( Transfer Direction Bit) #t  DMA fiy &
o7, A A RIS S BN SMRBINFE . IR R SR A B AR O E  F T AT Lt
DMA_CCR #7885 14 (L B AL X PEH8 BB RIS S . DMA 3 33 T LA R 3R
B, A DMA BEEHA 3 40 W 14 58 58 0 i
TR RER SR, TR % DVA B3z R0 (s
B 5EEE ¥ 38 il i £ (Channel Enable Bit) 8t af 14 B3.2.7 SRAM 2 DMA &
I BIS 3 DMA f64. P 3.2.7 IR T DMA i#47
A B AF TSR B

BUF C RS BAT A SRAM %56 ¥ 5 th 5 4 10 F . B384 | DMA #58, i
JE ARSI CPU S BL G5 , 7B 8 F 5 B 8892 % 4 B BT I, 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 Wbk 0 E 69 o ik
(unsigned int)arry_dest;

DMA_Channell - >>CCR
DMA_Channell - >>CPAR
DMA_Channell - >>CMAR

DMA_Channell - >>CNDTR 0x000A; /R
TIM2 - >CR1 0x00000001; /13 R 8 2
DMA_Channell - >CCR I= 0x00000001 //FF IS DHA f 4
while(! (DMA->>ISR & 0x0000001)) ; e Bl
TIM2 - >CR1 = 0; //fE1EiteE

TIN2 - >>CNT = 03 /W 28 R A
TIM2 - >>CR1 = 1; //ETE R
for(index = 0;index < 10;index + +) /4 P CRU 35 B4
{

arry dest[ index] = arry_src[ index];

TIM2 - >>CR1 = 0; /1 Ik R

DMA iEiE'danLXJﬁTWT»?ZIEJWﬂﬁ%iﬁv{ﬂ&kgﬁ'ﬁé&‘.?.DMA’{EEEHH‘WT-?E#}
FONBZ AT . B, 4 DMA AR T ARG B AR b, B 3.2, 8
RRT STM32 i) DMA #4375 50 .




E TM32 B3 E12
e .
uspRTl
X
§ SARTS TIMI  TIMiUsARTI  USART2 USART2
ApCt uspEm VSR | et Up Rx R T
TIM3 vy vl | v spro| | Tz TIMY v TIM2) v
e R[S R JeE ]| e ot [ Il B
TIM2 ccr e SPI s o R TIMeTx g UP el
3 ™ Ry R TR Re ks oc3 e R
OR OR OR OR
AR FARR HETTY T HXRR XA HXR
il 2 itis s s wis 7
]
(G | xS

T oMAE

B 3.2.8 STM32 & DMA HilES MR
FLBSME B A FE A6 DMA {45, P BOH SN R AN IR 1 3F 4T FF 24 DMA M8, R 5
5 ZSME ML B DMA 8% 8 47 . L DMA 78 ADC th i 57 F % ], ADC 76 3% 3 5% g
ST BN EZEHEATHE B0 2 A Wi 5] CPU 3R P 67 LAl 11 CPU #4458 . thi itk CPU 76 %%
AN 18] Sfe e L3 A o L A T CPU B B R R . T A SR i A DMA #5T, i 3. 2. 9 Bt

WS RR W e
SRR R SRR R R

[mito [ man [ wine [ mins [ mme | mins | ins | wir | s |

WIHOF LR
I 1B R
W R
fublis 27
BT R
WIRSHH LR
IR bR
RIETH SR
IBIHBHEHLE R

E3.2.9 DMA 5 ADC i RBI




———XRHRE] STM32 (IR 3,

7% ADC TE B R L PR AHUS i — K DMA &4, DMA FfiJ5 R R R 25 RAG S 045 5 HL i
Sk, A ADC AT UR 32 BRI HEAT T — 4R TAR IR B A% T CPU R 4269 430 35 1l
ADC % 6 58 1 P )

KT ik AR N A R F P AT LA DMA B BRI 28 o o R . ADC AT LR T M 6 4%
BGAZE A, S SRR A DMA 42 47 o 7 0 18 35 08 ke S B R o
428 W I R 53 R 7 A A2 i o OB R P A B G4 41 e s T Rl — i %, DMA
IRSEA AR O S5 0 B 53 7 A A A U308 SR P P Ak B A S A SR - e LA SR R S B 8
WL . DMA 5 HABSME R A S ADC 2l BR B, R 7 8 & % WA
A DMA @i, b an SPI il DMA & 3% 3 i 47 % 2% . FAT6E ) DMA 2 0GE 38 347 820
SPI A4S XUT TAETF 20, BF LA Ab Y 9 5] B 7 45 “ T — if 220,

3.3 FESHOIDRE

AR 21 STM32 BRI AP A& A RYAE &, N TILA W AR BSA I, RAS
SAPIESY 55 STM32 18IS R FE AT HM% . STM32 b i Bi A7 S R 48 LA TR 5 B 0
I ARG A DMA BT R WL . B IMREAT BALT MR LE DI RS X 2 TN RE RE BB A 2L
M B b CPU MM ], SR 3, SR T XS B S R R K53 CPU i %
B AE N8 TR, LUKAE CPU MR X .

3.3.1 BRR&®RT

STM32 L #i8 FlBe A ST t0 4% Sl T A /48 0 (RIAR GPLO, t 3% #k it 1/0), 4h38
W 7C  ADC R IR GT) /65 S5 16 B8 SEEH I o RTC, 46 05 247 28 LU B A A I3

1. BRWA fALO GPIo

STM32 AT LA % ik 80 A GPIO. €14 5140 46 5 A3 1 (i Bk PORT) LG4
S A 16 A GPIO, 383 L4351 A~E i 4 () GPIOA~GPIOE) , A fit JE( % 5 V.
KBS (S RET BB AT LA R B GPLO 18 4l P 4 894 A 1/0 O, let USART #wu
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T SO VA RN E Y 16 A GPLO 38 3o B b 4 7 o i A1

A5 ARAT A 32 58 BE 09 AAE RS, — SRR 64 fY. A BEE 16 4 GPIO Ja .
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B TAERGE,
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STM32 fy4h R e B L TCHE A 19 S0 38 i F CEXTD 838 , i 1 NVIC L5 ef U g 92k 36 45 e
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HRRLS 255 W5y STM32 R AHA7 2 A M 3L MBL/ B4 BB (ADC) RSy STM32 fi
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RIS R P A BSR4 A T Ak SO I 3. 3. 7 SR R
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ADC1 - >>SQR3 = 0x0001;

ADCL - >>CR1 = 0x000100; /1 FF R 3 B B o U

NVIC- >>Enable[0] =  0x00040000; //3TFF ADC % He v i 2 NVIC o iy Fs )
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164 B
fii)
AR 1cj) 167HE
i Radm BT

TRG
AL 104
T mwemu ) SR '&%‘f;%’f
B3.3.27 BRESHEOSHER
D ERBRAY

AN E R ITTE R T 2 ST 4Y 4E bfl]XE?UﬂEhl’l"}ﬂM’FB‘J BT A B e A
SRR T FF R BRSSO R TR . A 28 BT AR TT LA S B A L B i
HERTLAAE R HoA 3 A 5 B 2% 6060 2K M AU, 0 T LUK LA B 8 08 A B K 51 B 5,
B 3.3. 28T . BRIt , 0 5 28 T LA JLAR R R RO A B &R e T 5 PR K ) 7
AT B B 5 S 51 U077 2 5 B A 2 A g

TSR A F SR PR SR B UMy

B LABIT I 3.3, 20 BRI IR T EHLY M T 5 B A R SR 7 4
YRR T T KR T 3 A BB AL T — M UBE KBS, IS — MR,
SEALE B8 T LA a2 0 iR (6] R K B EC A 7 S 28




o——— WK F STM32 B'Slﬂ_fﬁ—@

TIM2
—— _—TT TIMZI B —

TRG2 TRGL
TRG3 s TRG3 —=

o s ] [ LS
1RG4 pg BEPNI TRGS £HE T

&
)

3

% ‘—— I
. TUFPI r
= R
TIMIB{2t, | L TIMIRI S, e
TRG] ~—oh—s] TRG2 —*{
TRG2 a2 L ke
¢ BEES TRG3 ok  [ERESS
TRGS R ’——» fon
r— TUFPL r
peitad) TI2FP:

H3.3.28 EH#BRS
ELN))

M3.3.29 ERBFFESRE 1

%2 ABIF A 3. 3. 30 FiR 4R — MRV R I S R IR Bh 3 A B R L SRR R LA
FB LSRR P S BRS 3 AN KE i B8 SC 9 IR 5 8 )

RN ENE2 RITES
K AR 4
] [TROC,. i (TROS, %3 oo
B B B
1 | : =
SRR

E3.3.30 EHERDRG2
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5. RIC I&HHFB

STM32 HRKBEHA : REEMBEMEH AT, &0 RELHE A BamRE, £
SRR 10 4~ 16 A3t 160 RED 20 FH5) (& 4 #7288 RTC B4 I0 RIS 1 H0 66
. & FEREE LR B, T MR A R . EERRRNIRT,
B HIFIEMEL STM32 HAHIMARE EREXANHRE T, HEAFRERER.
Rkt T &6 R RAEE, KNSR T RTC it e M L& 1A HESRIFERBTRE.
R E T RE M BB S & i STM32,

STM32 4 — A1 55 4 32 i St 4 (RTC) Bk . 7€ 32. 768 kHz AY AR IRR KB F
RTC AT LA/ 4 ¥ 03 B BP T s Af . RTC B Bf b 5 IR« G 32 A 3R i 3% 28 (LSD) R M 3R 4R 3%
(LSE) 28 7% 2 M 35 9% 3% 88 2 3 128 4} (HISE/128) J5 BT 4818 B i $b . RTC 248 3 4 oh iy
P RP IR RS R T RUER B AP TS TE RTC S W IC B % 77 2% o Ml — Bt
P, RTC B4R NAE 3. 3. 31 PR .

HSE#R% %
LSIRCH %28

LSESREXTH 6 —

%%
] -

RICiH #28 }«{ RTCH 8] ~——

] FEHEAR
)

RTCEBIHFE

L ETSTIET S T

M 3.3.31 RTCABMEMAR
RTC i i &4 R TAE,  TAE LRIk B VBAT 3IB, X8R RTC % STM32 j#
MBI G RIS EW BT EERE ., RTC WP U S 17 S50 b iEH




o———— MK F STM32 33&5?—@

CEXTI 17 i it 3% o W 38 » RTC BT LA 7= A — A o T 35 44 SR STMI32 M B8 ([ Ofg 5138 o
HIRLR 3 A% B CPU At A) . STM32 G il 5 IR Th#E 69 THERE X8, CPU % ¥ &L Tk
SEFCRA W RTC 78 STM32 5530 56 Bl MeBE () R 1 o B by W X fR 2.

R IBRE R 10 4 16 31 M & Y 977 B AF N L I 4 63 SRAM. il xf 3 RCC &4
#7728 (RCC Backup Control Register, RCC_BCR) #4755 #2 /7T LA W B 45 ( F AE S8 O 5.
X B 3% #4} SRAM [X,STM32Z & — M SHEBARK W51, STM32 FIRIEITZ I . %5 8
WA P MR R AR B A R F BN A LB ASER, BT E
RCC_BCR ## £t BARQWFI Mo t5 s FRE. ARFHTUEFARTWHIRS, B
FAT LR A AR TR 95 A5 P R SR BBUAR S ) K 145 K 7 X A R 1

3.3.2 @EgE0

AFHACER R T STM32 #9314 (GPIO,ADC %), S F R EH B £ STM32
WS ARA 5 AR O E T IC EE M SPY 0 12C # 0, B T 5 RS MEE
5 CAN 88400, 5 PC Il {540 USB #0354 B ¥ WAV AR 2 /5 4 8 0 USART.

1. &#{79MREO(SPD

AT RES S5 KA 1C #ATHE A, STM32 A& 2 4 SPIE M, 3F R4t #5 ik 18 MHz (92 %W T,
SPL@fe. AERFERM R, A~ SPLR&H O FH#E Y 72 MHz ) APB2 2 i 2%
LTS Sh A~ SP1 #4545 O MFE R W 3 36 MHz i) APBl R L% b, R P AT A3t 46
A SPI %4 i B B AR R0 A 40 4T 5 80, HE %
PEBOR K ERT K 8 (3 16 {3 ol A MOS]’—
I i 8 B2 BAK LT 48 K % . G4 SPI#B

5
A~
BN SNSRI SPL R ATE | sp1x2 Misol—
f5. M 3.3.32 JBAR T SPI MEALR, 2
BT EAFHEHE SPICGR A 18 MH2) 945 L
SCK—

Y B4 SPLi% £ #8 7] LA #1 i B4~ DMA 48
B, T REL S, -PATREER. —

SPL#EM7E DMA 8% 5 T , 1R % 55 56 BL4k 8 ["MA mftcrC Nss{—
5321 B G S O X A . R T B A A

#) SPI ﬁ&?&F,STMSZ #) SPLE 5 A EE W3.3.32 SPIWEAGR

## CRC 836, — A F i £ % 8y

CRC B8, — N F %048 S G B h B9 CRC BB, 44 CRC HLGHR AT LA 4T CRC8 H1
CRCI6 £8, CRC K B3 fEH € STM32 15 MMC/SD R 47 SPI 3 {4 9 i 4% % 45 8 3 4
Ao H3.3.33 BIR AR STM32 3@ 3t SPI # 0 # 3% SD £ 85 IR b1,
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2. MERTELEO(20)

STM32 $& AT LA AT 12C MR 1 5 Hofls 1C 30473 67, $H BB & L9 EHLUMAL, 12C
PO L 12C B EE ENLHBPLE 3R 12C MERME 100 kHz, th 3 35 85 # 400 kHz, i %
7 (ImE 10 iR, @A 2CEOT LIRSS M/ 12C SR EBBEAER. MM
FEF AR 12C B3 SRS AR BAMEE . 2C RO RERE 2 PWR AW
P TR RO £ S (] G Y B P T . SR, A 2 4 DMA EE S 12C REMBIE X &
. FRA 12C #OM0 DMA X, — H 12C B4 b i 5OR 45 52 EE 0 e BE (R SR B 3
W STM32 /. B S 2, EE A MR STM32 (9 12C B8 — 1 F s BB
BEREORE. E3.3.3¢ B8 2C REMEARER .

VDD VDD BE
r IHE (74 SDA|
472 T RLES
MIsO + 12Cx2 scl
STM32 SCK 5 HR 74y
SPI Master L2 R
MoOSI 3 sMB
2
s J T sDf
1 9
B 3.3.33  STM32 1 SD + 9 SPLili i M3.3.34 RCEBENBEXAR

5, STM32 B 12C B MR MA T — 225 F 3% 38 12C £ 0 Dh B2 b 40 5 45 o, 0 B8 1
fERSBRRBIT(PEC) , YR PEC 2 )5, 12C N M B2 0 A SR KELHARM
EA 8 fi k) CRC HHRBRF . 1M 76 5 WORE 09 15 00 F L PEC th 2 x4 £ 0 ) i 03B k47
CRC &%, LA#X &R PEC #2305 47, A 3. 3. 35 iR .

PECRE MBI

wor o XX K X Ko X KX
s MWMWMMMMM

B 3.3.35 RCEOK PEC KRB INHE
STM32 5 12C He 113 3CRF 9 58 15 U380« 3% 496 85 T80 44 4% (SMBus) Hhisl 0 o 6045 280 R 40
(PMBus)#i, SMBus £ Intel 2] F 1995 448 i i1 SR BN, L LE X T 44 OSI 7 2




o—XAREF STM32 IR 3,

B R B B B 2 B S 48 2 PR T ) 3 R 88 4 55 PC BIOS Z Bl B3l fif. STM32
# 12C # 0 9 SMBus R, 7EH PEC (9380 EANA T — 2632 % SMBus (38 58 51, 5 X
¢ SMN o o 2 47 B33 3 LR % h i A1 SMBALERT {55, PMBus 2 SMBus Bl i — 4>
MA ERBRERERETATHRRRAMITRE SRR LR,

3. BABEY /FHBTEO(USART)

AR/ FH BITENE OB K EH PC LABBUN T EEKA RS K 4, USART
PIRRAEFAEERZ M0 - FEEED . BRARIREMS AERE T USART I&7ER KA
BRI AZAF. STM32 le4 T 3 M¥IRE USART 811, M FRF ARG L. &
A~ USART f# KB 45 # B % 4.5 Mbps, STM32 f§ USART & —~ A 4 5 i 40 B 478 15
O FBUE K BE A MBS R T LR E M. 34 USART o, L —H 4 T APB2 4
£k, AABA WK APBL M . A 3.3.36 B/R T USART WLMAR.

A~ USART 89045 387 42 88 T LA A 0 50 /1N 850 90 550 60 8 9 36, 0 A bl o 17 3 1
B PSSR AR ARG . T B, IR A B UR R AT 7, BRI A SR AR AR E B R BRI
MAEAME R OB & -4, 84 USART #E & 754 DMA JEil, H L% USART S %
FERHMNTEZE MR . STMB2 9 USART 303 8OF 45 28 13 B o AT DU Tx i
LEIEDTESE . 5 USART 284 B50 60 CTS A RTS £ 85138 38 , 7T 5 5098 3 2 i o
P, M 3.3.37 BRMEMA USART # 0 SCBE U LEEHEE TR,

RTS
fony

UG Pt

M 3.3.36 STM32 # UASRT B3.3.37 UASRTREWITEEERFR

B/ USART &5 LARME LIN 8% (AR B 227 4550 38 LIN 2 —Fh % A7 M B i
B — U T AT LA AR A 6 5 0 B§ R4 . USART 3 AT L8 5% 21 5058 13 B BUBR o, 4B 4T 4h
BATREG/ M. #LL 1 4~2.12 MHz M0 4098 51 USART, 3£ I £ 5 T NRZ VA
A MIRAT S AT LR (B K H R 115 200 bps. ie4h USART BRI AR, A
1S0 7618 - 3 HhiX ARk, M 3.3.38 BiR T USART fyJLF T MR,

KT S A% USART 19 853l 73 % , USART i 32 H5R 55815, 7T A 45 3 4 SPI B




&STMJZ a¥Eic

() HEEFHR (b) THMRISBER

B 3.3.38  USART M it F M FILLSMR R4

4, N 3. 3.39 Bk, FERCREEN T, USART 4k SPI iy 4L, B0 40 4% ok 01 37 102 2
AT A BT L RAEAT SPT A BLEEAT il 1

4. CAN #OF USB 0

BX T SPL.I2C 1 USART %b, STM32 3£ 4 B 3 fr # 1 8 4 : CAN B4R 3 0 125
USB #:1., Xi CAN # 2 USB, H il {5 th WA M S B 2% . 7EXF XS h il A — &
B W L 15 N SE B AT 3¢ CAN I USB 3@ 15 4% O b0 1548 . 75 R SR 90 40 N 40

CAN #1 USB $ 1 # 3t [ s R, B 130 % A B i SRAM =5 (6] 32 55 15 B s HL .
STM32 #1743} T 512 F¥ ¢y SRAM 55 [ 43 CAN Al USB & (. & 512 FHZE A
BRI BB EFM. 4T CAN 8H USB i, i% 512 715 8975 [0 ER B 3 M 4E B A7
B, 3X R CAN 1 USB & AR RE7E Rl — B 2 TAF ; B7E R AR AT o, 7T LA f CAN F USB
PN 2 U T AR, SRS 7L ) SRAM %3],

(1) CAN 0

STM32 ) CAN H [ 5 i 2% (9 b5 ¥ 275 & bxCAN, 3+t bx # K basic extended M E ,
HEFRMEH R . bxCAN 3TH CAN 2. 0A Fil CAN 2. 0B ¥, B & 47 CAN 45 45 #9 & 345 4,
KA R 3A 1 Mbps, bxCAN i3 J& T B ] f % il 5 #5X (TTCAN) . TTCAN #sk
XRE B A ER IFES —WIF SNSRI E S I, 524 LA R BE S Bk, B 1L
BEA B ECRBL . P 3.3.40 BI/RT bxCAN H: 11 # WS4 AR .

CANFF 2841
il e || AEEE| oo, || B
slite izinl o )
Taa . R s

B3.3.40 bxCAN BOKABER




o FDRE STMI R 3,

BB R CAN 5 11 4 Bl 4 3 — B0 3% 4 o A
R, I AN CAN LA A S REE ARG | DEE |
P . bxCAN %54 T BL L PEFh S5 Mt 1 3 4
BB 2 BN 7B TR AR AT — A~ 3 0
BREEH FIFO, XM S LR T s b, Mo g s e I ]
TECAN EHREBLRARTHUAUMIERIRE EE 2000 rowmns
LRGP B TG 2K R S I B3 — % 4 2 7 S A
TR E:, B 3.3.41 B/R T bxCAN B % B wssH .

bxCAN K35 2 4T BARHTE T S MAT MR BB 00 13, CAN MR RIS —Fh /™ 1B 4 10 )
8RS L BT AR LRI B AR B S £ . T CAN 2% & B
B Rt BB T CAN B E R & A AR BARSITIEM . Bk, CAN 7 & 8 CPU # 2%
SR 09I X 45 OB 8943 B B L SR BRAR KRB T CPU B9 3UB,  T it
FERHBL, STM32 9 bxCAN B T — M BTl 28 B T M4 B 2 it vk 4, RR &
FIPHRE MR . STM32 i CAN 4 D fl SUTTHA — MRS AL, 64 14 (5 Rt aR 28,
L P 0 4L T LA LA 4 S AR AL 003 B 2 e, TG A0 0 B 5 SR M3 i 0
TAEM CPU 85| T it 98 8 b . K MR T CPU,

BB EE 24 32 (AR, BB 4 BB, — AR T
TR R AR D, 24— BB, M B 40 1D MU 4 Ak A7 25 A8 ID,
FNABE I, R CAN I8 1D BPTH AR (11 SR MM XA 29 00 WS R) L it
WHFBAFAEETT R0 32 MAFFETA 29 RO ID; — ¥ 32 (A4 %
P SRRIE A 11 G ARAER TD. W AT 155 2 AR R, i 38T LU 99 8 1D B
W R 2 45,

5B 40— P MRS R L 0 S — IR B 2 A 32 BT A 1 AT AL
ID, OS5 2 N AAFI8 TN BT o 3B 0B J A RLEE 5 A 0 10 G 50 4
(R R, SRR R 3R P SO 2 0 — £ 0 L I L0 i LT — 52 A A B — £
B SRR TR B 255 R B AR S — A FIFO 1, itk
FOTS SR BT S T b X CAN 228 b W) 9 12 54 0645 000 1107 0 3500
T CE £ AR P A B 9

B ) CAN 2 ) 38 850 PIFRSEATR 450 T SR 5 33088 BT LB,
TREBHESH . STMI2 LUEIMFLBEFTEL, bxCAN BB AL T4 11 IR , (L ELAT 04 4 dE
BAEBOARATERE . 4 bxCAN 428 LR W FIM0F 53 10, T e AEIRRS
T RR —— AP LT B T A SR . CAN BRI AL T 40 FT R A 45
LA BRI CAN #5618 1L A S5 OHHE T 60 22 38 000 o 7 7= 2 4 2 00RO 0
A FEAUTR B HERE CAN RIS 80 TARRAS ST A . 28 2 7o I FRASR ,— BUT T 3847 &




?&STM:Q B¥Ei

B, AR T bxCAN REMEBH A A Bo R E b, U ERMERXETUEERH
R R X R T R A TR RS CAN M4 AT M 48 R AR A B X .

(2) UusB &®D

STM32 24 T —/~4# USB #0, 1 LUA USB £#L(H. PO #47 USB &5, % USB
EORETEMY USBE 1 ZME 2 2 OSLMURAE, % | ERAYEEOR . B2
NBIREER . B EEOEARSHERFEREN CEUMERIEN PEOMFERE
He B 3% USB %4 & SRR I FERE, 7T LASE B 1k 32 47 FLE [ME 748 4 .

USB B0 B4 & 3 8 AW 40, AL AT LU O B
BEMBLAGEL MR TARFASERTE 5w oz
AR EMEA TS bxCAN B& LRI 512 F 3
SRAM HH. B 3.3.42 B/”" T STM32 USB % ki,

% USB WAL RZIE AR & x5 SRAM B 33,42 USB MM
PR, A USB i %& fE 45 Xf X ¥ 4+ SRAM #4772 8L, USB & SRAM &R EF M E
SRAM HL Tl ) 2 3 R0 53 A 15 AL R o, WA R ZE A A — 4> SRAM 2 i s
WA ANRENKE. BOEBOTOEH A PH T AR BRERT SBLLED -4
RGP T R A A R R 2 AT A e (U ) . BT LRI 5 T, USB
T LAAE 2 AR B 7 Bt T A U L ) — A LA S 5 B £ 4 L A
. BEREME,USB 5 CAN #H 25 3L 512 45 SRAM 25 M 7RSI8 0, ZE M1 1A 4k 309
8], X &85 SRAM 75 [6] 2411 53 L3 — 28 sh b4 5 b FROE RS W . BRSEHT
PR A XU ML) 3 T LA B R — 3 B R B A T - — e

STM32 iy USB St O $ R BERKMFRMAET. —RHER T, £ AR Bk
USB $ 189 5 B % B BT FF % A 52 7 B2 HE 4 24 60 B (8] R0 HG 7 X% USB 2 0 #0946 SR
SRR GEEAT 1 4% 3 TCREAS 00 7 54 TF R AN 0 B R A, ST A RIAH XTI — B B FF & A
BT —A USB FF & TR, R A TR AT & AR AT LASER X USB #4718 & Mo %
EETAE, E 0T AT — 22 % WS A, e i A BLEE 0 3% 4 (Human Interface Device, 4 B
WULH HID 4, 10 USB BAR) KA REM N R F AL RSO %, 5E% USB
FFRTRA, AT UK T & A BB USB B FF R H% .

3.4 STM32 hig{XIhiE

STM32 LR —FG AR B H 85 1 58 CFF S AMEDIHEZ 4T MR . STMB2 76 B # B
A THHE 2 0TS T ARKF B0 48 40, A0 R0 8 20, 0 R R R A 0 LA R T R LA 25
S0 B M FRIR STMO2 B 23 HE [ BHERE S RIGAE— A BOK FR b % E A TR s
BIFH . HE5 2 %, I B 2R Cortex - M3 4038 38 AME DM S , Kt & CPU 3£




—— XK EF| STM32 (R 3,

Cortex ~ M3 4h 3 88 #84b F 45 1L EATR A , i ELSUMFEB/NK L. 24 Cortex - M3 Ab 3R 383
AMETREREG | & 2 16 FL 4 60 i ) 28 & th — A~ SLEEPDEEP {5 5, 3 {8 £ ) 2% th i A
TEI#ER . i Cortex - M3 CPU i AME D #EBIR T LUE i I & 464 WFI 3 WFE 54,
7 4 il 88 88 53 3 A BB — K D #E A 5 I B 3R T o R 4% 1 97 77 88 (Power Control Registers) it
KRB SE, ERELA/NT RN R STM2 M JLF BT, 3 3 BT8R H Mg
R ] 85— A8 18] ) 0 L

3.4.1 EITER

STM32 fE BT T M — E A TS PATRE i SO RIE R B, TR
PRI FOR A T STM32 [ 3h#E? STM32 (i A 454 40 Rl o RSB TR A Il . X3t R
R AT LA S S S0 I R A AT U5 G UFS L SR UT 245 — o 07 R PP Ik ) 7= A i, 13 21
DV T AR ASIE AT BT A AUFS SR — R0 A S O RIS DO RE RO B B .

TEHEB TN, Cortex - M3 4b 3 28 71 K 35 43 & 5 9 STM32 2546 40 7 LLE 4T 76
72 MHz SR F . i, STM32 644 64 L 0 4 #E46 BT 30 mA. MR B IRDIREMISE 1 Ao
TR R G SN IR BB B o 5 S B B LA T L3 ik 35 B 5L 6 o 5 5 41 (RCC)
RKH . AR A TR G B R ST 2 K MBI B P T RE . 2 ) 2 R 75 TR 2 R 0 35 47 B,
FTEAHR PLL, B4 A1 HSE 3K8h STM32, i %M HSE, ¥ i i f i3 3 HIST 4R35 28 (0K
3 STM32 ] LUf# BI 47 (IR ShREBCR . (EL(ER HST B9k 42 . 4% T HSE R 3136 R R R M
W, WMRLETE P ARE ARG 0BT (WWDG) FISE a8 8 (RTC) K 1] LUK LSI 2660 LU 4
TBUE — MR

IR 8 MHz ) HSE H#:3K8) STM32, i 7] LU Flash BB 7 D BE 6, 34T JF
EPBEITHR . R AT AL R VRIS T AS S B 8 K I #E 8 2 76 Flash 42 BGE 2 b 7= o
BOMOFRE AN KT CPUMBK, £3.4.1 REF Flash WREARE F 0.

F3.4.1 FF Flash FRNEHE T FEME

- ey 25 CREB I
APBL APBz | 4 ® ovpe | OB | AW WE1 p 13 R /mA
DIV4 DIve 2% 72 il ES2) ‘ K] HSE 33.15
DIV8 DIV8 k=9 72 Eigc] ) f k] HSE 21.75

| Divs DIV8 | USART 72 ki) £ ‘ KeH HSE 23.65
pivi | pive |usarT | s I i | @ 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
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3.4.2 IMEDFER

AEXF STM32 H3E TR T ST §E 2 B9 I ShRERE e 2 U5 o T LUKE L 8 ot U 38 HE RS
8.5 mA 4. WRESBEMREFE, BE M B STM32 ®EHFEMAT . STM32 K1
IHHEMIRA 3 i, 40 B B IR AR L5 USSR AR LA, P 45 HILASE 2 SR R Sy A B R BIR BT
X, BA STM32 [y 3 FERIIFERIR b, BEIRAER D) #E B 10 75 MU U B8 4 AT B9 h#€ .

BeSh L A RAM Al RTC B 4 03 i IR T 07, 24 STM32 A {E fi — Fi I D #E AL
Rk, &4 SRAM fl RTC BUHER T LMRFFIER THORAS . Uit 3.3 V 4 6 iy IR 66 el Y B HE
KHEAE 1.4 pA EH .

1. BEIRE

STM32 #9581 MK FEHE R IRIREER . BRATHIE T 24 Cortex — M3 4038331 5] WFE
X WF #5402 62 1k 2 3R o, PR BB AT . BANEEIL THET BHIMEEE
PREE TAE, HBIREASMR A B P Wi 5K L Cortex - M3 A 2 # e A2 , STM32 3k B3R
HBENCBEE, AN STM32 7477 30 5b B 3616 B 85 £ W& 17 MO 00 F ik A B IR R, 0
SH 14.4 mA ZEATRRIT AL . (B QIR STM32 i ABEIRARZS 2 AR BUX FHEME - R T 12
BH BB Cortex PUBL B SMEL I B 2 51, SC 0 BT A SR IR , 3 FF J3 9 38 HISTCAT LA i
4 1 MHz SREAE) 5 . STM32 () BEIR 3 Y #EH A 0.5 mA Je 47, ShU X T #6 ) 5 w4
#3.4.2 5,

2. BHAER

B0 SRS P Cortex ~ M3 4b #8288 i) ey i £ 47 77 2% (Cortex Power Control Register, Cor-
tex_PCR) i) SLEEPDEEP i # {3 , 8 J5 4§ STM32 e 4% ] % %7 28 (STM32 Power Control
Register, STM32_PCR) #1 ) PDDS(Power Down Deep Sleep) {i B , 8 58 i T STM32 241,
BAMRE.

U BTG, CPU — B8 5] WFI 8 WFE 454 3t 2% 1L T8, HSI 1 HSE 3
ASKHPRE . fH Flash F1 SRAM U358 (R 5 v AL 57 L 57 LA MBS STM32 1B THER A5 5R
RREE K. BRI R A HLBOR BT LU M o AR, RTTESHER TR T
SR e T ) BTE BT A A I B AR BRI T, R AL TE GPIO 319 b 7 A ot 3 0 i
ShESR I D7 XK STM32 WEHLRE FWMeRE. 1 1 i 1 3% 42 305, A S P B R 7 5
GPIO # k3 Fl RTC i o (9 G A LR £, 02 RTC i3 $oit oh 3 36 3 8 F STM32 691
R (TR FLHEK B LST 3k LSE) , B8 AT LU RTC #E3 5C BLRE I STM32 M HLAR
A,

— B STM32 3t APFHUE, 0 0 FEAG AAZ AT B9 mA SR 3 24 LA Jo5, fE4S
BUBES R B b STM32 8 77 1A 5ot 149 356 s, L 4 0 98 V80 2 4G DA % 40 ot JE 3 2 ) 4G 6 20




o——WMKH STM32 BT 3,
¥, it ® STM32_PCR g LPDS {i o] D4k STM32 ) 8 ik A S S RE MR, X B
STM32 fy# A vy 0 I 4B — 4 T M 8) 14 pA (BINRFF S RTC, MFEEMFE 1. 4 pA il
£3.4.2 SMEMBEMEE—K

BT fueik /MHz lﬁﬁ%iﬁﬁfd BiASMEELE | B L
72 [ 14.4 5.5
w [ e 3.9
3 5 31
| 24 2.3
16 1.8 |
{87 HSE,AHB . - R
R L6 I
2 13 1 J
1 11 oss |
0.5 1.04 0.96 (
77125 0.98 0.95
64 12.3 4.4 mA
48 9.3 3.3 !
36 7 2.5 ‘
24 1.8 1.8
16 3.2 1.2 J
mi;s;:m s | s 0.6
4 1 o5
2 0.72 0.47
17 0.56 0.44
’F ! 0.49 0.42
Com T e e

FER N BAEHEAT STM32 HARSIFE R BB, % T 45 K BREE b 5 46 D#E . 137 %R 0T gt
HHE STM32 3E A RBIRRZS . ME0 3L 75 45 51 36 B STM32 MGB MR 314K & E % iz
ATRZSII B BT A B FE A IS ] . >4 STMB32 Py B 9 T4 JE M AR HE G, LB s Pl R e &
TE 5.5 ps T % STM32 MAZHHAMC RN, W B BT E 7.3 ps FBHENER.
#3.4. 3BT STM32 7E4 ] HSI 4% % 8804 i 18 0L 208 ] %8 IE % BT S ke R 0L .

ER X P STM32 A A4 STM32 R AR E WM ARSI A EBRZLFMT
Cortex — M3 R4, =1 48 STM32 #) $4h R 40 % .
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#3.4.3  STM32 ZE48 3 HSI 5 3% 28 A 5 LA 3 % 52 57 0 R AR ef ()

BB/ BEE # i
52 | EREHRA P 8L A R
a2 | BEERRA + WRLHS AP BRI BUR SE BT WA %

5.32 B FE LA wFEgé‘ A DL AR B R (o I o KE B L R BRAT WFE 4%
7.21 EEAEHFERA + WFLHHS AP AUBE BB B DR I AT WL IR

3. AER

# Cortex_PCR " #) SLEEP {i % i, 4% STM32_PCR #9 PDDS i -4 /& , STM32 )7
BB B B4 7. CPU $147 WFI 3{ WFE $§ 45, STM32 BE#EA T B M RIS FEME R . 75
BUBESR, a3 3. 4. 4 P8, ZERFHLAER T STM32 58 &40 F 6 MR« P LT . HISE  HSI #8
AbF KPR . st STM32 {UIN#E 2 pA .

AP — B, P AT A RTC 38 8 3 03 4 STM32 M 75 BLAE R o e B L
T LA i STM32 6958 SAY 51 B - 030 3 2 SR 171980 7% A 00 S04 55 S0 R L 3% 1T A5 et
1€ GPIOA. 0 IR — A 1 FHif e BR STM32 , H AT 42 2 1% 5| B 06 0 45 6 4 8 O e AR 5| B0
(Wake Up Pin)Hfit, FHLER1EN STM32 B9 R ARTI AR, J0IB Al K 3K 50 ps. — L
HEAFEHLIESC, T AT B9 SRAM $(# . Cortex - M3 4b BB 88 i) #F 77 85 F1 STM32 ) 2 17 28 3 A6
ARRE . BRI AR HLAE R P e MR A 2 T 19 B0 B R

®3.4.4 STV HHLER TRIRRARNR

STM32 iz {1 i “ VDD/VBAT=2,4 V VDD/VBAT=3.3 V LX)
HS1LSL % 1198 RTC %6 | N/A 2 7
uA
L.S1 # RTC FF R 1 1.08 1.4 !

3.4.3 BiSZRSH

TSR BB 38 R A SRR T A7 A IR R — 5 2 AT o de . 1
VR — B ] 28 a0t A MRS B AR 2 B T 9 PV B T LA 9 1 2 M 1 L 25 SR 00 R
SRR TRAE ORI G VR AR VA TR IR TR R T E AT STMB2 4 850k V3 it o L IF %
A BB AE STM32 35 AMEREFAGTHRERL R GE HST IR B B 0R 4 F THERE , N
HHy CoreSight i i 4% 4¢ # 48 9K 5 Bt b, B W58 40 b SR MO A5 00, SSCRE JF & A BB i 76
STM32 it AMEDIFERLRET | 398 7T 1A L PR AR T B0 BE 90347 BRBE IR . S FF 28 AL
LU 6 DBG_MCU 2747 88 #EAT 15 B it — 25 5 A STM32 58 52 9 11798 A 69 3 54 b




o——AKF STM32 (IR 5,

3.5 JSTM32 {REHPM

3.5.1 —&LeKE
STM32 B4 ~ BRI M T & FEHE R MR STM32 RAEKRBHETHRMZ, UT L
STM32 ) — 843 & 2
® N T HRA A SR LR LR, STM32 45 14 3 52 1 it B , 24 iy JEAEF VDD FBR
fHBE2H 28 B F RADRA . STM32 P FRiE A — 1 AT 43 82 () v Fi 2 1) ol B, W LA 7
o T TG T B S ROR T . G0 ) e R e L R I e o A — A
FWTHE S STM32 B8 e — & 2 RS,
® STM32 #i 4 Yy} 4 % 4 R 4 (Clock Security System, fij#} CSS) & Wi HSE 47 3% 88,
— H HSE Xk I % 8 HE 0 kb, CSS 2238 STM32 #fi { i HSI 4R % % .

® STM32 (R 5L 174 2 BP B 5 0 24 8 72 )% 6938 17 R 1, OF 46 12 /¥ 32 4% 52 o of &t
STMS32 A — W R LAl . fEA P A RTIR . 17 SE 8T O 7 1% 40 1 LA — 5 80 i (] 16 B
HEAT R s FCUCH S 1A 6 251 6 P A 3 R S e R — R i R

® STM32 #Jt L Flash o LIE 85 'C T {R4¥ 30 EBMEA £ %, B HF T THAMBR KM
8.

PLEE R R BARE R AEXT B2 BRI 5 & R, 1o B SRS o
FER ST RH E R TR LA E % B STM32 AT LARAE — 2 BE B RN [ S A Z 4
TEORBER I LR R RPN G S AR T R E i T RS, R T, R
FEREOF I 0 0 A 00 A B R L STMB2 Sl i 85k B B 4 X — A4 A0 B RS E .

3.5.2 |fieHl

WP 3.5, 1 R B T AN A A VoD
31, STM32 & 4 #4560 98, 4]
S5 N T B i NVIC 24 s
SPEE f, r/R  A E O NRST
KOS B T B A 0 L %
L4 % 2 B ROC 247 380 80— 5
Sk A0 A A A
—HABRIFET 0 Lt s H3.S1 STMI &t R

P SERCT AR 2 TR £ AT LSS A R 07 S B0, B 1 T B A e
BB IR RE N,

ED20ps) POR/PDRE
TETIFEE R (T




@ STM32 B¥2£i

3.5.3 RN

STM32 AT LA ¥ 1 5 6 o 3 oty 5636 B0 % 02 5 if — A L B AQ B 8858 (Power Voltage De-
tect, 78K PVD) LB, PVD if ey JE B T LUl i 3k s 47 i 8 VR BB TSI 2. 2~2.9 VM
0.1V, J ] L E it ¥ 44 o % 77 38 (STM32 Power Control Register) fs fT AR % & .

W4t PVD BTG5 513 P Wi LT 16

SE A, % STM32 i 38 61 IRt R i,

e 37 ) S 358 e T 5 T O A A A 0 B — A

"mumvm& g FBEAE . ANt — 3k, PVD 76 il B)

o AR T 080 {0, 0 R o o A kA1

DTS S 7 A — A o TR T X R eh

o L ERH RS AR SR

F¥. {B PVD X FEHR A K4 100 mV

ZEA WEER M 3. 5.2 iR, FFRARTE
HEATRR AL S L B B 5X — 5,

VDD

E3.5.2 PVDRMATH 100 mV EHMER

3.5.4 HHLSRE

TEKWB ST STM32 5 A o, R GEt o — A48 Cortex - M3 4bFE 284 AT, T STM32 f5h
A Al HSE 5B A g8 8 (B Cortex - M3 438 385 113217 TR RSN MR GES T4 .
STM32 it 4h %4 R % (CSS) £ Wl HSE MPREL, — B HSE %3, CSS 244 A # 8 MHz {%
G (HSDYM M R ERfoh. M 3.5.3 87K T CSS WA #B45H ., CSS o LLiE it e & RCC
AR 19 SRR A 3.5. 4 TR,

8 MHz

4~16 MHz
0SC_OUT| pLL  [PLLCLK] Rt e
BK72 MHz

osc_| 7

M3.53 MHERLRLECSHNBEN



& XRADRE STM32 IR, 2,

30~26 izj} 2¢l 2320 t9l 18 } 17 |16 l
BREEL
PLL§*‘J‘ e
i e A AT
R

AL

HSEH$h4E

- o L

HSIF #PRME _I
&HFAL

HSIBf Iﬁ*&
o I B0

B 3.5.4 % RCCHHFHITHF CSS
CSS oI5 40 52 Bt 28 4 % 2 ) 81 P OR3P — A o O 2, O A R TR T B e
R Y R R R B A PWM (55 2 T B IR 4 BUE - BB
BYRRA . Dk CSS WRHIAE 25 5 £ oh 5 40 B 25 PWM 15 53K 3 9 B 14 #5008
PRIEAE THEMI AR 2 T A RIS AT, RBEEIE STM32 SR 8840 F 4L R G ob Kbl i3t
R G, ARBE AR AR R R, X AE AL o BN B R~ HUR )
WPWM f55) SO IR 85 4F L) th AR SRR T AR S T At %

3.5.5 B\

STM32 Fe & P11 B THH 4 9 R B L TR AL S (18, Wi 3. 5.5 Fm
WA TR STM32 3 3 46 K YR 58 3k vz 9, (AT LST B B3R 5h, o1 O 11504k
STM32 ERGM— M5y Jt s APBL %, X BAE TR AT L& BT THE, ¢7T B
[t T 4.

WA B G R BT A b SR TR B
2R A LUK B B B8 AT R B 4 CPU
BB 25 T & 0 ARR KA R
BLESIR R B3, S SR S R T IR
REMEREIT, — MWL T TR AR e 5 299
LB B 2O 1146 T 6 5 B LA 3B 4 0 o) R 6 9
BT AR O AR X 2 A 1D 00 B AT SR R AR — A AR B T T Y i 3 2 BB

B3.5.5 STM32 @mREIIN
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STMB32 (i) MCUDBG %77 # , T LM ¥ % A B 76 8 il CoreSight i RYE 1k CPU B 476 &
WHITA R, SR A GUE 0 AR T 0 5B AT et R T 2 RAE A R
I 1] P T3 X A B LR B T 8 AR AT AR IS AT 7 SRRSO CPU M. 45 LTI, STM3Z 9
1A L2 T R A Xt STM32 fifis ) 25410 75 VAR e ek i S — Ak L.

1. FOBNN

B CUB (TR (WWDG) 67 L2 — 4> 6 7 T 490 — i+ % 88 , JLaed #h 38 5 5@ i PCLK1 A1
—AN 12 SIS ERA B SRS AR B B 4 096 MR, (LR P RTE LA 6 2 AT AL AL
MR T VRE BT 1.2.4 308 M. X 2 AMRE G TR MR E FFH(WWDG
Configuration Register, WWDG_CR)II% 6.7 fir. & LI 1A MEH WA 3.5.6 FR .,

WWDGH S & H 728
A WIS,
CMP=1

8

el I I

{W".}TGITSIT4J£IT2’T1|TU[
WWDGHHIF 1728

M3.5.6 WORIHABLEH

M TFELNT LH T, STM32 BTN A THRA - L EARBRMEE. BIIHED
S T RO REAE AT B IR TR F TS — T 2T O 0x40 BB 0x3F IBRIEL, B A (T
H7= B ALE 6 STM32 Az, FIP A LIE WWDG_CR i B E R, R EE TR
HEOH B R FH B LR RUHR (10, o P AR, BHMBRFBE AR
PR AR B RIBE TSI AG LR 5, Rt A it SRR 7 11— BF
EAF 2 RBEAE 4 2 (0 16 “ 81 LW R R T A R 2 SRR R4, SR AT AR IR A
B LA AR B B IE AT . B 3.5.7 @R T OB T M TR,

B LTI AT L R ARG

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

s, PCLK1 Bk 36 MHz, S508AT 0 1.2.4.8, WA S HH B 8 0B 1M MR Kk
Y 58. 25 ms, /N B 910 s, MRS HVEREA R, B TR 5 HE IR
HBAZIE, BAE R A A B E TR R 15247 .




oMK E STM32 IHF 2,

WO

W[6:0]

0x3F

TR TRIH

T6lL
AL

®|3.5.7 WOBRNHMIESE

2. JMIIEMND

BIME A1 STM32 3 R G AR WL1E Fl — A BE Y L, 0L 3 119 (IWDG) 3 2 6 7 S0
STM32 £ RG2S SR 48 BUSL 77 106 £ s Bk e, 78 STM32 HEA ML FE AL
BB o ] R FFIE # B ATRA .

ML A TIBE R LR 12 (OB T8 YA A T s 23R STM32 38 8l & ik
&. MILFH VRIS B LS RS AL A 8 FLA AR B, — BT LST iR
BAAY 32, 768 kKHz——{HIX R R A X Y, LB AL 30~60 kHz AR AT 4709. T AT M 4L
SCET B AR L AR N 4 S IRB) 256 SRR T . ST 1 AR Y I IR
3f 26 s. Wt B 3 Ao L 2 HE BB 1A A HE 3 F A7 28 (IWDG Reload Register) Bl AT 52 i i
. B3.5.8 BR THMLE M AL,

18VHtHX

AR RE LS a
FAra 22 g wirak Fled
3 )

M3.58 BUBNAGHABEN
Flash d/M5 BBIS P 745 (User Byte) W LATIR B IS B/ 110, MOLEE 2
HEET 4R T LA S KA AR B, 0 SRR KRG S B U RS )
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Kty 4 DA, 5P H B F A7 2 AIWDG Key Register, IWDG_KR) , i 4+ 41 % 7 #% (IWDG
Prescaler Register IWDG_PR) \ B3 {H % #7 2 (IWDG Reload Register, INDG_RLR) FIRZ5
% 7745 (IWDG Status Register,IWDG_SR),

13 IWDG_KR 15 A 0xCCCC J sk /i3l T ML &/ 11/, Jemd 3k S & (T8 M OxFFF 34k
HBE AT E T, BRIFETTRNE R IWDG_KR 5 A 0xAAAA, B A 0xAAAA 25,
FERETE IWDG_RLR J B RRME 2 BAR TR 72 2880 58 BT T U B B3

3.5.6 SMRIVRDIEM

STM32 (MR TEB BT A T I B4 0 LA R R V00 . BOARE BT 1 A 48 & A4
WA TR B AT R — TGS,

1. WOFFBFYUEE

% GPIO % N ¥ dG AL SE R 205 . FI 7 Tl LA AT B GPIO At I A O, R 2
J& AT UK GPIO % 0% B 2 89 3 BE AT LU e /6 LS AN R AL AT iR & B 5
GPIO R BB MM BE.

2. ENRAE

A ADC STHREL & B BRUE TR . BEIUR U1 AT A 840 0 B0 el JE AR o | TR
B A e R

3. FWRENEBORBEEINAE

RIS e AR TE L ULEL B A i, 345 4R 5 I 25 R 000 B 5% 4 o) 3 A R AR Ak
BSTM32 N BIKE A BEBT 46 PWM )t i E SR B B2 78— A BUE PR .

3.6 BIEREAE Flash &3k

STM32 )i b Flash fF 428 240 3 M. 5 1 MAHUEMBFES, X475
FERRZE IR Y 64 4, fE LR AEA Flash HURSHEHR S CPU BHSBOE, 3 2 34 R AT 478 Flash
DDA T A T, B 0T 1 KB, 36 128 01, WTLAHATE A | FREEES, 3 U7
85 C IRBEFORERHE 30 ERER . MEHN L, IF L4413 69 Flash 7E 25 CFARelR X 4
R HBE ), AT 0 STM32 A9 Flash fE4 8% R FIK = SR Z A KRE, BT EHABRFEAR
#61X ,STM32 4 A | Flash iR A% 3 AR E S BN K KA B FUME B,
RAG QBB —A 2 KB # Flash 7265 , B E 77 M % STM32 T E LA R S B R
J¥ (Bootloader) , £ fil 4 3 31 % #2 % o LU@ i USART1 45 /#3455 i# STM32 ¢ Flash o
(SPY. /MR RBREE 8 MR, HLUE X STM32 4 45t M7E SR T B




o——RURZF) STM32 IR 3,

3.6.1 AE Flash Z2R/UERRESE

STM32 {43 Flash AT LUE it JUA Ik 04T B0 SE 97 . /8 30 5] S 87 (ISP) JTAG 4
VIR T A CP) FERF R (TAP) . Kt K AT R 5 i, VARSI M 3 i Flash R Y
B # 25 (Flash Program and Erase Controller, fij # FPEC) H e #i#k st Bl . FPEC &l
DUADRI /ME BRI T RBF I SHITHRE. FPECHARAGUT 7 M FHBEMR:
FPEC 4% 77 # (FPEC Key Register, FLASH_KEYR) , ¥ #5 % ¥ # 2 7288 (Option Byte Key
Register, FLASH_OPTKEYR) .[q 7§ ] % £ 2 (Flash Control Register, FLASH_CR) .[N
4R #4788 (Flash Status Register, FLASH_SR) (R #7 Hulit % %7 85 (Flash Address Register,
FLASH_AR) \#£# %1/ 4 77 2% (Option Byte Register, FLASH_OBR) .5 {£ " % 7 8% (Write
Protection Register, FLASH_WRPR) ., LA I 7 %77 8846k b FPEC 4728,

STM32 B {2 J& ,FPEC #7728 4b T2 AR PR 45, 354006 IR 8, 61 5] FLASH_KEYR
B AFRE RBE FH1 : 6B A 0x45670123, FE 5 A OxCDEF89AB, {8 4N 7E 5 A i 8 o iy 8L
F5IR M FPEC 2577 88 7F F — W& 7 58 MR 2 T8 £ 4 F 81 R A5, FI ™ 6 vk FR UK 22 R0 2 o
. 24 FPEC #4785 81/5 AL AT LA Xt £ Flash X 47 80k F1 5 A#R4E T, #E X Flash #47 4%
BATE Y AR, STM32 W E Flash (95 ABRIELL 16 60657509 h 8/ 8038 47, TR 1R
AW AT R B

Flash ) SUSBR 15 € 7R 187 42, L0 B3 5 22 000 B0 DR 16 b o 5 A Mo b 9 77 88, T 06
FLASH_CR ) 5T B v F1 FF 25 3 55 {32 B O 7F 46 SUBE R $2 4 . FLASH_SR 146 W {32
0 IR SUHRBR 7L R » 58 R ERAE K Flash 25 8 5 — $iFE 4% 0xFFFF, %) Flash T
95 2 BT HS 0 AT IR BRAE % FLASH_CR #5 A {2 B R0 7T LU 35 4 4E OB B 16
FFREEABERS. WREEMN Flash KRE 23 BB ERAE,F HR AL FHE RS,
FPEC 2 &4 %45 A Flash w1,

3.6.2 BEFY

Flash 89/Mz B8R 61 & 8 AT B H 49 B P #6045 (User Option Bytes), A 4 7%
TR EE E Flash KOSHEPIHEE. 55 MFHMEHRRE Flash 825, mRQET
AT P LE W STM32 B 3k 3¢ Flash #ATHREURIE. 5 6 D F W R ISR RS (L
AR . B 2 ANFERA BAEHIL R AT R R,

FRBGRR A IF ¥ BN FPEC %81, AJ5 1 FLASH_KEYR B A L5 i)
HIBARFE S (R A 0x45670123, FE 5 A OxCDEF8IAB) . X 51 45 AT BRIR A1 A SR 4K A
E Flash 15845 BT A #4646 FLASH_CR # OPTER fi {7, % START B {3 B #IR
TN HER AR R T R A A R (S SR R0 S A R T 0 5 s
FLASH_CR #y OPTPG {7, 8BS A GE B th 26, 5 005 45 40 L0 2 2 9 e 77 B 2 16

H. 7 K
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{325 18] e {1 8 030, T 5 8 PLAEMANG . AP R ES A MK 8 (M 745 . i % 8
4 B 4 BB ¥t FPEC S8 U8 .

1. % /ERP

HF LS RYE  FPEC 241 1% 52 B9 Flash TURE SR 7 1 5 R MRS R 6.
At AR ME BT BEBR R S R KR

IFAERE TIEARY", STM32 B FHE AW IAM R 2 /7 £ Tk Xt Flash 755 X #4731, {8
VB4R TT LAFF L SRAM X, I H 7T LUK AU BS F #E 48 SRAM WZE 7. BT AT P AT LA it 4L
A SRAM H32 1T ¥ Flash iR 28 1k, sbsh, ERESRR N AR Q4 Flash (R BERR I
BE— A — X FE A REBT LA B IR . SRR Y D A58 AT LA By 1 B AR A STM32
PO AT BB 0 B AR BB R E B AN BB 4R 4 OxFF, U STM32 f A4
Flash K#&4b FHERE . Mt #BEMPE STM32 (14 Flash X, 7 LK 56 R R P F 4
XA AMG X A OxFA g8,

2. REFT

FPEC ¥ # 51§ (Configuration Bytes)f & 3 M B, H'h 2 M3 T STM32 Ha 1
faf#97 LCOWFE fI WED 3 AR HUS RS HUBER o T 5 o] DAt B iR B 7E 30 A S5 — AR St
FPERARS . R AR S 24 STM32 #) GPLO & N2 AR, Ll STM32 3 A
TETIFERE G M RARDIHE . PR R S A5 S &% PLL FIAMSSIR T 28 5, STM32 56 i i
JRIP i 0 %5 9 CHSDAE R R 0t 40, BT a9 1 MREAE B B ITH. %E
R A PR AR R E, EREF SR, B STMB2 7= 4 5 (30 45 /5 00 <7 B0
FRIRIEAT s T4 AR AFRE T o 52 78 )0 00 0046 PR B SR B S 30




3] . ]
BRFTHHALZTIR

A 3R A STM32 B 38 FF R A9 KRB (FIF & TR, BT R R ST
B UL B 3 DA BT BT B SE R B R S8 RTOS %, B4 A 48 Keil pVisiond HfEfE .

4.1 FEIESG

B2 6] (4 75 L ARM7 0 ARMO P B0l b il T A 22 W 28 380, 510k T AR TP R T
HXfiKss CPU @3 %, Hooh T R RIFFL A H GCC,Greenhills, Keil , IAR # Tasking
%, BfAFH—1Q Cortex — M3 AbFRES MY HEA: , 45 KFBSM A FF R T FLARAR I8 b3 HE A7 SR LA
%% Thumb - 2 $§44, BT STM32 FFRZHT, FFRA R FRE S TEE KB EILF T
RTRPE—F . FTEAR X R TRAEPAEE 5 KB B 3 FLAT (3 R % % R IR .

— LT RIS BB RO R A, ENESH MR FEBAR
Khb BT RT G Z B4 H RS B B HE % KR OB R ITHE I AR,
PLBR T 5 (0 B A 4 RO FF & E A5 F R AR B RA MBI . FRV 6 EBLFK,
—RRERIFRMBRA KRR PR TFRF 6 00— L REROREA LU " ERNFRTEE.

BT RFE, W YR EREEET GCC R GNU RIFBHFRELE, X T HiF
WEZLRWIFFEN AP TUMEE T REEMG SR OMMEN. GCCRIFFELMB S
F AR 2 i) 7 b S T K R BT (IDE) A B T A +b i i e h B8R 7 % 2 B 4 0 JF & T L AR A
TEER . GOC GhiFa i ol St Fk e v R B 3R 0, (R AR %8 A0 &8 R A
WL 6 R4S E AT O T GCC BRIMBM BB R HBROER I XHEREE S
JE G i BT R

Bl FF % 6377 1 , ARM Real View JF £ F G #F5 ARM 247 AT 607 5 L R A
A2 R 1B A AP (B 58 K Sh R AN A BB T AR B A A% 2 18 & TR I L&
#2”, RealView %4i%%5 /2 ARM RealView IDE — RFVM M2 — , 76 H b 8 1F 2 40 U0 B i 4
% AR A G ) 8% 00 FF & 9 AT SR AL AR A7 B0 3% . fE 1 2006 4F 2 A, Real View 4 i 28 8
AW T Keil #2288 X F & (L F ARM MDK, £ ARM Microcontroller Development
Kit 8145 5) . WA BTR,ARM MDK B—A 584 03T ARM B0 09 S ) 28 T 7 & 69 7F
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KFfi. MDK 8 KAETIIRESE R, 5 THUH. WA A F R H BT Rak 0 TRE. Rt
4. % ¢ TAR 22 5 #) Embedded Workbench for ARM # i FF & T. B #1 3% [ Raisonance 23 7]
# RKit - ARM FF RIS R R 4

— R, WRNTREATREH AL L LG, BUOREELIIF LT SRk, R
AR £, RS R F & 7T S B IR 4 (0 R X T R AN, A B T
BTl B B MR RGBS .

4.2 BEtFEERMYR

KT & A REEE Y47 STM32 MR AR FFF L, ST AR BT A58 m
STM32 # 4 B F (R FE . 40 FE R4 T STMB2 57 43 5115 6 Jic J52 R 50 3R 3, FF % A B Wl
VHER SRR MM 2B E RS MR SR AR E IO RS ES KK T, M STM32
RS AR I E S USB #5188 7. FIREN T EILTF & A BUNURI M STM32 L i# 457 USB [
JHFFK ST ARIHER T USB R, USBIF LM NTF & ARG T % USB
SRR A W0 HID 846 K RIFAE S USB B4 A S BF EH FES,

B 2 STM32 3 %5 7 05 1 0 4270, €00 2 40 3 A 0 2 0 SR K 8 AT B, I
B STM32 S AR MR RIE— AT RARBATH A F L CBEGBIH B, FFLLY
TER A RS FEF B TR0 R 3 th B % 1 — 26 U S AR B9 3 45, B TCP/IP 4% . GUT % 5
EFS SO RGN . RUTF A BALETH AL B BT AR T BT 7ok o e b 18 B ix
LESCHF I BARIE AT LR 53 M & BISEBR O JF KRR e, B 4. 2.1 R T STMB2 #5448
TFRZEMBKR .

W4.2.1 BERDERBLE

4.3 STRRERGE RTOS

YRRy 8 (08U 16 fi 5 H L, A 7 R 5B 4 08 A SR R 4E K 5 (Real Time Operation




-~ ERFRNARIA- 2

System, fii#k RTOS). fH Cortex - M3 B T 4 JH P #8248 7 S 3 2 (9 4 ik 0 05 i B AT 1L, B 7
S T /INEU B R E 9 BT S IR LI R g5 #E STMB2 F & kil RTOS. £/
RTOS #F4b£ - 77 0 TR SURME T RIF R S5 #0577 RULLFF & A By ST 0 J I R i 9F 25
AR E R AR S TR R AR ER R, FEHR T AR
H T8 RTOS, il Keil MDK f#J RTX,IAR EWARM ) PowerPac %, BRIt 240, B E 5%
G I BTk 89 RTOS, i34 89 pC/OS. 582 B9 1) eCos . FreeRTOS %, %I F STM32 ifi
T BATIXEE RTOS AUA & BN 5 B, T S 2 B FF & A B T iy — S8 28

4.4 Keil MDK fEFAAIT

4.4.1 Keil MDK FWR¥E 5T 2R

1. Keil MDK B9#8E

Keil MDK JF % T £ 3 H 8 E Keil 24 7, $4 skt 10 704k A TF & 172 07 96 i {3
Fi R ARM 2 B H B34 60 61 % 45 i A A 2938 B0 B0 JF & TR, Keil MDK 280 T
e B S Y B R L HE pVisiond SR FF K BB S RealView % 3% %8, Keil MDK ¥ £
ARM7,ARM9 FIf#i i) Cortex ~ M3/M1/MO/Md W i 4b P 4% , X 3% H 3 R0 A B 0HS , 48R
Flash $eE R 3R K B9 Simulation B4 1. MEAESM AT 28 % 956, 5 ARM 2 B i T B 4w
ADS #fi b, Real View 4945 04 57 HUA 7T 46 AE 3% 8 3 20% . Keil MDK i Ak 9 4 4% 41
HAMEEMLYS B BN ARM HMFF R TRIFRME. HET, Keil MDK ZEE N ARM F £ T
RiliHELIAE 9071 &A%, Keil MDK AP # K T TR YE,

[OFEIMEES DR N

TR BB R R SRR LE A B UL SR 5 RS, I I B F 4 TR O o L B A A ]
. Keil MDK 8 uVisiond TRAT LA 84 558 3 69 30 A0 85, JF42 GE BB AL 8T O, il
Flo TR T HEHERA SR MTF K TR, B ALK A 4 3R T R,

@ fif By B A 028 , 320 58 A B P A4 () B0 OF 2 i

Keil MDK 8 2 8188 o7 LA G5 SU8 A BBRAE 4, 40 45 BR 95 4 B I AM 15 2 0 1/0
D5 $0 T BRI P BTA S B A % . TR A B TE C R 1 B T B T R R Ak T
BRI MBI R R AT KR GRETF R A . 80 ARM F & T AAUR 454
SRAALEE  HAE R ARM A 0L iR

O MEfETEE.

Keil MDK B8 5347 8% T4 B HF A R 207 (RT3 35 1 00 2 9 4 17 6160 o0 800 D o
BB D06 9R T I R GRS AT R OE AL RN AT R, Sl B T A
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LA 8T % TT M Trace T RA BEHHE.

@ Cortex - M3/M1/MO0/M4 W#Z 5.

Keil MDK 4§ Cortex - M3/M1/M0/M4 5|4 %R ARM 2 7 B 57 # i 60 51 34 s
58 LA 4 N B, T B I RO 0 R R R A 0 AR R T SR R R LA A A MCU 18 A
RS FTEW . Keil MDK R — K #¥ Cortex WBF R HF R T H.

® Real View %%,
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RecInitialisation();
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while(1);
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FLASH_PrefetchBuf ferCnd(FLASH_PrefetchBuffer_Enable) ;

RCC_PLLConf ig(RCC_PLLSource_HSE_Divl., RCC_PLLMul _9);
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B isk 0 77 fif 735 ) B % At 2 0T LA 6. BRAE R AN T : ik # View —~ Memory Windows—
Mcemory 1/ Memory 2/Memory 3/Memory 4 3 8035, gt B4R 45 26 £ i1 38 Memory 10, 7E
Memory B L1 r|V LA BT B9 7 A 47 i M Bk QL 4b BEA OxIFFFF7ES. 1 BT £ 0x R EEH
) T ol 48RS Memory 7 1189 A A8 % R kA% W8] 4. 4. 25 TR,
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EO Yiew Poject flash Debug Peripherals

Bie ot View Poea Fh Debug Pephems ook SVCS Window Hep
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YA &

o EEFHOFALTIA2,
s

B EO B
e

=
ki o boat @ woid Reclnitialisation(void);

03 int main(void)
101

BE NaTairiy

e [Brgme | LY

n RecInitialisation();
stnshon o 12
o i e 1 StaddIdlow = *((u32*)8xIFFFF7ER);

<t W Stwadidded = *((u32*)OxIFFFETEC);
& Famsto e 15 Stm32Idigh = *((u32%)@XAFFFF7FA);
oy i
& Beanc B | etieq);
%}
i
a
21 void RecInitialisation(void)
201
aj ErrorStatus HSEStartUpStatus;
u

i

o) |

Md4.4.23

BEFETERRL

Tools SvCS

DM e maE w =y

3
i 07 void RecInitialisation(vold);
§ e vsses &
LSS g3 int matn(void)
S Sy amron s [0
¢ [ smazFioe_go.c i RecInitialisation();
o [ smanoee 12
7 B o eee 13| Stmd2ldlow = *((u32*)OXIFFFFIES);
5 et | 14 St32IdMed - *((u32%)Bx1FFFF7EC);
+ 9 smizfio e 15 Stn32IdHigh = *((u32*)Ox1FFFFTFA);
S o
[manc B eeq;
613 -
19
2k
21 void RecInitialisation(void)
201
|| 2] errorstatus Hsestartupstatus;
2
s R elnit();
% RCC_HSEConfig(RCC_HSE_ON); .
e [Ergrm ] LT rrPanairaa s " me _trj




§ STM32 S¥ £

et feo Boec fan
i@ a9
@ oo n

Debug Peronenn oo $VCS Wndow s
- s )

Recnitialisation(v0id);
® int matn(votd)

Reclnitialisation();

Stadaldiow = *((432°)
Stasldbed - *((u32°)6x]
StasaldHign - *((u32°)0x1

nila();

2 void RecInttialisation(void)

ErrorStatus HSEStartUpStatus;

AFE 4. 4.25 PATLAE B

Ox1FFFE7ES ;52 FF
Ox1FFFE7EC 148 82
43 37

Ox1FFFF7FO

BTE % %] 4 T Stm32IdHigh. Stm321dMed, Stm321dLow = ™45 & ) {8 43 51 b 0x87203743,
0x51508248 ,0x066BFF52. 4.0 i3 # A LA & BUAF i X 45 [6] i) O A = AR A 547
HXR—B" M T . —R7E TR R — B & 00, R — R A5 T 5088 04 HE S 0L 40 861 181
T o BRI /D SR 3 I b e A RO R O B R TN o B R R BB T

6B

M4.4.25

Memory B
M OxIFFFF7ES o it 4b FF 4 i 8048 7 B S8 40 F

50
20
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87

(TE R Memory B [ ep, Mo bt B MZEfE A A L4 F i i i)

@ Behh pVisiond FF % IR By bk 208 A B 89 2h BEIE A {47 4R (Find in Files) (B #43
AL (Analysis Window) . ZF f7- 2841 i 1 (Register Window) %5, X 35 3fy GE A He Al LA 7 S 8

RS AR BIF .

LA B #tR A Keil MDK JF % T A 8847 STM32 JF 4 5 FI BT 00 75 H0 S ACH 4 | 1 4 B 4
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STM32 EfiliSCi

AT AN S IE TP R AT STMB2 BMERESE 10 3T, EZ 4% STM32 AR Z A A A Sh iR
AT, LRI F RN T S

L]
L]
© (7 R B BE A 5

o R

® /N,

T BB A T A Y A SE IR STM32 & MR SC 0 R » A LA STM32 i 4~ 5h
AT S hy R 20 6 P, () OF s B2 ) 31— AR PR v Oy T A BTG . T AR B b B AR AT L B 2 00
e S5 S o 45 (5 2 R SR 0 R B B ) T T A R A R

5.1 56F GPIO SR TMTIR

5.1.1 #f &R

GPIO f STM32 B iif FIf i@ 2 —, STM32 T IR & ik 80 AU GPIO M (A
i) ER 51 A~E 305 MO h. &A% A A 16 4 GPIO, B4 GPIO D#T X
HRZRAK S VM ERE. it GPIO BB 27285 JF & A B 7T LT GPIO 11 B0 B AR M T
MR A IF 8 A

® FEHIA ® JEd
® i LRI EHA ® g
® i T HIH B AHA o NS

o HIMHA; o ST,




D stvzz sz

STM32 i GPIO B8 T L3R 8 i TAAR 2 51, i AT AMEAT 2 ARG - SRR b T e gt F%ES 2
ThRERRS. A GPIO [BS M3 Wil )G , % GPIO 3R ALK — M o I R, S0 5
AR A GPIO b= A SME 45k L B Xt STM32 R [FB1THIA AL T 434 GPIO
BN 2 RERT BRI H R A SRR A 9 SR 1/O O AR T 2 hReme
SR R . ER T AR AT ik DR ITER PCB WA EAMRIEH. ssh, STM32
BH N REFFBMGUE FEHF B XL F IR A BT RUE R % 3 6 STM32

#) GPIO 113 b1 55 .
5.1.2 NG

ASLE Y H A FEER R T T It STM32 49 GPIO 14T Y B84k, #R4EAI 5. 11 FF
FRBEVFBEIR , T LUHAT — MR R X P LED #1038, RIGFE R Bt R R .

5.1.3 W88
AL BB 5. 1.1 FTR , LEDO A1 LED] N
SR — A 1 kO B B B STM2 B RO g B

GPIOA. 2 #1 GPIO. 3 |, 5 —¥i# GND,

5.1.4 EERIt

RS R R R, B BT
© & RCC #7284, /] PLL §iih 72 MHz i g5 %,
@ BCE GPIOA. 2 #1 GPIOA. 3 M H:# 4 i , e K BS54 % % 50 MHz,

STM32F103 1K 1pp

11GND

N
GPIOA 3 —C——P—{1:GND

B5.1.1 GPIOXREHRBM

@ @it 7E GPIOA. 2 71 GPIOA. 3 L4 th v ¥ 4538 LED, R 2 46 t K i E I K LED,

TRXHAFWNES. 1.1 55,
®S5.1.1 GPIO XM ITRTHAFN

pSiE ! AELM W

cortexm3_macro. s
boot X #H o STM32 W3 gh i

stm32{10x_vector. s

stm32f10x_ree. ¢

RCC #l Flash ¥4 8 40 /2 BB R

stm32f10x_flash. ¢

library SCfH41
stm32f10x_gpio. ¢ GPIO Wi 2 B f ¥
stm32{10x_lib. ¢ X0 8 AT P
interrupt XM | stm32010x_it. ¢ STM32 i h Wi B & T B

st X4 [ main. « SR




————STM32 §ﬁlﬂ$§ﬁ—®
LHRBFRAES. 1.2 PR,
5.1.5 IEEEs

KKK XX KRR KK R KR XXX KK XK

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

* AR : R

B T
o - S “/ H5.1.2 GPIOXR
4 include "stn32€10x_lib. h" o3

/o BRI OR R -
I HEXBER -
#define Delay(n)  while((n)
/x HESCRER -
/% HE R -
/% AR SCRBOS I it —*/
void RCC_Conf iguration(void) ;

void GPIO_Configuration(void) ;

T,

. H : main T  E
© EE R + main ¥ « BRI L E
* WABN &

T
int main(void)
{

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

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

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

i

T T R S

* R4 : RCC_Configuration * MR X
xR WERERWON * R X
~ MABH %

R I,




B STM32 %%

void RCC_Configuration(void)
{

ErrorStatus HSEStartUpStatus; /% 58 A % K128 Bk HSEStartUpStatus x /
RCC_DelInit(); Jx HRGREEE «/
ROC_HSEConfig(RCC_HSE_ON) ; /% FFJ BSE * /

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

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

RCC_HCLKConf ig(RCC_SYSCLK_Divl) ; / % P& HCLK(AHB) if I % SYSCLK 1 43981 * /
RCC_PCLK2Conf ig(RCC_HCLK_Divl); / % ##F PCLK2 At b 6y HCLK(AHB)1 4348 * /
RCC_PCLK1Config(RCC_HCLK_Div2); / * 4% PCLKL IHh iy HCLK(AHB)2 4345 = /
FLASH_SetLatency(FLASH_Latency_2); /% % & Flash SEN FHIBH 2 % /

FLASH_| Cmd(FLASH_} Enable); /x {fifif Flash HUREH »/

/ % ¥ PLL B 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_PLLCnd(ENABLE) ; / * {1 PLL » /
while(RCC_GetFlagStatus(RCC_FLAG_PLLRDY) = = RESET); / » % PLL i A8 « /
RCC_SYSCLKConf ig(RCC_SYSCLKSource_PLLCLK) ; / % % # SYSCLK fif 4 98 Jy PLL * /
while(RCC_GetSYSCLKSource() !=0x08); /% % PLL 1Yy SYSCLK B 3  /
}

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

'

KKK R KX KKK K KKK KX KK KKK K KKK KKK KK KA KK AKX KRR KRR KR RK AR R AR N XA

€ : GPIO_Configuration x MR L E
* EEA : B % GPIO H (1T fiE * R L E
* MASM -k

ERKR KRR R R AR KKK KKK KRR KKK KK KKK KRR XXX XXX RN KK KA AR R R R KRN
void GPIO_Conf iguration(void)
{
GPIO_InitTypeDef GPIO_InitStructure;
/» E GPIOR.2 I GPIOA. 3 Jy#E e 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 FEEmNM

O ACE RCC Z AT, XS A RCC_DelnitO (8 i RCC 8 8 , 75 W 7] i 2 76 98 ik 1
B B BN A B 6990 A4k ) A
@ APBI S R4 I 36 MHz, i % vE & RCC_PCLKI1ConfigO) i3 FF 5 B B .
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@ Flash fEAT ISP 3. 2. 2 /NI AT PRGN89

@ GPIO B B 4 th 7 17 B, H 55 A B0 4 0 3 ) 80 R AL S TT A0 £

© HXMBAKRY TR SHORIEE T AR~ FARF SRR KA.

® ATF R T —F0 77 8 K84 GPIO,GPIO $fEAA R G S SR, RIGEE B
AT R AR FRAE T 50

@ P4~ LED 3t B 3k, %R (/1 STM32 @ GPIO [ 4 tH Wi MK 8K 5 LED. % F
STM32 () GPIO & RE K SN AE Ty, XAEMGE R R AT A . MR WARFHHR TR
BTG ek (4 P SR L IR B, IR T LIRS EH T RO S

5.1.7 ERBIMNERY—L%

(1) B RCC_Delnit(MFK 5.1.2)
#5.1.2 &% RCC_Delnit 8

wAs | ® 5 ETD] e
Ed.€4 1 RCC_Delnit [31.¢1 RCC_Delnit
[3.¢:89 T void 'C_Delnit(void) R 64 x
MiEwE | MR RCCHER RN | Kokht | %
wAsH | % wER | %
whem | x

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

I K 5 D]

J RCC_HSEConfig R RCC_HSEConfig

‘ void RCC_HSEConfig(u32 RCC_HSE) B % o
BRA GG B CHSE) " AR HSE W AB R & PLL AT
RCC_HSE: HSE 3k & R0 T4 E R MBI
% wumRn | % T

Z¥HiR : RCC_HSE, 5 X AMB R 355 AR BL, 1L 5. 1. 4.




D sz syEr
— e

#5.1.4 B RCC_HSE X

[recusesu] m s  [recusess]| w o# | recusesg | W o
lRC(LHSE OFF | HSE fiR% ‘l RCC_HSE_ON | HSE #hii& # H RCC_HSE Bypass | HSE § 5 # 51 ¥ 0 # 35 B |

il

RCC_HSEConfig(RCC_HSE_ON) ; /% {#ifl HSE x /

(3) B¥ RCC_WaitForHSEStartUp( L& 5.1.5)

#5.1.5  &#M RCC_WaitForHSEStartUp 1 H
A [ HHE [
Lﬁuz RCC_WaitForHSEStartUp € RCC_WaitForHSEStartUp

i ErrorStatus RCC _ WaitForHSEStar- ErrorStatus #0% {ff. SUCCESS; HSE
RR “UpCvoid) B A SE FLRHK ) ERROR, HSE fi ¢
| ISP R B a5 Hos

HSE 3 R BT AT IR | Sepesit %

WABH % BHAEN | K
L EE 4 x

-

ErrorStatus HSEStartUpStatus;

RCC_HSEConfig(RCC_HSE ON); / + {#ifi HSE x /

/* 4§ HSE R EIMIBH « /

HSEStartUpStatus = RCC_WaitForHSEStartUp() ;

if(HSEStartUpStatus = = SUCCESS)

{/« EfRRE, B PLL MRGEM S «/ )

else

{/ BSEBIRAW +/ }

(4) ®¥ RCC_HCLKConfig( 0% 5.1.6)

#5.1.6 & RCC_HCLKConfig % 8§
AHE | o ] g
W | Rec_HCLKContig | rRee HeLKConfig
B3

B void RCC_HCLKConfig(u32 RCH .|
LGRS & H AHB R (HCLK) F
RCC_HCLK, & LK. % 9
NABH _H %X HCLK. %0 b A R | SEMARAE * o
Sl (SYSCLK) B x

(G

F




S48 : RCC_HCLK, & X AHB 6P 4%, L% 5.1.7,
#£5.1.7 $# RCC HCLK EX

*———STM32 gﬁm;!ﬁ@

RCC_SYS

RCC_HCLK &%
LK_Divl

o

RCC_HCLK &%

AHB R = R 481 6

RCC_SYSCLK_Divé4

RCC_SYSCLK_Div2

AHB BB — R bh/2

SYSCLI

_Divizg

RCC_SYSCLK_Divé

AHB i BF = R /4

CC_SYSCLK_Div256

RCC_S!

K_Divg
YSCLK_Divi6 | AHIB I #h = R 56 o /16

AHB = R 6h/8

RCC_SYSCLK_Divs12

#:

RCC_HCLKConf ig(RCC_SYSCLK_Div1); / *

(5) B¥ RCC_PCLKI1Config( M 5. 1.8)
% 5.1.8 & ¥ RCC_PCLKIConfig 83

AL AHB SR MR GE R 6 — BCCHD R GEmT b 1 A1) + /

RCC_HCLK_Divl

HH#H 5 THH it %
AN RCC_PCLK1Config WBH RCC_PCLK]Config
ABRIE void RCC_PCLK1Config(u32 RCC_PCLK1) LEESS x
W B 5 APB BT 6 (PCLK1) B %

RCC_PCLK1: 5 X PCLK1, SR B (1 AHB || SEsk %4 x

A
WABH i (HCLK) B o 8 *x
S ¥k :RCC_PCLK1 5 IR APB I b3, L% 5. 1.9,

#®5.1.9 $8 RCC_PCLK1 X
’E’\CLW'_ W RCC_PCLKI 8% | S

APBI it} $ = HCLK

RCC_HCLK_Divg

| APBI s =HCLK/8

l:

RCC_HCLK_Div4

ICLK_Divz

APBI B = HCLK /2

RCC_HCLK_Divls

| APsLnton = ncLk/1s

APBI it = HCLK/4

#il:

RCC_PCLK1Conf ig(RCC_HCLK_Div2); / »

(6) R RCC_PCLK2Config( /L% 5. 1. 10)

18 ¥ PCLK1 Yy HCLK 2 4145 x /

#5.1.10 & RCC_PCLK2Config st B
BH A% e WH 4 ]
E1/e3 RCC_PCLK2Config BHEK x
o void RCC_PCLK2Config(u32 RCC_PCLK2) B [l X
b g BUR 5k AP B 6 (PCLK2) JB KT X T
WABY RCC_PCLKZ: 5 X PCLKZ % & 37 1 AHBI!»T?V(]}CLK) G

HWHAK | £




&snvm B¥EL

S8R : RCC_PCLK2, & X i # APB W%, W 5. 1. 11,
#£5.1.11 $¥ RCC_PCLK2Z B

RCC_PCLK2 3% #o# LK2 3
RCC_HCLK_Divl APBI B g — HCLK R APBI B $ = HCLK/8
RCC_HCLK_Div2 APBI 8 = HCLK/2 RCC_HCLK_Divlé APBI it = HCLK/16

RCC_HCLK Div4 APBI = HCLK/4
.

RCC_PCLK2Conf ig(RCC_HCLK_Divl); / * if'® PCLK2 Jj HCLK 1 5}45 x /
(7) R FLASH_SetLatency( /D3 5. 1. 12)
#5.1.12 &M FLASH SetLatency $:#

HiH# 5 TH % i® 5
BBH FLASH_SetLatency LB % -
I void FLASH_SetLatency(u32 FLASH_Latency) i %

e ik W RPN T [ran x
HABK FLASH _Latency: HIX i # Flash 776 2% i€ 61 63 85 Ji] 4 80 BEMRY | £

Z¥Hik . FLASH Latency, 5 X Flash #6f F}, W% 5.1.13,
#5.1.13 S FLASH Latency E X

FLASH Latency [ f 3 | FLASH Latency | & || FLASH Lowency | 8 & |
FLASH Latcney 0[ 0 S0 M8 | FLASH Latency 1| 1 ASER A | FLASH Latency 2] 2 1JER3TNA |

.
FLASH_SetLatency(FLASH Latency_2); /% ¥ Flash JERTRS[E] 4 2 N = /
(8) B FLASH_PrefetchBufferCmd( ;L% 5. 1. 14)

#5.1.14  &# FLASH_PrefetchBufferCmd 5t B

g | ] T4 K
P | FLASH_PreferchBufferCmd BHEK *
WS | void FLASHL md(u32 FLASH_ g %
BIEMIE | Bk B BRI X
BABK | FLASH LB Flash HUK A [wwmen | x

Z8diiif - FLASH_PreferchBuffer, i X BUR#S BA7 (6 AER B . W% 5. 1. 15,




——— STM32 BT

%5.1.15  $ ¥ FLASH PrefetchBuffer 5 X
¢ P FLASH_PrefetchBuffer £# woR
| PrefetchBuffer Enable | HURRE#0E | FLASH PrefewchBuffer Disable | BURJHZ{F %M

FLASH | ferCnd(FLASH_I -_Enable); /% {Hifi Flash BUHUEFF « /

(9) B¥ RCC_PLLConfig( N 5. 1. 16)
#&5.1.16 & RCC_PLLConfig i 87

Lk it 8 WH % 5
W RCC_PLLConfig WASH2 | RCC_PLLMul:PLL i85 %
. void RCC_ PLLConfig (u32 RCC_PLLSource, || #ith &% x
i u32 RCC_PLLMub EEl | £
i R PLL A6 0 R A 96 R B RN x
WASH RCC_PLLSource: PLL ff) # A 85 3. AR | K

2 %32 : RCC_PLLSource, & X PLL i 4, W% 5.1. 17,
#5.1.17  $% RCC_PLLSource X

RCC_PLLSource &% E 3
RCC_PLLSource_HSI_Divz PLL 808 AR 5 = HST i 698 K BR L 2
RCC_PLLSource_HSE_Divl PLL #4 AR # = HSE it 6%
RCC_PLILSource_HSE_Div2 PLI W4 AR 8 = HSE Bt 8 55 R B L 2 i

S YHiA :RCC_PLLMul, % X PLL 53180, W% 5. 1. 18 G iF 5 1% BAKFF, f PLL %

il $3TR R M iE 72 MH2)
#5.1.18  $8 RCC_PLLMul 3

RCC_PLLMul 5% % RCC_PLLMul B% Wk
RCC_PLLMul 2 PLL AN 8 X2 RCC_PLLMul_10 PLL AR 8 X 10
RCC_PLLMul 3 PLL 4 AR & X3 PLL $§ AR 80X 11
RCC_PLLMul 4 PLL 6 AR E X4 | PLL ARt X 12
RCC_PLLMul 5 PLL % AR # X5 ) PLLBARBX13 |

PLL AR X6
PLL # AR X7 PLLGAREI XI5 |
PLL % A& X8 RCC_PLLMul_16 PLL $1 ABf$5 X 16

PLL AR X9




&s‘msz EEESH
=TT o

.
/% & HSE(8 MHz)Jy PLL B4 0.9 558, FRAE) 72 wHz fi ik » /
RCC_PLLConfig(RCC_PLLSource HSE_Divl, RCC_PLLMul_9)

(10) & RCC_PLLCmd( 1.5 5. 1. 19)
#5.1.19 &% RCC PLLCmd i% 53

"B EETI| B
" ReC_PLLCmd wHEH | %

[ s void RCC_PLLCmd(FunctionalState NewState) & M *
WiEHE | (HERARM PLL W PLL BT 5 0 6,36
[reys g
NewState:PLL 8 B4R &, X 18 $0T BUR ABAREBK A
ALK ENABLE # # DISABLE HEAEK | X
.

RCC_PLLCnd(ENABLE) ; /% fdifig PLL % /
(11) B¥ RCC_SYSCLKConfig( L% 5. 1. 20)
#5.1.20 &8 RCC_SYSCLKConfig 4

B ] Err )
A4 }FC,SYSCLKCenhg LS 4 Zﬂi
W void RCC_SYSCLKConfig(u32 RCC_SYSCLKSource) pulic x
DMEAE | REREMHYSCLE e
WABH | RCC_SYSCLKSource JUfF RARAONOE | @MASE | 1

LHiiA :RCC_SYSCLK Source, & S AJ 7 1) R G 4, L% 5. 1. 21,
#5.1.21 $¥ RCC_SYSCLKSource 2 X

RCC_SYSCLKSource £¥( ok
RCC_SYSCLKSource_HSI R HSIAE N R oot o
RCC_SYSCLKSource HSE B HE HSE f % R G ht o
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)




o——— STM32 ERXR- 5,

%5.1.22 &M RCC_GetSYSCLKSource it#

HEH O mas | ® o
T RCC_GetSYSCLKSource O 60 0 6 B 0x00: ST
Et-U37 u8 RCC_GetSYSCLKSourcel( void) A K F G it Bb; 0x04: HSE fk % R 4 #t
MERE | BRSSO R #810X08: PLL {0 £ 4t
wAsH | X
e

il

if (RCC_GetSYSCLKSource() = = 0x04) /% HSE KN FIT RGH b %/

(/s B ox /)

else (/% & %/}

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

#5.1.23 &% RCC_APB2PeriphClockCmd % B
WH % i 9 WH% ®* 5
[1°29 RCC_APB2PeriphClockCmd WABH? I e
void RCC_ APB2PeriphClockCrmd ( 032 BT LUR ENABLE 5 # DISABLE
ABURE RCC _ APB2Periph, FunctionalState || h 8% x
NewState) BRI *x |
WA BT S fE APB2 SR BT 61 SRR x
BABY RCC_APB2Periph: APB2 $h & 4 AR | K

B %458 : RCC_APB2Periph, & X APB2

ShBLm B I 5. 1. 24,
#£5.1.24 $# RCC_APB2Periph & X

RCC_AHB2Periph £ ¥ EL 3 RCC_AHB2Periph % # %
RCC_APB2Periph_AFIO TIRER I 1/0 it gh RCC_APB2Periph_ADC1 ADCI it it
RCC_APB2Periph_GPIOA GPIOA B RCC_APB2Periph_ADC2 ADCZ B
RCC_APB2Periph_GPIOB GPIOB B 4 RCC_APB2Periph_TIM1 TIMI it 4
RCC_APBZPeriph_GPIOC GPIOC #i# RCC_APB2Periph SPI1 SPI1 it $
RCC_ APB2Periph_GPIOD I GPIOD Bt ¢ RCC_APB2Periph_USART1 l USARTI i
RCC_APB2Periph_GPIOE [ GPIOE #f ¢ RCC_APB2Periph_ALL J AW APB2 5 it b

i
/% {TFF GPIOA,GPIOB F1 SPIL fjff b » /
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RCC_APB2Per i phClockCnd(RCC_APB2Periph_GPTOA | RCC_APB2Periph_GPIOB |
RCC_APB2Periph_SPT1, ENABLE);

(14) R¥ GPIO_Init( L% 5. 1. 25)
#5.1.25 &% GPIO_Init i8]

WH 4 ft 5 HH% it 8
L€ GPIO_InitStruct: #§ 16 £5# GP1O_Init-
L )_Init(GPIO_TypeDef x GPIOx. || @A Z% 2 TypeDef 4 ¢F . 1 & T 4Hi% GPIO
R GPIO_InitTypeDef » GPIO_InitStruct) LE-3CE-3
o R GPIO IniSrucy PN BRD) | BIEK | &
3 E3
e e % GPIOX & e x
GPIOx:x aTEARE AB.C.D &R #% E X% || %KR&M x
ABH I =
# J #HE GPIO ELES S x

GPIO_InitTypeDef & X F stm32{10x_gpio. h 3

typedef struct
4

ul6é GPIO_Pin;
GPI0Speed TypeDef GPIO Speed;
GPIOMode_TypeDef GPIO_Mode;
} GPIO_InitTypeDef;
© GPIO_Pin, & X f§## # # 49 GPIO 5|, JL#% 5. 1. 26,

#5.1.26 $& GPIO_Pin EX

GPIO_Pin 88 | ELE 3 GP1O_Pin 88 I H® GPIO_Pin 8% L
GPIO_Pin None | £31#8#F | GPIO_Pin 5 w3l 5 GPIO_Pin_11 #ebsim 1
GPIO_Pin_0 FEEL) GPIO_Pin_6 &SI 6 GPIO_Pin_12 w12
GPIO Pin 1 ERSIM | GPIO_Pin_7 P31 7 GPIO_Pin_13 A5 13
GPIO_Pin 2 3 2 GPIO _Pin 8 PRl L] GPIO_Pin_14 SR 14
GPIO_Pin_3 el 3 GPIO_Pin_9 EHTIH 9 GPIO_Pin_15 HEHR5IH 15
GPIO_Pin_4 P 5IE 4 GPIO_Pin_10 I 10 GPIO_Pin_All e el

GPIO_Speed, i X GPIO o 4 4 %, L% 5. 1. 27,
#5.1.27 $% GPIO Speed X

GPIO_Speed % o
GPIO_Specd 2MHz R B 2 MHz
GPIO_Speed_10MHz | BESHE 10 MH,
GPIO_Specd_50MH7 R I 50 MH;
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@ GPIO_Mode, i B ¥ +F 5| B0 TR, W% 5.1. 28,
£5.1.28 $¥ GPIO_Mode & X

GPIO_Speed 8% LIS GPIO_Speed £¥ LR
GPIO_Mode_AIN BUURA GPIO_Mode_Out_OD Tt
GPIO_Mode_IN_FLOATING WERA GPIO_Mode_Out_PP W
GPIO_Mode_IPD THEBA GPIO_Mode_AF_OD B FF W
GPIO_Mode_IPU LA GPIO_Mode_AF_PP Sn

i -

/= W& GPIOR BT 47 f) 1/0 Ry SHABA « /
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) BE GPIO_SetBits( 7% 5. 1.29)
#5.1.29 & GPIO_SetBits $E A

FHE o5 HH 4 R 5
REH GPIO_SetBits SPIO_Pin, 8 i, i 2
L €4 )_SetBit: BASK? GPIO_Pin, f§ 8B A 142, %8 8ol LR
void GPIO _ SetBits ( GPIO _ Ty~ GPIO_Pin_x(x Af LA 0~ 15) IR &
R .
peDef » GPIOx. ul6 GPIO_Pin) LEESS £
Tt ik B 5 0 GPIO 38 1 Rl £
GPIOX:x o[ A& A.B.C.D
SABH Ox:x T LUR AB.C.D®# || Kokl *
E. ik # GPIO BMMAK | X
Bl

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

WH % ft 5 W4 5
124 GPIO_ResctBits BABE 2 GPIO_Pin: Ff B B (035 1 {iL. %5 ¥l LUR
[ void GPIO_ ResetBits (GPIO_Ty- GPIO_Pin_x(x A LU 0~15) (MAE B &
peDef « GPIOx. ul6 GPIO_Pin) || il % *x
| kg R 0 MR i & I i *x
AABK GPIOx:x nf L% A.B.C.D S || Kokt | % ]
E. ¥ i## GPIO #wMHER | X




&sn«sz B¥Zi

il :
GPIO_ResetBits (GPIOA, GPIO_Pin_10 | GPIO_Pin_15); / * {§Bk GPIOA.10 £ GPIOR.15 x /
5.1.8 WER

TRETHFZE T FTRE SR EXHRMGEEE BT Cul +Fs AR, A
SEHEIR T FS SET AT AEBIFAS LED £E 858 — /MBS 40 K 75 A R PP UM i3t

5.1.9 N &

A9 A AR A S0 B PRk STM32 i GPIO 8 4FJ5 ik 4 M 7 B8 1 FL B 4k 14 i
TR BV SRR AT VSR A R P B LA B AT B 60 B e S o R RO A L
A B G ME— i E R RE R AR T LA, RR T 9 AR BE SR TR GPIO (R fEIMRR .

5.2 EAITAB R SysTick E0T83

5.2.1 #f &R

SysTick, BB AFIFF N R MEF 67, SysTick F1 STM32 G5 i 28 3 3 4 6 SR I B¢
. SysTick J&§ F ARM Cortex - M3 B # AW ", i A% TF ARM Cortex - M3 J§
MR B 2R SysTick. W48 STM32 d R4} .

HAt-4 ARM Cortex ~ M3 4% B /L £ XA — A5 i 2%, I78 AL ARM 4 H] %3 Cortex
M3 PR . AT I ARM Cortex — M3 A 87 0 85 I8 i 48 X AR A S50 3F L 46 05 )8 T b
S P o SRR T B RS — 8] DUEE IF R A SR T 4R S 00 S AT 55 57 PR L
TR TR A BT B S AR T LA L 4 T 4 B B ey (R B R R AT
SEE” KAE AT RN EAT S R F M BRE T E AT S R T X AT R — AR
B YA PR B S A S L AT 45 T R RO R I, A A s T LY
S B AE R (RTOS) . % RTOS LLIFAT BB M R BAT 55, 80— 2 55 0O HA R 3E R 2 e
HEEHADRLE, BT ARM A AZERT ARM Cortex - M3 W8 (916 , 5% 18 B) T FH 72 7T
KHT RTOS Feiskit [ C MR AT . X4 SysTick 7609 SEBBY T 7 . 4264 T ARt
BN O RTOS ME 5 VR — N A E 0BT,

AL i G B K B 1) - B B O 25 5 O S VR R LE AR L L STMB32 5 %3k 8
AEREAE A T E SysTick 7 BRAETF A %ETF ARM Cortex — M3 Py 4% i B 1 2%
ARt SysTick 038, 7 (8 T RFER B MM, M6 RTOS 88— THEE R 2
B BT IF RN REME AT 6 & SysTick B T 50/ T B 1 BYHEE .

ARM Cortex - M3 #j SysTick &bt 83 A L5 WA 5. 2. 1 F 7% , fy JL 7T &% SysTick 52
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I 2R Y T AR R AR

[ 5.2.1 i ZEf 47 A SysTick 941
T BRI B B A3 9 R G
#hakSysTick i #h, S8 /7 6] iy LAEF 45
B SysTick I i 4 M %7 77 #% (SysTick
Calibration Register) \Systick T % 77 2%
(SysTick Reload Register) . Systick 4
4 7 47 #% (SysTick Current Register) .
Systick $1i % 47 #% (SysTick Control Reg-
ister) . TR BTSN MR VK Sy-
sTick 89 L& 24747 28 & CPU @it B 4ME
SAERAFBUM o 1T B R IR A 24
THRCES " R T SysTick J&—lI47 24
0 B g B 5.2.1 SysTick ER S E AL

SysTick UMl TAEMWE? [FIFEW A 5. 2. 1,8 %% SysTick M B 4 01 3545 0 4b 3K 20,
SRJF N TR 25 A7 350 TR AR D A T A AT 48 R AE N A UK B T AT MR — 8. T Y
SysTick & /& T ¥ i I AFH5 31 BRI 7EW R 52 R AE M N F A& SysTick % v
7 I HEAT — R B A AR,

AP ARSI T IF R T A T R SR — B R4 M 9 T LUK TR s A 3
BES TR Bt T4 0 07 35 T W F I R Ml e e o e — A 7 L (1B AR 0 At
] T UK I3 K SR ) B s

5.2.2 SUENRITAIEH RS

AR AT R SR A STMB32 $f3 1 2589 Sy-
sTick & i 88 7= A2 K BE J7 1 s (0 1of T i) 6, JF: 14 L i) G R
LED AT #NBEE L LF R F — 4 STM32 i il 28 STM32F103x
B/NRGE AR AL W 5. 2. 2 BOR. )

B 5.2.2 Systick Eh ¥ LR

5.2.3 BERgit W

AATRT BT 14 T LR S B

@ FEE RCC FA7 R4 M08 PLL A4 R G060, I 4t 72 ML, i i,
@ 4TJF GPIOA it 4, 8 GPIOA. 4 5| iy e 5460 1t 0y B .

© Be i SysTick, WFEL it 8 SR ) 7 400 60 W5 4 o 3K 30 1 4

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

EEHFEH KD
V2
BqA
<=

244

B

:



&S'I‘MBZ B¥ER

AR SR 9 T SAE TR (R 9 B SR B SysTick RO RAH SRR EARWE#L, 5
B B S iR B PLL 44 69 72 MHz #F 9 STMB32 kil % 1 1 o, JF FLKE I 8 20470
(72 MHz/8=9 MH2)JE f 3k SysTick BYIRBI 5. BT LIITHEH SysTick BB £4 % «

fsrae=72 MHz/8=9 MHz
PR o F— 45 BT LA 1 SysTick & #8017 — ¥ W— 1 B0 BT 7 i 18 <
Tstvee =1/ fsran
W4 1 s BT oW~ B
N=1/Tsre =9 000 000
KRR E SysTick 76 9 MHz b S TR IR SN T4 1 s i 160 ] I ) TR
TR B L% S. 2. 1.
#5.2.1 Systick ERf BTV I RAEM

XAH R P

cortexm3_macro. s
boot 41 STM32 3 3 SO o B 45 97 B AR 0 R, 51 IR AT

stm32f10x_vector. s

Stm3210x_rec. ¢

i RCC () 1% )2 of 30
stm32010x_flash. ¢
stm32f10x_gpio. ¢ AE GPIO M2 R
library 341
X85 HE AT SR P AE 6 AT T A 2 T 4 SR M STM32 T8
stm32f10x_lib. ¢
#B LA AT SR R HY
stm32{10x_systick, ¢ | SysTick 5iitf 8 #5020 iR
interrupt XA | stm32f10x_it. ¢ STM32 ffy i 1R 55 B2 IF
sre PR main. ¢ PR

5.2.4 EERES

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

© XA : main.c
e : Losingamong
* WffE] : 08/08/2008

* AR - ERM

KK KR KR X KR XK KX KK KK KKK X KR X KK XK K KKK KK KKK KK KX X KX KK K

A < et T T
# include "stm32£10x_lib.
/e AR R XRET
/* HEXBEE
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/s
void RCC_Conf iguration(void) ;

void GPIO_Configuration(void);

void Systick_Configuration(void);

void Delay_Second(void) ;

R L T T
x WS : main * HihagR Xk

* B « main i H( * AR [FE i

« HABH K

R L R R T T P ——

int main(void)

{
RCC_Configuration() ; /x BERGHE «/
GPIO_Configuration(); /* BE GRIO¥WH x /
Systick Configuration(); /% UL SyTtick ERTFE /
while(1)
{

GPTO_WriteBit(GPIOA, GPTO Pin_4,
(BitAction)(1 - GPIO_ReadOutputDataBit(GPIOA, GPIO Pin 4))
)i/ % B¥% GPIOA. 4 ¥ « /

Delay_Second(); /x GEHF1s %/

i
/KRR KKK KX KKK KKK K KKK X KRR XK KKK KX KK KKK X KKK K KR X KK KKK
* EEH + RCC_Configuration * BmER X
* R A o WM RGO B * SRR B
* WABH® s B
XK XK KRR KX KKK KRR KRN KRR KKK KX KX N KX XN KRR AN KKK X KRR XX Kk X X/
void RCC_Configuration(void)
{

{/ x A5 AFYY RCC_Configuration s B Py B FBAHUTS, MR A BFFW R A1 » /)

/% ATTF APB2 4% LIy GPIOA Hffh x /

RCC_APB2PeriphClockCnd(RCC_APB2Periph GPIOR , ENABLE);
}
L L T T T T L
173 : GPIO_Configuration * HEER : K
* R + B4 GPIO Wi 11 T * R s &
* BWABH &
e

void GPIO_Configuration(void)

/% 52 3 GPIO WA k45 # 4K GPIO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;




ESTMJZ B¥ER

/* BE GPIOA. 4 My HfEBeH th B R BIFE SR N 50 Mz« /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_4;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz;
GPIO_InitStructure. GPIO_Mode = GPIO Mode_Out P!
GPIO_Init(GPIOA, &GPIO_InitStructure);

* RESH . Systick_Configuration * HHGER &

* AR o W Systick ZR2F AR E N L s * R MEE &

* WABK i B

KKK KKK KKK X KRR KKK XK XXX X R XX K ]

void Systick_Configuration(void)

{
SysTick_CounterCmd(SysTick Counter Disable); / » K# Systick M #§ =/
SysTick_CLKSourceConfig(SysTick_CLKSource HCLK DivB); / x 4% HCLK % Systick Hf 4§ » /
SysTick CounterCnd(SysTick Counter_Clear); /* i Systick it¥(3§ »/
/% EHH 72/8 Mez, R IHEA N 9 000 x 1 000 FTLIFGE] 1 s s it [T B + /
SysTick_SetReload(9000 x 1000);

b

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

* HHA : Delay_Second * LR s
* MR + 1 s R * EEE 2 J
* WASH

I T

void Delay_Second(void)

SysTick CounterCmd(SysTick Counter_Enable) ; /% JA3) Systick it¥ » /
while(SysTick_GetFlagStatus(SysTick_FLAG_COUNT) = =0); /x % Systick it (E 0 »/
SysTick CounterCnd(SysTick_Counter_Disable); /% %fE Systick EEHF 2§ » /
SysTick_CounterCnd(SysTick Counter_Clear) ; /% B Systick 8§ « /

5.2.5 ERBNEEERY N
(1) B SysTick_CLKSourceConfig( .3 5. 2. 2)
#5.2.2 &M SysTick_CLKSourceConfig 5 B

RGES ® 5 W HE ® %
124 SysTick_CLKSourceConfig LEESS *
RBIUE void SysTick CLKSourceConfig(u32 SysTick CLKSource) || i Bl{f x
T et HF¥ SysTick if6h ¥ Ly 3 *
SASH | SysTick CLKSource:SysTick M 818 BHEEH | X
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S¥HlA  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 3% F RGER 669 8 4190
SysTick_CLKSource HCLK SysTick it 6 35§ T R0 40

i :
SysTick_CLKSourceConf ig(SysTick_CLKSource HCLK); / ¥EJf| AHB Bf$hfE K SysTick Wit 6hii » /
(2) B SysTick_SetReload( L% 5.2.4)

#5.2.4 & ¥ SysTick_SetReload i A

WH % B BA% i® 2
AH L B Ed
REE void SysTick_SetReload(u32 Reload) & x
e | aw ick T3 {1 i x |
WASH Reload: M RM . %25 YIRMLHN 1~ 0x00FFFFFF HWAREY | X
.

SysTick_SetReload(OxFEFF); / x X H Systick 5 2§ iy H Yy OXFFFF « /
(3) ®¥ SysTick_CounterCmd( L% 5. 2. 5)
#5.2.5 @ SysTick_CounterCmd 1175

ETTE ® 5 TH4 )
REH SysTick_CounterCmd B ¥ X
AR void SysTick_CounterCrid(u32 SysTick Counter) B %
Tk 6 AE S % Ak SysTick H-¥# Sep I *x
WABH SysTick Counter; SysTick HH{##IRA BHBERY | X

SR : SysTick_Counter, B L5 SysTick H B MRE, LFE 5. 2.6,
#5.2.6 S SysTick_Counter £ X

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

[ | Kt ucs [ [T | mmirmmzo |

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




§ STM32 B¥EiD

%5.2.7 & SysTick_ITConfig it B
ETE3 R 9 MH 4 8
Ed. €9 SysTick_1TConfig Wihe¥ *
R void SysTick_ITConfig(FunctionalState NewState) B E *x
i ts {951l 34 2 B SysTick S *
BAZH NewState:SysTick FTRIRE . XS0 LUR ENABLE 504 DISABLE || BMMEH | £
.
SysTick_ITConfig(ENABLE); / * {#fi Systick il ox/
(5) R SysTick_GetCounter( L& 5. 2. 8)
$5.2.8 & SysTick_GetCounter i5t B
T4 [E] HH 4 R5
123 SysTick_GetCounter LSS x
R u32 SysTick_GetCounter(void) i SysTick iH 2 M
it A BOR SysTick 32088 69 W0 Sl *
BABU x wHmEN | %
.
/% BRIRSHT Systick SR B HOIHEA * /
32 SysTickCurrentCounterValue;
SysTickCurrentCounterValue = SysTick_GetCounter() ;
(6) R SysTick_GetFlagStatus( L% 5.2.9)
#5.2.9 &M SysTick_GetFlagStatus % 8
HH4 ® B A H 4 )
REH SysTick _ GetFlagStatus WU %
E1-139 FlagStatus SysTick_GetFlagStatus(u8 SysTick FLAG) || i& il SysTick FLAG 4 HiR &
iR KA SysTick PRl L8 5 & Stk S
MABH | SysTick FLAG.f R4 SysTick bk (1 WMHEN | X

S %0HiR : SysTick_FLAG, %71 7 LA ¥ B SysTick_ GetITStatus & #5 i h Wi 45 R 437

W#s5.2.10,

£5.2.10

B % SysTick_FLAG & X

SysTick_FLAG £%

# o

SysTick FLAG_COUNT

AW — R BERUR GBI HE 0

SysTick FLAG_SKEW

e oft

SysTick FLAG_NOREF

kit 1ad
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Bl

/% BB R B« /

FlagStatus Status;

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

LT

else

[

5.2.6 EBS]

O FEF) SysTick &— 24 (L&A 28, 5T U FE LB MBRAERMR 2 =16 777 215,
R 7 A TSR 1 R A S R (B T

@ B ) SysTick i 22 A BAFHIRE, EBE BT HOBE L — R ERRZFRYH
W v 20, DAAR UE S B 6 o 1

@ SysTick & ARM Cortex - M3 (4R #EBT 4 , T LA SysTick 3 A& STM32 (402,
AT ELE RCC A AF 2R AT TFE My b .

@ ¥ SysTick B 5 2 B A0 AR (000 o 0 43k o 30 S B0 8 7 6 3 50 1 AR5
TR TS DB 5tk 2 B A o 09 R 9 ) W 2 B0 B B DS PR BR L A T s i

5.2.7 CWER

MBI TR, REFRTZEET F7 AT 5% 0 A S RS SRS )
BT Curl + F5 BTG 505 0. RIGHF F5 2LEAT, o UE S| LEDO LI 1 s I [d) ] B
TR, B A RB PR IR .

5.2.8 /N &

A9 EEELE STM32 L9 SysTick 5 B #3217 0%, I 476 F SysTick 20t 280
EHA TR S ME AT SysTick EMBEEEOHE L, HRKENETHEER
ORI 5000 S 8 F B 1) 9 25 5 BT LUK 8 SysTick B9 (8 Rk,

5.3 {BF GPIO f SysTick 04 28T IREEITH

5.3.1 £ ®

BIPI TS 5r 509028 T STM32 S5 4 88 49 GPIO Sh ORI & 45 45 1 2 B 38 SysTick KPS
ALAE 079 AT AR STM32 SR bl 38 B W i AR % T B4 TF B 4 F7 o 1 £
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GPIO 1l SysTick [ i i STM32 a5 i) 25 FF & 0 o 88 % 06 FF 80 60 P9 A B84 BE 0L, GPIO
11 A SR T 700 S B 0 i 05 R 5 R U 0L L SysTick 142 s TGI8
PRI 8. UL, S H R A L E BRI GPIO 5 SysTick B 7tk

(1) BRRBBER

R BB H B A SR & BB R B L BORA 5 T B RE ML, 20 fiEAT 80 AFAL
B9 5B B BLHLI A S A K i S B Tl L 2 ML 211 FC 54 K B9 Xbox360 s KK S 8 ik
FFRE A KM T ARM Cortex - A8 WAL IR RS (9 & AR AE FHLS, ERE &8 A0 T4
REFHACHEIE . (ICIE 7 60l 4 A — PR T A R 2R, PR e W FBAR
T SRR T AR S FAM S RILT RN T HHANKE I DR,
1A Ay e 18] P9 7 4 7 SRR BUR 3 07 R Tk e £ MRS . R IR AR R R A — A
FIENCITE R A (A TERE" . WA B AE S B 7 fh R e — W 4%, 1L X R 8
PRPEREAT 2 LR B .

BRI BRY STM32 e E LI A LRMBKR AL BIE HE¥ I AWM
STM32 I 4 7N 7T 388 £ b 38 2452 680 L9060 I JHI 3R 47 AC 99 R AT — MR IR A L R, B
THUUG MR AR M &5 AR By Tl & i L %48 GPIO 4 SysTick g9 67 8.

(2) BFEOTSBHIRBHBTTE

BUAT (0 SR 40 77 B AT LABRAS LR TLAEAN DT, AR CPU 25 #6347 48 I 25 30 (9 43 4 07
TSN TR F 7 i A ADC 28 o 3 AT R 410 00 7 B 4 T LA - R T IR 4
BRI HTE— A S &S BR TR H o 75 BV B0 I MR R o B T 22 W e AT
FRA T LA B i o R I 2 T B IV 35k 2 6 o) 24 3 S T LR O v RO A

© #F CPU M 2 M M B SR A0 T CPU 347 % $5 0 In ik ok Bk s i Bl 3 iy
T AR ARI S LA PR RO S PRIk B0 R T
KKHFEAET CPU MR, SRR SCI R AR 20 SLUAEZE D B 1 82 7 90 0F B AT Stk Bk
AT /NI R R E A

@ HET SRR A R B AR — R SRR TR B MR (B R  w
B SIS R 30 T S e T S B B8 LT o CH B4 S1 A HL UK
2 A SR RO R A/ B T HE LRI 3R A ZERRAR CPU TR B9 8L

@ M ADC S e PFUEA TR J7 2k RS M A B R BB B 0 okt 2
AN T Z A LR 7 O T A 5 i 52 0 — S R T AE . (R X T m ok L 30
ADC EU AT LS X A J] 7 —— B A A 5

FRVDREIT R T 0 2R 0 H R O v R O 0 SR AR R R AE RGOS b iy
“RAEYL S —— W —ME S S BUL 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 o SUTE I
KBELFKT CPU,

Gz
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5.3.2 SCENHGIT

ARATHEAT A R S BT 4 AR A R 4 D BT MR RORE. 8
R AR A R A SR 9 TR TTE . AR R R ) ViR A0 5. 3. 1 TR .

!‘ﬁﬁﬁﬁ %&Et{?ﬁ %&ﬂﬁm

BE5.3.1 BRSARXREFRESR

5.3.3 Rt

AR REBE ME 5. 3.2 BiR, 45146 GPIOA. 0~GPIOA. 3 3t 4 13| Bk 4 1%
.76 GPIOA. 4~GPIOA. 73X 4 A3 1 #% 4% 4 4~ LED #4541,
KEY0 5=~

5—{GPIOA0 GPIOA4
KEYl5=5 |GPIOA.I Gpioa.s
KEY25=5 lcpioa2 GPiOAS
KEY35=5 GPI0A3
= GPIOA7
GND =
STM32F10x GRD

3.2 BERHTREHREE

5.3.4 EEiRit

AWRFRITAUATILAES.
© FLE RCC #7284 M8 PLL 4t 72 MHz 65045 5 RGemt o,

*--1231~ ;




E\STMJZ B¥EL
2YIETFEE o

@ ALE GPIOA. 0~GPIOA. 3 X 4 31120 L AR, IFRLE GPIOA. 4~7 X 4 4
SR o 0 4 ESK L

@ Wi SysTick fi I R G R, 74 20 ms BY B FE. BAERLA B 5. 3.1 B AR
— P RARRARM T RN WR . WA B NR 8 20 ms BT - URRAM.

O MBI HRAER A BT, GPIO Ot R 77 £ 30 T 90 h %, 00t 6 R 25 2
“HEFRRE 07, HABITZE . FAEIAR R GPIO 69 24k, B B 3R R &
I HREHREARE. 20 ms ZFMAPITER MR,

@ HUBRIRBA LT B GPIO LA T s, MR F & Rt A ki
HRA 07, EEAPITZRE HHAT GPIO LM EEL, EHREHEEHREHR
A 17, 20 ms ZJF HEARBARRE 17, SR GPIO My F. HYRESA0F, 1
LEHIHEI AR 2K TF 20 ms, BT AR IS - YK 3 21 i S 25 4k, DRt B A O £ 3 v, R
REPRE B AR 07, PR T M B P RN B IR T L.

QO BEBEARRET. HANRAR ERAMRE 07F B, R A B B R 3 0 1 8 x4
Riff) GPIO WUV REA B, Bt B RRAREE T, N EHFRSREEHREABRE
17020 ms BUR A SRR 17, 83 B GPIO HOF B 457 L — W AR A Bk b
BT EFRSREN RRAMRE 27, Fi 20 ms 25, A RBEMRE 27l T
BB RS b KR B A ROR R M R AT M R R AR K. 20 ms T K
R, BRI R A T 25 AR AR B S R 07 R F Rk R

FEHEEX B OMAR R AU RO T iR RS T W R RS T LR 5
X LRE . TR BRI 5.3, 1.

#53.1 HRAMRRTRAEMN

it SCIRALR peias

cortexm3_macro, s
boot 4 [ STM32 (R 3 S . iR & MR R LR THE AT

stm32f10x_vector. s

stm32f10x_ree. ¢
AR RCC (K2 #8

stm32{10x_flash. ¢

stm32f10x_gpio. ¢ A2 GPLO B2 66 30

library 3 #F41

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

stm32f10x_lib. ¢
R T K bk

Stm32(10x_systick. ¢ r SysTick 52t 38 B fF B
interrupt XAFAL | sim32(10x i, ¢ | sTvisz sy mr
wre it main. [mrses
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5.3.5 EEES®

X R KRR XK KX KK XK KN KRR XK XK KKK KRR KX KX X KR KKK XK XXX KKK
: main.c

+ Losingamong

i + 14/09/2010

* XAFHE BEX 1o

K K KR XX KK KKK XK X XN X KK KR K KKK K KR K KKK KKK KRR K XK XXX KRk

/% KIP mmmmmmmmmmmmmmmmmmm oo */
# include "stm32£10x_lib. h"
/o HRXFIXXEMF  -mmmmmmmmmmmmmmmmmommomsooooooo !
typedef enum
{
KeyScanState_
KeyScanState
KeyScanState
}KeyScanState_Typedef ;
/x AEXBHE

4 define KEYPORT
# define KEYOPIN
# define KEY1PIN
# def ine KEY2PIN
# define KEY3PIN
# define LEDPORT
# define LEDOPIN
# define LEDIPIN
# define LED2PIN
# define LED3PIN
/v FECRBOE
/e AR

R - G */

void RecInitialisation(void)

void GpioInitialisation(void);
void SystickInitialisation(void);
SRR XK XK KX KKK KX KR KKK KK KKK KK KN KK KK NN KR KR XK NN
* RMH + main * WS K
* R R » main B * EFEM s B
« WMABEK . K
B
int main(void)
{
vul6é KeyPortStatus =0;
KeyScanState_Typedef KeyScanState; [ SEIRBAMRE KA LE «/
ReclInitialisation(); /x WRAKHE «/




&mmsz B¥ER
— ="

GpioInitialisation();
SystickInitialisation();
while(1)

{
if(SysTick GetFlagStatus(SysTick_FLAG_COUNT) = = SET) /% FE# 20 0s F7 */

/o BE GPIOMLI %/
/% BB Systick ER{ 3§ */

KeyPortStatus = GP10_ReadInputData(KEYPORT) & 0x000f; /x i#H I/OHL¥ x/

switch(KeyScanState) /x #AREHLHE »/

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

b
Jox RE 2 MR AR «/
case KeyScanState_1:
{
if (KeyPortStatus)
{
/o AR AR R T BT R« /
1f(GPIO_ReadInputDataBit(KEYPORT, KEYOPIN) = = 0)
{ GPIO WriteBit(LEDPORT, LEDOPIN,
(BitAction)(1 ~ GPIO_ReadOutputDataBit(LEDPORT, LEDOPIN))); }
else if(GP10_ReadInputDataBit(KEYPORT, KEYIPIN) = = 0)
{GP10_WriteBit(LEDPORT, LEDIPIN,
(BitAction) (1 - GPIO_] -aBit(LEDPORT, LEDIPIN))); }
else if (GPI0_ReadInputDataBit(KEYPORT, KEY2PIN) = = )
{GPI0_WriteBit(LEDPORT, LEDZPIN,
(BitAction) (1 - GPIO_ReadOutputDataBit(LEDRORT, LEDZPIN))); }
else if(GPIO_ReadInputDataBit(KEYPORT, KEY3PIN) = =0)
{GPIO_WriteBit(LEDPORT, LED3PIN,
(BitAction) (1 - GPIO ReadOutputDataBit(LEDRORT, LEDIPIN))); }
KeyScanState = KeyScanState_2; /x BHRAIE «/

’
else
{
KeyScanState = KeyScanState 05 / * #30. Jik iR SK F . EHRA

Hox/

break;
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/e REIMFRE «/
case KeyScanState_2:
{
if(KeyPortStatus = = 0x000f)
t
KeyScanState = KeyScanState_0; / » #AF , HHRAERE */
i

break;
PHEHY
R I I,
. EMA : RecInitialisation L L
* R AhA - BERGK IO 6 * 3R [l f : X

~ WASH X

R I T

void RecInitialisation(void)
{/ % AU RocTnitialisation i3 i B AESH LAY LB 5% A B8 A1 % /)

R T
* AL : GpioInitialisation x AR : K
* RBHR « B E 4 GPIO 4 11 3h E * IR E : E
* WABH . E
R I T
void GpioInitialisation(void)
{
/% 5 X GPIO ¥ Hh k£ # & GPIO_InitStructure » /
GPIO_InitTypeDef GPIO_InitStructure;
/% 4TFF APB2 (A2 I f) GPIOA A4 x /
RCC_APB2Per iphClockCnd(RCC_APB2Periph GPIOA, ENABLE) ;
/% ¥ GPIOAO~GPIOA3 % L RIMIA « /
GPIO_InitStructure. GPIO_Pin = KEYOPIN | KEYIPIN | KEYZPIN | KEY3PIN;
GPIO_InitStructure. GPIO_Mode = GPIO Mode IPU;
GPIO_Init(KEYPORT, &GPIO_InitStructure);
/ * 1% GPIOR4~GPIONT i ity . B A BRAE A 50 Mz x /
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
R R KKK XX KX XK KX KK KX KKK KKK X KRR X KR KKK K KKt
* A : SystickInitialisation * SR x

* EMIHA B Systick R 8, HERA K 20 s« EEIE
* WMABE X

RN KX XXX AKX KKK KKK KX KR KRR X KR K KKK KX KKK KR X k)
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void SystickInitialisation(void)
{
/% KRE Systick EARTEE « /
SysTick_CounterCnd(SysTick_Counter_Disable);
/% ¥4 HCLK Yy Systick Af#h i » /
SysTick_CLKSourceConfig(SysTick_CLKSource HCLK);
/% iWiBk Systick A */
SysTick_CounterCmd(SysTick_Counter Clear);
/o EHK 72 Mz, BRI Y 72 000 X 20 T LA £ 20 ns G AR * /
SysTick SetReload(72000 » 20);
/% JAB) Systick EINE */
SysTick_CounterCnd(SysTick_Counter_Enable) ;
b

5.3.6 EBREM

O A 3 R PP e B 1) GPIO 51 BB T A 07 8 i AR X 2 2 I Ok 4
AL 2 BT ol B ot R R L) (EL AR 0 S e B I S
LRI L I8 A AU N GPIO 51 R i AR

@ 4 5. 247 SysTick M 3B FF R A [ 9 2 4 A< 15 60 43 8 49882 P T 9F GPTOA 1
RCC w4 R B AE T GPIOA BOREE RBCHL L T 5. 2 5 R JF o MUK A6 RCC #7484 AL B iR
BOR . WS BHEREHE XA SRS .

@ STM32 51l 28 FF % 19 — 38 F J6E I - 76 e 8 A 51 8 2 80— i T840 JL 1 4 L T FF
ARZSHY 7 WAL AL

@ S TFAARRIF BT AR 1R A 5 B 4 B bk 6046 30 D i, B0 7 44 6 W0 4R 25 o
BRI o B A D68 AT DU

© AT o 00 A AR 4540 L switch 53 SCURER 45 0 L 55 U2 52 I T v o T 0 £
o TR 20 i 1 R B U T DA A 2 R A A

5.3.7 XRER

ML IR B TR RB IR R F7 AT 0% A iR B S RS T Curl+
FSMATRE SO, BFRASEEKT F5 2@EH . W58 F 4 A %E, 2 &8s
BEHY 4 A4 LED BA*25— R™IRS L8, KA B F BN R .
5.3.8 /I &

ARATMIE T AT 0T B R Ak I AE STM32 BEAEE & L RIEAT T B0
BRI TR AL 5 BL AR T LR, 2 90 TR o R T O B B
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5.4 @RFSE0OF PCiRFE Hello

5.4.1 1 R

USART, 3 %% # Universal Synchronous/Asynchronous Receiver/ Transmitter, i i
SR ) 25/ 575 B AT R/ Rk AR AR R B B O CELAIR B 8B 47 4§ 0 USART
FERAT S 23 O SPT R 58 & K W 0 8 18 45) . USART 75 244X i 58 A 3 35 0L CB AN A i
PO) EILT B4 MR W HIR G E R W3 B S C SR E A PC ME R, B AL
ZHRCEMSITEE T, BB R R UL USB . {BR A #R A R ST, USART # i
PLUBRTETT #40. BR i A TR & L X 38 £ 60 008 i R G SO R RN, T US-
ART A A 0 65 0 D U FE 685 01 P S 6 5 0 P DS I J g A ) RO L (078 SR B R A ik
ARBAEMRIFR . FIH USART o LU #A 908 PC 55 A 3R 245 28 (50 4, fn i st
B SRR X 7E 26 R T BB I Z B IR B B 25 & (I 51 S HLF- ) B89k
WEE. TSR, R FFRAR EB L T E NS R RARCNIFRF
BEL Wi AR LW USART,

T ARM Cortex — M3 W AZ ) STM32 a8 il 8547 Ak % 58 K 0 0 ELVA IR 28 00 , 5 aod b o
) JTAG ¥ 8 % AT A 52 RS FEoEAT 920 W8 0 15 95 . {ELED (B 4tk , USART IR LE DR K
A WNAE SR 5 2% 00 SR 4%, JUA 1] USART A 7] LS5 o 25 76 % 00 £ 19 3
PR . B — R, R P E EALHLER M, R B SR USART 5 £ 8 B2 RERN.

STM32 i #E I 8 HR W B A T USART M H A 1k —4~, AFFAE, STM32 I A i)t 45
ETHAMBB RN ERM SN, U2 2 LT 48 T T & A B AR 4821 60 0 3588 R 80 A
USART )2 45 LV WL — B -

TS B A BT ) 5 W 1

FE6 NRZ FfE s,

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

T AR (8 R 9 ),

A ACE IR R L B 2 AN IR

TIFE LIN 8820 AL, 203 W 46 07 JF 48 58 00 3624 LIN G828 AL, 4% W0 07 R 46, 2%

USART fig 8 LIN ARt , ol 4 o 13 62 07 FF4F s ARG 10/11 3 M7 TF46F

38T R ) B A M AR A

L4 TRDA SIR %85/ 5948 45 1F % BT 3085 3/16 frag et i,

© RE RIS B BE R B 1 S 1SOT816 - 3 bRk 1 X AR e R ML LIS
BERPMUAY 0.5 A1 1.5 M {5,
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A BRI

A4 DMA %48 rh 3838 £ - X357 SRAM B4 h X DMA G s dlit/ KX 5,
ELAT MU B K 6 A% SRR B R

3 FREIIAR A -

2 FR IR - R R A5 X M BOR BEAT R B

4 T RER AR HAR AR R 5 T A AT WU DR R R AR AR AR

10 A~ H W CT'S B o 0 5 LIN WG FF 24 A0 0 o A 5 42 506 0% 97 A 28 2 Pl s R 3% 58 1R
o T 1 O 27 77 25 0 o OO 5 0 B R A 33 R o T 5 i AR o OB 5 MO R T R
A IR A R R D T

3 A0 b T 2% 4 A0SR o B AR VC IR, I A AR BR B

LA R S e e R O 2 P B SRR SR AR AR DD

2 Pl R B s 28 0 7 2 1l e bk A2 (MSBL 56 9 30D 5 it kA IR .

WA FI L STM32 i USART B T BARA i s 4738 {5 D e 2. 4% . 5 o LAFH F LIN S84k
REJH Rl 38 2 % JH T IR 4 L F B0 VTRDA (47 5038 £%) 19 T L SmartCard CF i ) B2 FH
%, BUd STM32 i) DMA 157 AT LAAtH S 5 Ay He 3 ) 8 47 HCHE 1% 40 » 11 Ak 22 B 5 152460 10 0 i A2
VARIE USART 3 {7 (B 5 AT it .

5.4.2 IR

A A4 A STM32 #) USART 5 PC #THUE (7
i} PC ] STM32 ) USART K% — 4515 B 8048 i j
STM32 44 e et 1ol £ 4 PC 3, 38 % + 40 1 0 LR
B 5. 4.

5.4.3 BHSBIE

2575 S5 3 BT P 0 B 44 ol B T DA — A 4 R B
HL . STM32 ) RS232 HI P #5 el , AN 5. 4. 2 R,

1R -

S ST 24 W) S A F 3, A0SR 1 A E A ] USART
HLBE AT LS AL B

5.4.4 BEBigi
AR E ST T3 USART TS BN E RS, BT .

@

Bs5.4.1 BOBEZRREE

e ¥ RCC #4788 41, 4/ PLL i th 72 MHz it S O3F4E 2 05 6.

@ FE GPIOA 311, i & GPIOA. 09 W35 2 JHREHE 4 KL, GPIOA. 10 HiFS A
#a,
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33V

T——u—h'mm_l
100 oF L
vecHs. -3y
s
C2— 1+
10ar L 10
T 2
(o2 —Ho
GPIOA. Thout 3 ‘3 °
GPIPA.10} Rlis I
T2ouf T — 1
Roinf & — GND
6
STM32F10x GND——1'GND

B54.2 BOERERE4RER

@ A USART &4, EESHON AHFI 9 600 bps P4 8 (¥ KE 1 MF L E
TRRN ST R,
TR E XA #E S 4.1,
#5.4.1 BROBAXRIBEFN

X% peisit SRR

cortexm3_macro, s
boot 4 STM32 #9153 3 304 i 1B R 6 9R5E , 51 1 B9 o7

stm32{10x_vector. s

stm32f10x_rce. ¢
————————— | M#® RCC HRRE R
stm32{10x_flash. ¢

stm32f10x_gpio. ¢ AR GPIO W% JZ
library {4
XU P T T — 2 T 4 P S STM3Z TR
stm32f10x_lib. ¢
R A ety
stm32f10x_usart. ¢ USART 4 #0971 8 k. . 388 40 5 % o 30
interrupt XM | stm32£10x_it. ¢ STM32 e T R 55 FRAF
sre XA main. ¢ APRE

5.4.5 IE2HEER

/XXX KKK KX KX XK KRR KKK KKK KRR KK KKK X KX KN XXX KK
* X#HE : main.c
. : Losinganong




E STM32 3% %2

* EREH : 14/09/2010

i T
T T T T -’
S “/

# include "stn32£10x_1ib. h"
/x AEXFXKET
/* HEXBBER

/% HEXREE

/e AR ER

/x HEXRBHY
void RCC_Configuration(void) ;
void GPIO_Configuration(void);
void USART_Configuration(void) ;

R e I T
* WBE : main * i ER : %
* REER B34 * BEE Xk
» WAZM %
R T,
int nain(void)
{
vul6 i=0;
RCC_Configuration();/ » B ELEME »/
GPIO_Configuration();/* B GPIOWM * /
USART_Conf iguration();/ » i USART » /
while(1)
{
/% S5 USARTI MM » /
1if(USART_GetFlagStatus(USART1 , USART IT_RKNE) = = SET)
{
ARCENEY e 3: 121151 ¢
USART_SendData(USART1, USART ReceiveData(USART1));
/x STIERT RUEMCE R «/
for(i=0; i</ 500; i + +);

h
R L T T T
* R¥E : RCC_Configuration * B R . E
* KR « BB ARG RS0 o * BEME Xk

* WABH X

aﬂ&(’i%‘b*k?¢ik<)|l**t”&!“*fI-ﬁd&’k***‘.*NI&K***“&R“)*"*“k*h**,**/
void RCC_Conf iguration(void)
{

/> A#SRE N RCC Configuration MM PITIMAMNG, MR ABFWAEALL /)
/% JFJ§ USARTL 1 GPIOA Fitéh = /

Crdl(RCC_ iph USART1| RCC_ \_GPIOA , ENABLE) ;
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}

L KRR R KRR XK KK K KKK XK NN KKK KKK KKK KK KK X KK K XX
« HEA : GPIO_Configuration * HimER K
» ¥R : M %& GPIO M1 LIk * AR [l : B
* WASY sk
KRR KKK KKK KK KK KK KK XK KKK KK KKK XK KK KK KKK KK KK XK KKK KKK KR KX K
void GPIO_Configuration(void)
{
/% 52X GPIO ¥k 454k GPIO_InitStructure * /
GPIO_InitTypeDef GPIO_InitStructure;
/* LB USARTI £ Tx B (PR. ) 55 2 Y AEHE S M 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);
/» BE USARTL ) Rx (PR 1O WIREHAM * /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 10;
GPIO_InitStructure.GPIO_Mode = GPI0_Mode IN FLOATING;
GPIO_Init(GPIOA , §GPIO_InitStructure);
}
R T T T
* B4 :+ USART_Configuration * HHAER : None
* RMHIA B & USARTL * BEE : None
» WAZH . Nonme
R e I T
void USART_Conf iguration(void)
{
/% 5 X USART 3144 4L45 H 4K USART InitStructure » /
USART_InitTypeDef USART_InitStructure;
/% 5E X USART 1% #. 45k USART ClockInitStructure » /
USART_ClockInitTypeDef USART_ClockInitStructure;
/x BEREHN 9 600 bps;8 {1 BRI 51 A Ik £, TR W o M BE 5 M0 5 36 1 USART B,
* B BAR PR 5 7505 2 A0 AR 5 U — IR BB B 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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SIMRBI=C o

5.4.6 {EATBIERM—LR

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

ME# 5
REH USART _Init

o BRI void USART _Init(USART _TypeDef * USARTx, USART InitTypeDef « USART_InitStruct)
AR | B USART InitStruct 1476 5 # LA USARTx - ]
BWASB | USARTx:x ATLLR 1.2 3 3 KiE#H USART

WABH2 | USART InitStruct: 3 61459 USART_InitTypeDefl #34 # .41 & T 4hi USART MR B H

e

anm | x
| mwwn [® -
A

L %438 : USART _Init TypeDef structure, & X F X ff“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,i% & USART f&#i 9 #%5.4.3  $8 USART_ WordLength & .
WHFA W HIE R 115 200,57 600,38 400.9 600,

418002 400 A1 1 200 % L]
@ USART_ WordLength, % 7% — M % USART. Wordtength 8 | & ek
ﬁﬁ#l&%fﬂwﬁﬁﬁﬂ‘ﬂlﬁ 5.4.3, USART_WordLength_8b
® USART_StopBits, 5 X% # 69 11 S8 H , W 5. 4. 4,
@ USART _Parity, & Y Al #83, W#% 5. 4.5,
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& 5.4.4 B USART StopBits EX £5.4.5 $8 USART Parity EX
USART_StopBits £% R USART_Parity ¥ ELI
USART._Stopl ERGARW ) L USART_Parity_No AR
USART_StopBits 0.5 T WL RN 0.5 ML Frp— .
USART_StopBits_2 TEWET AR 2 Mg - ~
USART _StopBits_1. 5 W RAEH 1.5 ML USART Pasity_Odd RLEN

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

USART_HardwarcFlowControl W i
USART_HardwarcFlowControl_None | B/t Kb % it
USART_HardwareFlowControl_RTS BEHR RTS e
USART_HardwareFlowControl CTS WERE CTS Wl
USART_HardwarcFlowControl RTS CTS | RTS #1 CTS f&fe

® USART_Mode, fif fE a0 & % i & £ MR, W% 5. 4.7,
@ USART_CLOCK, {50 % i USART B} 4, # 5.4. 8,
® USART_CPOL, #5& F— i SCLK 5By b i 6 1 6945 #5 , W% 5. 4.9,

%#5.4.7 $# USART_Mode & X #5.4.8 $8 USART CLOCK EX
USART_Mode £¥ W o® USART_CLOCK £3¥( #ow
USART_Mode Tx Rk USART Clock_Enable USART i 84
USART_Mode_Rx ELeid USART _Clock_Disable | USART Ri# ke

© USART_CPHA  #5& T A #] SLCK 5B L $h % th 89 4 2 , 1 CPOL fif ~ B4
SKFEE A B/ AR REEX R, L 5. 4. 10,
#5.4.9 $¥ USART_CPOL B #5.4.10 $8 USART_CPHA X

USART_CPOL &%

USART_CPHA 2% i
USART_CPHA_1Edge BRI 1 AN M AT MR A A
USART_CPHA_2Edge PSR 2 4300 3 AT O I IR

© USART LastBit, # il 2 5 R4 HR T 48 SCLK 51 M- 5 5S4 3% 60 38 80l
F (MSB) X Ri 49 4 6h Bk e, 3% 5. 4. 11,

#5.4.11 $¥ USART_LastBit £ X

USART_LastBit 2% o

SR — (R RO B B PR M SCLK i it

USART _LastBit_Enable JRLI — (LR 091 B Bk o A SCLK 1t
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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; 5t USARTx # # R & .
void USART_Cmd(USART_TypeDef | WABH 2 XA Sl LUK ENABLE s % DISA-
AR * USARTx, FunctionalState New- BLE
State) LSS x
hfieE f B AR % K USART 5hig R 38 91 ff x
SART x 7 " _
MASH 1 USARTx:x BT LI R 1.2 3 3 X 4 || Sededkif 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 6 RXNHE
P void USART _SendData( USART _TypeDef » USARTx, u8 || S i 2% x

Data) & E %

RIS X5 USARTx % i% 1 $08% S &M *

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

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




(4) B¥ USART_ReceiveData( L 5. 4. 14)

o STM3 ERER- 5,

#5.4.14 & USART ReceiveData B
WHE ® 8 WHE 5
WA USART. ReceiveData BT E
R u8 USART ReceiveData(USART_TypeDef » USARTx) & B BB T KR
kg 8 B USARTx #8if i OB oty 3% SR x
WASH USARTx:x A Bl 1.2 8 3 K i F USART HAHAK | X
Bl
/% USARTZ Hlf— 4 8 R 84E =/
uB RxData;
ReData = USART_ReceiveData(USART2) ;
(5) B¥ USART_GetFlagStatus( 1.3 5. 4. 15)
#5.4.15 &M USART_ GetFlagStatus 3 A3
HH% 8 LD R
SART _ GetFlagStatus FLAG, Al
B USART_ GetFlagStat eAsy s l{SART AG, ¥ K # ¢ USART 4%
FlagStatus  USART _ GetFlagStatus &
BTG (USART _TypeDef * USARTx. ul6 w e USART_FLAG ## R % (SET %
USART_FLAG) # RESET)
(SR
i MK USART bRk B AL 55 RREH x
BASE USARTx:x af L& 1.2 6k 3 kgt 4% || MMEY | %
USART [
BHHAR  USART_FLAG, KB X N# 5.4.16.
#5.4.16 $% USART_FLAG EX
USART_FLAG S8 | # E USART_FLAG ## # ok
USART_FLAG_CTS TETS wEL USART_FLAG_IDLE SRR &
USART_FLAG_LBD ) LIN 07 0 W o i USART_FLAG_ORE B SR B
USART_FLAG_TXE ) BRWREE RS IREN USART_FLAG_NE MR RTRIR S AL
USART_FLAG_TC B AR AL USART_FLAG_FE WU RAR R £
USART FLAG_RXNE | S H# HESH (L | USART_FLAG_PE ARMBILL

#i:

/x MMBREGBRBENE RMERARERR) « /

FlagStatus

Status;

Status = USART_GetFlagStatus(USARTL, USART_FLAG_TXE) ;
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5.4.7 FBBM
@ R4 115 200,9 600 % 5 FBE A b BAF RS 80 W B — 2 B4E PLL M it
S 72 MHz, 3F BLAE 0 R eh A, BRI B R HEEHITH .
@ E#E W% USART 1 GPIO 2R AR A9 i% %, USART £“f& " T GPIO & &1k
o H O HE I BT R (U T FF USART @ 4, i B3R 2 4T FF A RL GPIO Hy B 4, [F B
#3 R # GPIO 5B X5 2 ShAEHE.
@ FRBPAIEIERE “for(vul6 i=0; i << 500; i ++)" N LA A ZBX, {3 USART
BUEHBARZ R ABUR WA 7T AR B L BE (R fat ) JRER  _L it A 4 S A /) T LA BR B
@ & T Keil MDK FF & FR5% , 0 LASH A1 55 b —FiSE O G 40 66 i USART K% BB 10
Ink o USART 4552 8] C B F AT MM e 8 printd b, RSB .
a) B SRTERF T MA Sk X # include“stdio. h”.
b) RIGFEREHIMALLT R :
int fputc(int ch, FILE » f)
! USART_SendData(USART1, (u8) ch);
while(USART GetFlagStatus(USART1,USART_FLAG_TC) = = RESET);

return ch;
b
PERBOLSE R ANSI C b B iR 30, Ho A IR A & 7E T “sedio. h” 3 oh, IR 2
PO, (HEE T, ANSI C FRE, HFMNERRHERN.
©) TFF Keil MDK ## Option for Target , % User MicroLIB, &5 ¥.d7 OK, WLE 5. 4.3,
S 3
Suwice Terent |Outpat | Lintng er | C/CH [ Am | iskar | Bbag | eidition|

STicrancers SO0
ot Gt
el iy B0
o [l 5] | U Com b Coren
- B '
R —
Mok e Sm Sm S ek Ay S Se e
coel [ e oee[ [
r row | I o el I ro
r soms [ T c romee | I r
e e
S el e A e e
L B S e N
[ e S .

B 5.4.3 ik User MicroLIB
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d) BRAE AT LA printfO RBORME A USART Z R $UR T, b W0if4 .

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

B4 B J i i USART 1 H 45 % “ Welcome to CEPARK STM32 Develop Kit”JG #:47.
o {Eif & W FURHE , (T ML RO 90 5E 77 3 . BR T AT LAGE USART #48 I 2548 5 0 8 L 38
KZAh AR R RACHS B 2 B LTt T A .

5.4.8 XWEBR

Y FRRG TR REFRBERT F7#T5E A #REEHRFET Cult
F5 TS 5 BRAREEHE T F5 £HE1T. WA & 0O F 80w STM32 &%
F4F 8 “Welcome to CEPARK STM32 Develop Kit”, AT LA B 8 15 f5 #0488 RAE BB 3%
W B T “Welcome to CEPARK STM32 Develop Kit" 5 #, i 5. 4. 4 fim, ¥l & 0@ 5
BRI .

slcome to CEPARK STHSZ Develop Kit

ome Lo CEPARK STHSZ Develop Kit

H54.4 BORRZRAR
5.49 N &

AATEEE SR T STM32 i 88 (9 USART 3 D4 545, 3638 it — /16 .60 7B
AT USART &5 PC Bf5 ¥k . # USART (A B LR HM Y, S ER W THR
LB F AT LB USART 1 PC 3l £ 12 4 0 B0 92 P 32 47 45 52 ) - B, BF L 76 B4k /5
PR, W H B B R BT USART WM, b3 N STM32 — B 55 40 X 5 9“8 117,
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5.5.1 # &

1. NVIC

NVIC,4 % % Nest Vector Interrupt Controller, Afi1— ¥k 2 “#% 25 b i o) & 35 1
287, KEEFROFAGRA Lo O, i E 7T LA “Nest” — i) 2 TR X 4 #K, “Nest” B “F1 , FR 977
R, B PR RS S — R TR T — B T BT A B SR R R ik
£ B, [ SysTick E8f 8§ —#E,NVIC JE T ARM Cortex - M3 AR ARREZ—. 5
2T UL B O 28 9F R R, B AR AT — B T ARM Cortex - M3 B (K B il 2%
#HAH NVIC,

NVIC gt —— RFIRE PR E M. BR R K% — 7, IR L 5 & [
—FrhEE L,

PRch B M oG 226 L B P AR AL B A, X4 CPU B AR ALY
AR AR LB |46 060 KL F BT L 3 BRAT AT L 9 o AR 9 e

PEK A B PRI R AR, AT Z A MR R — UM SR SR
NERARBRAES. MFSIEE -H2WHRE REE U HHEH  ERRERMBATE
k.

FHRARPIATRER YA TR L P WA T EERS, W AT
ATREHBRE P, EEPRATHER B W E ERTEAKERRBH DY, Filk
G — AL A o O 151 R 7 b O ) T A R

Pai g ST S GBI o T AR B 2E BRAT I 55— BT O S R B o T R
I B0 4 S5 B B 9 o 5T BT T, CPU % T BT 8 A 6 R A P TR 55

PR SR BT R U SR R A o TR 55 7 AT B 53— MR SR R 0 TR I
0 B Ay 1R S 0% B 56 R BB ARG A2 S % o W TGk S D R4S R R, U0 ik A HERRAS (D AR BRAT)

SR ERPRREN OIS RE T HME AL NTE XL NVIC HARTE,
NVIC {8 F o W 0 56 4 43 46 B 8.2 0 B 388 o AR 6 4, 3L 08 AT A48 3K 256 Ao I 1] it 4
RARSESH . NVIC UK EA B8 T 56 B R MK & B MBS, At 4 R%E 5%
RAW AR LR? EIIRXRBRIT

@ #8785 56 o4 1 55 4 9 o T AT AT 7 58 o 0 56 % 482 0K A0 o 06 (6 fL1 T 80 7 58 ) 34T 00
L.

@ F PG o 4R 56 4 b o I6T 7] 2, U 6 S T R o 1 56 8 8 T 0 T (3 IR SRR




——STM32 ERMXR- 5,

BHEAMER EHFRELETE L EMHERRER .

@ B A9 BT S B8 — B, S0 S B AT AL T o i 1) i 2 o 101 B 4070 £ o A
GRAREMREL .

@ BA—SREE R, TIAEMTEE 2], 0 G RS R 21 A b BT S , B2 38 o ik
BRLR LS RARREN.

NVIC i i ££ 5648 53 20 5 43 BE 56 o $ e R A /5 PR 56 B 9 % dk . ARM Cortex ~ M3 P
ERA— % 3 fLFEEH PRIGROUP ¥4 X, 48R — 1~ 8 AL 848 5 51 s /N B B9 {2 B
58 TR SE g A 4, KRR R LA A W 5. 5. 1,

®5.51 HEALE

PRIGROUP | #IBFF5I(—#tH) i SRR MR WA B S

000 X0 XXX L Y 128 2

001 XxXK XX . Yy 64 4

010 XXX X yyy 32 8

o011 XX . yyyy 16 16

100 XXX . YYyyy 8 32

101 XX . YYYYYy 4 64

110 x. YyyyYY 2 128

m [ - YYYYYYY 0 256

H#5.5.1 9%

% PRIGROUP ¥ 0 it /MR ZEAA 74 x, 21300 1 4 y 404 27 =128 155 SR 6%,
2' =2 MR R .

% PRIGROUP Yy 1 B, NRZEHH 6 A x, B4 24y A 2° =64 5% SR 4%,
2P =4 AR ERL .

% PRIGROUP 3 7 if , /NBUS A2 0 4 x, 4130 8 Ay, LR BEAT 22 5 4R 46 4, 44
2 =256 MR LSRR,

BB ARM Cortex — M3 R 564 53 41 8 48 &, th 2 2K 5 0 .00 7 6, 6 S0 6 TR 2
TR, STM32 UM 4 5 FF SRR RS R 4L, R HBA R H5 16 b InE S m,

2. STM32 933 oy

A R A T B0 SE 3 1 B 1 28, ST M2 9515 b I (LR BRET3E = i
EXTDRBEBAER WM, LA GPIO NAATLIRE N —A EXTUEE ., 5/ AEE T
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USB i fl. HEERMEMT:
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5.5.2 SEIEt

AT — A B LLBOR MR IE STM32 #9535 b i i & L & NVIC i 55 58
WD, BIHER T ACE 3 4 STM32 (95h ¥ 7, 4 $I% EXTIO.EXTI 1 EXTI2, 3
SHHIR TN o (KB B JE SR SE %K. B SRR EXTIO o W , 3 78 Ho b W7 AR 45 38 6] 2 AT foh %
EXTIL o, [F B 7E EXTIL 3R [ 2 §if it & EXTI2 shlt, B4, MMM E BFENEEET
2 WAHNHIRE , 3F H 2 EXTI2 "7l %5 58 B2 J 4k EXTI2—~EXTI1-~EXTIO i % J¥ #47 o 67
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5.5.4 EFBRIt
FHRIF RIS R B ARS NVIC f EXTI #1846 T4 . BERGCENT .
® M RCC #7341, 1 Ji GPIOA A1 AFIO W #f.
® [F GPIOA. 0.GPIOA. 1 #1 GPIOA. 2 J i 2 i A SR, J04 H 4 L8 4 51 o i
EXTI0.EXTI1 #1 EXTI2 i A3 .
® EUE NVIC, {444 2, 3R T EXTIO0L 2 42l o fR46 4% 0 BK i 58 4 EX-
TI, 1 456 48 64k 0 R S 5644 EXTI2, 0 4R 46 i R a4k, 0 K iR ek .
® FFji EXTIOEXTINEXTI2 Htift , I 75 T B Hy i fih 52 o BT
® fit & USART.
TR BB I 5. 5. 2.
%5.5.2 NVICRSMBPHERRIRARNK

KA XIHR SN
boou efp o RTTOS  g f  f eABO A RE 3D
stm32f10x_vector. s
stm32f10x_re
———— | EERRCCHERERY
stm32f10x_f] . C
s5tm32f10x_gpio. ¢ BB GPIO (K2 i
vy THE | sttt e 85U 58, 46— 365 6 1 o 3 09 STM3Z T8
BRA LB
sem32010w nvie e | e P 6T R BB B NVIC 090 0
stmazfl0x_cxtioc | AMBST N EXTIAUCH B BRI
stm32{10x_usart. ¢ USART $ I /g )2 8 #(
interrupt R stm32f10x_it. ¢ STM32 ﬁﬂ*ﬁﬂﬁ%ﬁ‘iﬁ
sre XA main. ¢ ) -
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5.5.5 IZEES

/KKK KKK KRR XK R KX X KKK XK K KKK KK KKK KRR KKK KX KRR AR A AN RN

. Xt ain.c

x Losingamong

* HRAM

* R

P D L T
S Y B e RS "/

# include "stm32£10x_lib. h"
# include "stdio. b"
/x REXIE X KT
/x HEXBEE
/% BEXEBE
/* BE LR
/x HEXEHAY
void RCC_Conf iguration(void) ;
void GPIO_Conf iguration(void) ;
void NVIC_Conf iguration(void);
void EXTI_Conf iguration(void) ;
void USART_Conf iguration(void) ;

R
. A  main . OBEER K

o REHE . EEK . EE  E

 WASH %

R R I I I T
int main(void)

{

RCC_Configuration() ; /x WERGERM «/
NVIC_Configuration(); /* @®; NIC %/
GPIO_Configuration(); /x BEGPIOHO x/
USART_Conf iguration() ; /% %' USART x /
EXTI_Configuration(); /% BB EXTL %/
while (1);

}
e T
« B¥& + RCC_Configuration * BMGR %
* RHR s REREE W0 * EEMH i B
* WABHK =
&l*ﬂlu;b***'ﬁ*i*¥lll*n¥&i*iiR}’x*i‘*(ﬁin*wi‘*liﬁi**%é‘*aiﬂl#*&!iﬁ*ﬂ/
void RCC_Configuration(void)
{
{/ » AR H RCC_Configuration BMAMIMAMAG . AM R ABFHLAL  «/ }
/ * 3TFF APB2 $£% |- fy GPTOR,USART1,AFIO B & x /
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RCC_APB2Per iphClockCnd (RCC_APB2Periph_USARTL | RCC_APB2Periph_GPIOA | RCC_APB2Periph_
AFIO, ENABLE) ;
}
I T T eeTTTTTTTTTTTTETTTTT
* A : GPIO_Configuration * B AR &
* R + B % GPIO ¥ I D) fiE * 3B [EHE &
« BABM K
R I I T T,
void GPIO_Configuration(void)
{
/* 5 X GPIO W4 45 My 4k GPIO InitStructure * /
GPIO_InitTypeDef GPIO InitStructure;
/% @ PA.OPA.1.PA.2 MIEHA * /
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 (XTI * /
GPI0_EXTILineConfig(GPI0_PortSourceGPIOA , GPIO_PinSource0);
/% & XCPA.1HSMES AT 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) ;
/% BB USARTL i Tx BICPA. 9) 135 2 Wi REME S I 0L « /
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 f) Rx B (PR 10) W iE 25 A » /
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode IN FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
}
KRR KK KKK K KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KX K XX XXX KK X
* BE 3 NVIC_Configuration * HHEER K
* A : W NIC &% * B[l + R
* HABH X
e R PR PP R e ———
void NVIC_Conf iguration(void)

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

/% #ifdef... #else... ¢ endif GO ME A AL AR 8 HI R FF Sk kol A oh OF 0B RS I 0k + /
# ifdef VECT_TAB_RAM

/xSRI B 242 4 MUt AL 0x20000000 FF i * /

NVIC_SetVectorTable(NVIC VectTab RAM , 0x0);
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#else /x VECT TAB_FLASH x /
/% o R LA AL I 0x80000000 FF 8+ /
NVIC_SetVectorTable(NVIC_VectTab_FLASH , 0x0) ;
#endif
/* EFNICRARSE2 «/
NVIC_PriorityGroupConf ig(NVIC_PriorityGroup_2);
/¥ &ag EXTI 0383l ,2 %55 S0 J6 4K, 0 B iR e « /

NVIC_ NVIC_IRQChannel = EXTIO_: [
NVIC_Ini NVIC_IRQChannel fority =
NVIC_ . NVIC_IRQC i

NVIC_InitStructure. NVIC_IRQChannelCmd = ENABI
NVIC_Init(&NVIC_InitStructure);

/> AR EXTI 1iRH .1 J5e SRR .0 RIS RER «/
NVIC_InitStructure.NVIC IRQChannel = EXTI1_IRQChannel;
NVIC_ NVIC_IRQChannelP: tionPri =1
NVIC_Ii e. NVIC_IRQC} i =0;
NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC_InitStructure);

/o {ERE EXTI 2 W0 R iR R0 B L tE R »/
NVIC_InitStructure. NVIC_IRQChannel = EXTI2 IRmhannel,
NVIC InitSt NVIC_IRQCH iority=0;
NVIC_ NVIC_IRQC! iority = 0;
NVIC_InitStructure. NVIC_IRQChannelCmd = ENABLE;
NVIC_Init(&NVIC_InitStructure);

}
L T T T
* BEE : EXTI_Configuration * SR s &
* RETHR : B EXTI B * EEE i
* MABH . X
R N L
void EXTI_Conf iguration(void)
{

/% SESLEXTI ) EG LG5 494k EXTI_InitStructure x /

EXTI_InitTypeDef EXTI_InitStructure;

/o BCEAMEENT 0.1.2 M A FRE A AR Al % /

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 * HMGER &
* HBA . WE USART * EEE . K
* WMABY : X
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I T TNy

void USART_Configuration(void)

{

/ % A#BSH LR Y USART Configuration ¥ A#, MM R ABFHA AL «/ )

/KRR R KKK XK KK KKK KX K K KR K KR K KKK KKK KK KKK KKK KKK KR KN AKX KRR NRH

*

x

A + fputc * HWHSER K
REHA : #§ printf RP(F (P USATRL  x REI(E &

* BMABH Kk

KX KKK KRR KRR K XK KK K KR X KK K X KK X KK X XK XX XK KKK KKk K

int fputc(int ch, FILE » f)

{

/o« AR fputc MBI WK R ABRFHR A +/ )

KRR KK XK XK X XK R KKK K KRR KKK KKK K KKK K KKK KKK KKK KKK K XK

x X% : stm32f10x_it.c

* HH : Losingamong

* AW + 14/09/2010

* i + TR % BT

R N L T
[ XM e */

# include "stm32£10x_it. b

# include "stdio. h"
R R L L L L T T

£g.€4 + EXTIO_IRQHandler * WASHK K
R IR = SRR AT O o INT R 5 o * R : &

* WABM X
R e I T,

void FXTI0_IRQHandler(void)

b

printf("\r\nEXTI IRQHandler enter.\r\n");
/e RBESDIREE L« /
EXTI_GenerateSWInterrupt(EXTI_Linel) ;
printf("\r\nEXTI IRQHandler return.\r\n");
EXTI_ClearFlag(EXTI_Line0) ;

SRR R KRR KKK X KKK XK X KX KRR KX R XK R KKK R KRR KRR KK KK X KKK A KKK XK KKK

x

1.2 + EXTI1_IRQHandler * WABK &
o R A + SRR AT 1 o O R %5 o * IR [E K

* MABK s B
B R R oy

void EXTI1_IRQHandler(void)

{

printf("\r\nEXTI1 IRQHandler enter.\r\n");
/% RRESMEERT 2« /
EXTI_GenerateSWInterrupt(EXTI Line2);
Printf("\r\nEXTI1 IRQHandler return.\r\n");
EXTI_ClearFlag(EXTI_Linel);
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K KRR XXX XX KK KKK XX XK KX K KKK XK XK X KKK KRR KKK XK X K KKK
* EEH : EXTI2_IRQHandler * WABH : &

* ERMHER + SR 2 o 7R 5 R * BEE =

* WABH : &

B T
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 {FERAZINERY

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

TH % ft 5 TH#% ®* 2
RS GPIO_EXTILineConfig GPIO_PinSource: # ¥ # & 4 # o W
void GPIO_EXTILincConfig(u8 GPIO || $AS¥ 2 3IM. %S ¥R GPIO _ Pin
AT _PortSource. u8 GPIO_PinSource) Sourcex(x o B g 0~15)
sk e GPIO 51 B HIAE 5 LS x 1
B FI *
[wxsg | GPOPorSouce. BRIEA RAH | KARE | % ]
WH GPIO M1 wAES | K

2 ¥(##34 - GPIO_PortSource, JH LA #E ¢ I/ SM 35 h i 49 GPIO 310, % 5.5.3,
#5.5.3 $¥ GPIO_PortSource £ %

GPIO_PortSource £ ¥ ok T GPI0_PortSource £ ¥ o
GPIO_PortSourceGPIOA #4 GPIOA || GPIO_PortSourceGPIOD ik 10D
GPIO_PortSourceGPIOB ## GPIOB || GPIO_PortSourceGPIOE ## GPIOE
GPIO_PortSourceGPIOC #H GPIOC )

i

/% BUE PB.OB IS ABMAN S «/
GPIO_EXT1LineConfig(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

® %

‘[ NVIC ProriyGroup. (LB A AL KE |
[ void NVIC PriocityGroupConfie (a2 || BB | &
FEIE i ProrityGroup) wam | £ -
WAL RN | KRR | AR RRE
PEEE | | mmnmn | %

B R :NVIC_PriorityGroup, ¥ B 4P A K, W& 5. 5.5,
#5.5.5 £ NVIC_ PriorityGroup & %

NVIC_PriorityGroup £ % #OR
NVIC_PriorityGroup_0 Sedith g 0 f WA RS 4 B
NVIC_PriorityGroup_1 Sedith g | O WA AL 3

—
NVIC_PriorityGroup_2 S LS 2 i, 5t RS 2 £ )
NVIC_PriorityGroup_3 Sedli SRS 3 4 MR 1
NVIC_PriorityGroup_4 Sodi R 4 i, RS 0 1

#il:
NVIC PriorityGroupConfig(NVIC_PriorityGroup_1); / * {#JHIE/ES 411 » /
(3) B¥ NVIC_nit( 0% 5.5.6)

#£S5.5.6 & NVIC Init 88

W ® 5
L3¢ NVIC_Init
FHRE | void NVIC_Init(NVIC_InitTypeDef » NVIC_ InitStruct)
DIENE | B NVIC InirSteuct 4 7 69 B B LA NVIC H A
WABH | NVIC InitStruct: K 146K NVIC_lnit TypeDel 916114 10 GPIO MR A 76

s | £
wme (x

[ CRE

wanEn | % B -

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

u8 NVIC_IRQChannel;
uB NVIC_IRQChannelPreemptionPriority;
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u8 NVIC_IRQChannelSubPriority;
FunctionalState NVIC_IRQChannelCad;
} NVIC_InitTypeDef;

@ NVIC_IRQChannel,, {8 fE 3% # 5k A4 2 ) TRQ &M, WK 5.5.7,
#5.5.7 $¥ NVIC_IRQChannel 7 X

NVIC_IRQChannel R NVIC_IRQChanncl Ot B
WWDG_IRQChannel PR L] CAN_SCE_IRQChannel CAN SCE
PVD_IRQChannel PVD @3t EXTI %8 || EXTIS_5_IRQChannel S TR 5~9 il
TAMPER_IRQChannel Af TIM1_BRK_IRQChannel TIM] 5§ 4
RTC_IRQChanncl ~ [rRrcemwm TIMI_UP_IRQChannel TIMI BRI
Flashlt{_IRQChannel Flash £ J 4 i TIMI_TRG_COM_IRQChannel | TIM] fih % #0138 s F 7

RCC 218 TIMI_CC_IRQChannel TIM W |
EXTI0_IRQChannel SR IR O b i TIM2_IRQChannel TIM2 2 th B
EXTI1_IRQChannel SHESHIRER 1 Pl TIM3_IRQChannel TIM3 4 & o Wi
EXTI2_IRQChannel ShR e 2 TIMA_IRQChannel | TIM4 2/3 8
EXTI3_IRQChannel SHER AL 3 i 12C1_EV_IRQChannel 12C1 35 4
EXTI_IRQChanndl | S5 4 ER_IRQChannel 12C1 BRI
DMAChannell_IRQChannel DMA liiti 1 i 12C2_EV_IRQChannel 12C2 64 ot i
DMAChannel2_IRQChanncl DMA il 2 12c2 ER IRQChannel W
DMAChannel3_IRQChannel DMA i@iff 3 i SPI1_IRQChannel SPII 4 i
GMAChannzMJRQChanncl DMA i 4 o7 SPIZ_IRQChannel ‘ SPIZ £ f&j b B
DMAChannels_IRQChanncl DMA &3 5 USART1_IRQChannel |UsARTI 2 it
mAchnnndGJRQChnnnc' [oma s s v USART2_IRQChanncl [usarTz 2 At
DMAChanncl?_IRQChannel DMA @3t 7 3 USART3_IRQChannel ’USARTS Eakild
ADC_IRQChannel ADC £ /3 1 EXTI15_10_IRQChannel ShERPBTLL 10~15 Pty
USB HP_ CANTX_IRQChannel | o0 % 56 854 CAN RTCAlarm_IRQChannel RTC i) EXTI

R e
USB_LP_CAN_RX0_IRQChannel | - TAABRE CAN 0 USBWakeUp_IRQChannel USB 8 i1 EXTI £ 0

BRI B
CAN_RX1_IRQChannel Jeant murw 4“

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

@ NVIC_IRQChannelSubPriority, # & B i NVIC_IRQChannel # # % i £ 44% , 3 it
B E R #%F NVIC_PriorityGroup, L% 5.5. 8,

@ NVIC_IRQChannelCmd, # 5 % 1% 5t NVIC_IRQChannel t 5 ¥ # TRQ 58 i# B i it
ERKAE, XA SHORMA N ENABLE it DISABLE,
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%5.5.8 FHREKGELE

NVIC.PrioityGroup NVIC_IRQChannel | NVIC_IRQChannel o
B 5% & RS MRS
NVIC_PriorityGroup_0 I 0 0~15 So ki RGO 6L, & RSB 4 1
}LVI(‘ PriorityGroup_1 | 0~7 Sadi R 1 B P RS 3 A |
NVIC_PriorityGroup_2 0~3 St 2 RS RAR 21

ityGroup_3 ~ 0~1 For AR 3 ALK SR 1 B |

Tvl(,_Pnonryﬁ‘ONM L 3 o RS 4 b U SR O

T R NVIC_PriorityGroup_0, 1 £ 3 NVIC_IRQChannelPreemptionPriority Xf i i iff & i B K = 4
B3 NVIC_PriorityGroup_4. 1 83 NVIC_IRQC riority St oWl i ) Bk I L

LB

NVIC_InitTypeDef NVIC_InitStructure;
NVIC_PriorityGroupConfig(NVIC_PriorityGroup_1); /» MR EGSSH 1 * /
/w JFR TIM3 SR BT IR S RS 0 I AR JE S 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_Iit(NF 5.5.9)
#5.5.9 &% EXTI_Init {28

BH % 5
R EXTI_Init
RBURTE void EXTL Init(EXTI_InitTypeDef + EXTI_InitStruct) B

LS [ ## EXTI InitStruct *ﬁzms&mmmm EXTI %778

| mAsm EXTI InitStruct i 1 %44 EXTI {nitTypeDef BO38F, BETHEEXTIMREHL
kS x

B %
L CaE
wWNEE | %

SHHiR : 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 # {# it s % & B A Sh 78 1 T2 3, 2 5. 5. 10,
#5.5.10 $% EXTI_Line X

EXTI Line % o EXTI_Line 3 o
EXTI_Line0 SHB L 10 -
EXTI_Linel SHERITER 11

3 ShEB SRR 2 EXTI Lincl2 SRR 12
L EE] EXTI Linel3 SR 13
EXTI_Linet Sl s 4 EXTI_Linel4 SN 14
EXTI_Lines SRS S EXTI_Lincl5 ShBB LR 15
EXTI_Line6 SR B 6 EXTI Linel SRR 16
EXTI_Line? SRR WL 7 EXTI_Linel7 SR 17
EXTLL SRR 8 EXTI Linel8 ShER WL 18
EXTI_Lined SRR TR 9
@ EXTI_Mode, 8 & # i AL B 9B, W 5.5. 11,
®5.5.11  $¥ EXTI Mode & X
EXTI_Mode 58 LS
EXTI_Mode_Event W EXTI 4R 00 I 4 3 R
EXTI_Mode_Interrupt BB EXTL 4 B8P W R
® EXTI_Trigger, 88 6 fEL% B WOl 53023, L% 5. 5. 12,
R 5.5.12  $¥ EXTI Trigger X
EXTI_ Trigger 28 o
EXTI_Trigger_Falling B AL R WY b R
EXTI_Trigger_Rising UL AR B T R 7R
EXTI_Trigger_Rising_Falling B A SR B L TR R O W TR

@ EXTI_LineCmd, 52 S h & B 09BN . & AT LABEI% % ENABLE 5 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

HHA ] WE# ® 5 |
AH EXTI GenerateSWlnterrupt BHEH %
RS |_GenerateSWinterrupt(u32 EXTI Line) B FE %
s | ] KeAE | %
WASW | EXTI Line =/ tftiey EXTI B wANEN | %
.

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 5 Emu iR .

@ W EEITIF AFIO w4,

© R4 EXTIL A1 EXTI2 4 7 il K 09 97 2 B2 AT 57 X1 60 31 B350 8 1A B o b
fuh 52 77 2 69 1 B AT AR R b

@ FFFF NVIC T RS54 2, 4848 ST ol A SCRY1850, — 3L 7T 1A % 3% 4
MM PIG A AW GRS, WD AR B R L S R B, RE R e
AL G S B SRR RO, T M 2 7 A R T 0 6 1

© #A EXTI F 2 J5 B R 2 AT F SR B - WidR & UL b & — Bl R,

5.5.8 SCIRGESR
BB TR, REFREZEEF FT #5% BIAR
B BRI E BT Crl + F5 47 OIFQHonder orter
PE G0 R T FS 2 MEAT, MO F A 0,7 [EXT! RQHander enter.
B ) PC Y LKA RRUIA 5. 5. 3 R fE . [EXT2 RQHandererer
W 5,53 FET LA L BFE SEEA T EXTIO [PUT2 1RHandicrream.
U B EXTI0 36 SR I8, T 3 A T EXTIL 50, 359 [F0T1 IRQHander retum
kb %A T — YR T, TR EXTIL k& B, i 2 110 Ratonderrtom

AT EXTI2 1M, B8] EXTID U [ % o 8 EXTI2 B5.5.3  NVIC %4 20 n F
HWHRE T . B EXTI2 838 B, Bk £ EXTI & RRAR

o0 e fe & EXTI0 38 16 78 B 58 o Wi 180 25 U5 9 TE 3 (B 0 ELESGEY 25 53 N
Mg,
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5.5.9 N &

A IR R T B RE A A 4 B2 ARM Cortex - M3 B NVIC #4125 A1
STM32 fy5h 58 BT h Al , B 3 T BURBIF R BR T Wi O MER . Hb NVIC i
o WO 6 40 B B A LR R R AR B A5 1 R R T R ER A

5.6 ARBIBNBID

5.6.1 HOEIW

JOE 3

16t B LA RO B R T AL R G eh ST WL 5 2 SR PR B AN R REST 0 T4
3 R PP BT BB RR P B E 32 AT R A5 BT 08T T B A SRR 3T , I TI 6675 e B 1 LA 0 B0 R 4
KRGS IE R TAE RN RERSHRE RAERTHRAJE R, HTFEXN S HLBTR
ABUEATEN R R 05 1 @R T & T TRM A LR F B RS 0B 4454, Ak
“ETIAT. STM32 shifiE T 2 RAENM, AFEH OB TRMM BT, A0 58
BUOEIMARA .

B O [T & # WWDG, & Window Watch DoG BI85, WWDG #9802 —1 6 {15
BEHECRE LRI T

o WE—AAIREE . A BETHRR S,

© ST MBI E RN T 0x40, (EF 1T B B AD W 4 8 67 43 Wit

BAREH AN EROR A, SR TRBUE D W= 5 6.
© WREZNT A I3 B AV 0, 258 W B8 % T 0x40 B 7= A B 39 e 8 o oo
CEWD) , it o1 b7 BB 95 A LA B P F T 36 400 3038 LU S 4 WWDG S

WWDG %54 & F 40 5. 6. 1 BiR

5. 6. 1, R T A 45 47 77 38 T B TL6: 0047 W9 2 WWDG X i i 304, 3L & 2
PCLKY 23 534538 2 J5 B7 7= A 11 B0 3R 30 F AT R 8. 3 BB W 0x40, T 23
SR— YRR 1 0 L e O AT L o TR 55 b AT R R A . T M B AR S R T
Ox3F I, B & 7=/k — % WWDG & fir. T WL6:017F M52 WWDG i 3 B, 24 T(6:0]
AFBO TR T WS 0] e A7 1 0B 3647 A6 B 42 , DRE 2210 A — YR 1 T M0 . S B IR
BT T S MR R A AU 2 A FE W6.0)5 0x31 Z s T AR R R4 B I
AL o AR F B 3 EE R 50 o B 2 7L SR S 0 AT OO B, AN B e — R T T R A
SXIER STM32 ) WWDG A 4 .
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BIVRERT#
2 I—\ws|wslw4|w3|wz|w1lwo|

W
L2:4

s [T T TT]
%\-mﬁ|16|1's|r4|1‘3172|“|m|

AIVRHRTS
PCLK1
HOENHH

B5.6.1 WORIH WWDG EHEE
oo E AT AR 5. 6. 1 3 3K — {5 B, Bl WWDG 9 3R 3 Bf 3k  PCLK1. X8k 2
WWDG E% i& 17 ) 26 B % ¥ PCLK1 %k S, WH (TR R % 1 T T4E. Bk
WWDG — 8 F 8 RIF P R .

2. Wit

AATHGHEAT LR, RIE STM32 MBS OFTHME MM, Wkks
B 2 TR A0 R o AR 55 AT IR R AE L I OB — A Sh AR P BT EXTIO, O
VT LT VR T4 L R T B O 4 B S i RSB . 2 EXTIO ol 2 BT 4 1 MRS 4
1R W IBRIAR PR & A R BT DR TR A . WA R E B O LR UT e, R
B 5.6.2 iR,

H562 WORTHXRRAEE




YD vz sy
— T .

3. WM

AT SR B B 5. 5. 4 N —B0, WL 5. 5. 2, % A MR EAMIN RS232 1 -S4 ik .

4. BFRIt

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

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

® f[JF WWDG B %, %% WWDG JR T APBl M %% (B KHE 36 MH2) .

® FLE WWDG, BUHSATH N 8,305 AR HHE R RERE A 0x7F),

® Filf GPIO.EXTI.USART %5higt,

® 4 WWDG i L {70t AR i T B T e IR 58 o RS 4, I 43 7 EXTI R T8 w5 58 o

s

1M %4 F WWDG () B2 8 e 158, 5 8 B () 78 B8 2 I ol th Ik IRl RO A it B 2 ) i e R . B
BT LA 48 0 LR AR AT — YO B R

O ERT LR WWDG J& T APB1 MR % %, B % 7% ot 8 /1 F PCLKI, Bk N
36 MHz( LR85 1 A B %55k PCLK1 % % 36 MHz), Bt PCLK1 % 36 MHz,

@ fE PCLK1 $K 3% [T I 2 0, 5 %6 B 2 0d BESE 60 4 096 4335 (PR A STM32
HARSHFM) . B %5 Prescaler=28 43 5 (LR % 3 200, i1 A M 48 B0 A 1740 &9 31 $o 951
R

Sww PCLK/4 096/Prescaler=36 MHz/4 096/8=244 Hz
ST LA B3 AT DB B ) 2
Tew =1/ fwwicen =4 ms

@ LIRS 3 SUA R BH W BA TR OxTF , U0 el A T8 7 260, 24 1140 3+ 2B Oxd0

BRAE R Ox3F N A A T 1M SLAL, WUTT St 178 1100 AR Sl 0 S5 A 2 e 82030 9 e O
Twwoc =4 msX (0x7F— 0x3F) =264 ms

Twwoo B R A YR T BEVH I B2 5 049 7 1) 400 W thy 52 57 e ] 3 B 243 70 8 6 OFR 0 JA0 390 R i
KT 264 ms, & WK K AEF T TRISAL.

TR BSOS B B 5. 6.1,

#5.6.1 WORTAXRTRAEN

s | xmmm | SCARDEY

cortexm3_macro. s
boot AL oo STM32 #0530 SCHF » B84 4 0 K s %852 31 A0 B0
stm32f10x_vector. s
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ZFks5.6.1
xak | wmERm AR
stm32{10x_rec. ¢
0 RCC MK/ 3
stm32f10x_flash. ¢ )
stm32{10x_gpio. ¢ B ® GPIO (%2 ¥

sotion 1t A 7R A8 T 67— 1 36 6 FE 00 STM32 T80
brary b | MR AR

stm3z{10x_usart. ¢ USART & # B 8 1L MR & B R M
stm32f10x_nvic. ¢ B 16 SR B8 NVIC ADoK
stm32010x_exti. ¢ SIS EXTI 9% B 30

stm32(10x_wwdg. ¢ WWDG 89 1 LA R S0 187 i 2
interrupt CAFAL | stm32f10x_it. ¢ STM32 (¥ o W AR 95 B2 A
sre XAEA [ main.e PR

5. EREe

L R R R R T T T

* X4 : main.c

e H : Losinganong

* A : 15/09/2010

* ik : ERF
T,
T T /

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

/o HIE XK T

/x HEXBEE

/e HE SRR

/x AR XER

/% HSE SRR

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 X XXX KRR KRR XK KKK KKK K KKK AKX K XX K X KRR R XK XXX X X
. W .+ main BT

xR : EER¥ * B A X




Esrmaz EEES

x MABK X

P L T Y,

int main(void)

{
RCC_Configuration() ; /e BERGERE +/
GPIO_Configuration(); /% BE GPIOHO x/
NVIC_Configuration(); /[ BB WIC x/
EXTI_Configuration(); /% B EXIT %/
USART_Configuration(); /* i'E USARTL =/

[ RERETRELEORTHEORUHA FONTE FUZEA else B «/
if(RCC_GetFlagStatus(RCC_FLAG_WWDGRST) != RESET)
{
printf("\r\n The STM32 has been reset by WADG \r\n");
RCC_ClearFlag(); /o WHRBIREARE */
}
else
(
WWDG_Conf iguration() ; /x B WWDG x /
printf("\r\n The STM32 hast been reset by WWDG before \r\n");
b
while (1);
i

R KRN KRR KRR KK XX KK KX KK KRR KK KKK KKK KK KRR KKK XX KKK KRR KKK X KKK KKK KN

* RMA : RCC_Configuration * WHER . E
©OREHE . RGN v EEE K
x MABE X

B N T
void RCC_Conf iguration(void)
¢
{/ * AFSHRI Ny RCC_Conf iguration ¥ A MR /HUFS B R A RFIREL A1 % /)
/* §TFF APBL WK L MBI VAT 1R 46 « /
ROC_APB1Per iphClockCad(RCC_ APB1Periph_WWDG, ENABLE) ;
/% AT APB2 {4K L {¥) GPIOA , USARTL R4 » /
RCC_APB2Per iphClockCad(RCC_APB2Per iph_GPIOA | RCC_APB2Periph USARTI, ENABLE) ;
)
KRN KKK KKK KK X KKK X KX KKK XK X KKK KRR KKK XX KRR KK
o ; GPI0_Configuration x WHER %
* RBENE . B4 GPIOMITIRE * SRl L x
* WMABE X

KK KKK KKK KKK KKK KRR KK KKK KX XXX KX KRR KRR X KRR X KR/

void GPIO_Configuration(void)
{

/% SE X GPIO ¥R (LA Htk GPIO InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
/x &R PA.O g | HiI#f A (EXTI Line0) x /
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GPIO_InitStructure. GPIO_Pin = GPIO_Pin_0;
GPTO_InitStructure. GPIO_Mode = GPIO_Mode_IPU;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/% 5 X PA.O KM A M O My A E i (EXITO) x /.
‘GPIO_EXTILineConf ig(GPIO_PortSourceGPIOA , GPIO_PinSource0) ;
/% B USARTL i) Tx BO(PR. 9) 0% 2 hfE Mt ThiE « /
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);
/% U USARTL # Rx B (PR, 10) MR AR » /
GPTO_InitStructure. GPIO Pin=GPIO_Pin_10;
GPIO_InitStructure.GPI0_Mode = GPIO_Mode_IN_FLOATING;
GPTO_Init(GPIOA , &GPTO_InitStructure);
e s T ™mn
1.2 EXIT_Configuration * R X
* R : BE EXIT SH * BEE : E
* WABH X
KKK KKK KKK KKK KK X KKK KKK KKK XK KK KKK KKK KR XX KK
void EXTI_Conf iguration(void)
{
/xR SUEXIT ML 2 # 4R EXTI InitStructure « /
EXTI_InitTypeDef EXTI_InitStructure;
/xRS O il (EXIT_Line0) 45 F MEHY I AR A P 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);
/% SE XCPB.O HShER T O A (EXITO) * /
GPIO_EXTILineConfig(GPIO_ ., GPIO ),

}
R
* HMA + WWDG_Configuration * SR s F
« REHE . R WG S « REH L X
» WABH %
e Y
void WNDG_Configurat ion(void)
t
/xR WNDG HUSHSI (3 8, WWDG A 4t 351 = (PCLK1/4 096) /8 = 244 Hz(% 4 ms) x /
WHDG_SetPrescaler(WHDG_Prescaler_8);
/% R WG AT OxTE J£J ) WWDG, B WADG IR 4 4 ms X (Ox7F - 0x3F) = 264 ms » /
WHDG_Enable(0x7E) ;
WHDG_ClearFlag()s  /x IBR WADG FL 106 AR of i} (EWD) B  /
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WWDG_EnableIT(); /% {difiE WWDG 7L J] 0t R o I (EWI) ¢ /
b

R T T T
* R : NVIC_Conf iguration » HIHER : E

¢33 B NVIC B8 * B[ : E

* WABY s K

KRR KKK KRR XX K XK XXX K X X KR K KKK XK E K KKK K KKK KX KK X xR K KRR X kN K

void NVIC_Conf iguration(void)

i
/% SE S NVIC IR 445 By f NVIC_ InitStructure x /
NVIC_InitTypeDef NVIC_InitStructure;
Jx BERRERIH 2 «/
NVIC Priori £ig(NVIC_Priori 25
/% AERESMER T O I (EXITO) , 0 4456 i PR A4, 0 Bk S tEsE » /
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) TP L 1 GRS RS X /
NVIC_InitStructure. NVIC_IRQChannel = WWDG_IRQChannel;
NVIC. NVIC_IRQChannel jority=1;
NVIC_ e. NVIC_IRQCH rity=0;
NVIC Init(SNVIC_InitStructure);

b

KRR KRR X KKK XK KR KRR KX XK KKK K KRR KK X KK K X KRR KKK XXX X KR
* WML : USART_Configuration * HhaR : K

* R R + B & USARTL * R EE s K

* WASH : A
e it
void USART_Conf igurat ion(void)

¢ /% AWSHUE Y USART Configuration ¥ AI#E, WM % A BFHM A2 /)

/KRR KK KK KR KX KK KKK KK KKK KKK XK X KX KX X K KX K K X
* HBH : fpute * MHER R

* R « #f printf pRE (P USATRL  « B R : E

* MASH : K
&w’k*“ul“kk***linl»x&*iII»&&}&&I*&D»&**!Kni*f**ll&&ﬁ*x**&&”k!ﬂ/
int fputc(int ch, FILE « f)

G /% AESHUFN foute BMARE, IR A BIFIHRAS </ )

R R KK KR X KR XX KKK KRR KK X KRR K KKK X KKK R KR XK KK XX KK X XXX XKk

* X4 : stm32£10x_it.c * A HB : 14/09/2010

* fEH : Losingamong * dfiE + TR 95 R
R
S

# include "stm32£10x_it.h'
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# include "stdio. h"
KX KK KK KRR XX XK K KK K KRR KKK KX XK K KK KRR KKK KX K KKK R KRR XK XX KX KKK R

'-1.24 + WNDG_IRQHandler * WABE : K
* RMOA + AT 0905 AR o AR 55 0K * EE =
* MALK  E
L L T T e
void WWDG_IRQHandler(void)
{
WWDG_SetCounter(0x7F) ; /% TER WADG I HER + /
WWDG_ClearFlag() ; /% WBR WADG I 3] AR e BT (EWD AR 5 » /
printf("\r\n The Windows Watch DoG has been flash \r\n");
b
KRR KKK KK KRR X KKK KRR KRR KK XK XX KRR KR KK KRR KK KRR KRR KKK KKK X KKK
* WML + EXTTO_IRQHandler « WABN . %
* ER KR  SRERT O TR ST ORB « R[EfE : K
* WASY : X
KRR KKK R KR KKK KX KK KK XK KKK KKK XX KRR KRR KRR KX KR KX KRk K8/
void EXTIO IRQHandler(void)
{
while(1);
}

6. EFATINERY—B
(1) B¥ RCC_APBIPeriphClockCmd( % 5. 6. 2)
#5.6.2 & RCC_APBI1PeriphClockCmd it B}

WA 3]
E1-€4 RCC_APBIPeriphClockCmd
o B void RCC:APBIPﬂﬂphcluck()md(uﬂz RCC_APBIPeriph, FunctionalState NewState)
A | WIERKKIE APB AR
WABHI RCC_APBI1Periph: APB1 #hi2 it
BASHZ | NewStwtc A BUHRE, X+ SUALR ENABLE XK DISABLE |
sHsH | %
T %
EYCalE:
wumRy | %

SYCiR : RCC_APB1Periph. {tak APBI 4MS A 6, AT LA 5. 6.3 th iy — P& &4
BAEH UL & 1A B Bl .




}3\ ™32 ¥ ER

£5.6.3  $% RCC_AHBIPeriph X
RCC_AHBIPeriph £¥ LR RCC_AHBIPeriph % I
RCC_APB1Periph_TIMZ TIMZ 14 RCC_APBIPeriph 12C1 | 12C1 ni##
| RCC_APBIPeriph_TIM3 TIM3 i 4 RCC_APBIPeriph_12C2 12C2 B #h
RCC_APB1Periph_TIM4 TIMS i b RCC_APBIPeriph_USB USB R §F
RCC_APBIPeriph WWDG WWDG i RCC_APBIPeriph CAN CAN B §b
RCC_APBIPeriph_SP12 SPI2 W} g RCC_APBIPeriph BKP BKP i # ]
[ rece APBI Periph_USART2 USART?2 i 8 RCC_APBIPeriph_PWR PWR
RCC_APBIPeriph_USART3 | USARTS hif 4 RCC_APBIPeriph ALL 4 8% APBI 4h &

#il:

/» JFJi BKR Fl PWR SMR IS HD * /
RCC_APBI Per iphClockCnd( RCC_APBIPer iph_BKP | RCC_APBIPeriph_PWR, ENABLE) ;

(2) B WWDG_SetPrescaler( R 3 5. 6. 4)

#5.6.4 H WWDG_SetPrescaler 3B
MA% N LT [
RS WWDG_SetPrescaler WiSK *x
R void WWDG_SetPrescaler(u32 WWDG_Prescaler) & [ x
T8 RE WWDG B 590 KUK x
BASH WWDG_Prescaler 5 WWDG 5 LU ES
YL : WWDG_Prescale, %S H## WWDG BIAMAMH, W% 5.6.5.
®5.6.5 B WWDG_Prescaler E X
WWDG_Prescaler B | Wk WWDG Prescales 28 | I
WWDG_Prescaler_1 ‘ WWDG B % | | WWDG_Prescaler 4 J WWDG BiAHRff % 4
WWDG Prescaler 2| WWDG SUSHB{ 2 | WWDG_Prescaler 8 [ wwoG mamuy 8

.
WWDG_SetPrescaler (WWDG_Prescaler 8); /x ¥ WNDG M4 4fiftih 8 » /
(3) B WWDG_Enable(R% 5.6.6)

#5.6.6 & WWDG_Enable i% B
WHE | oy _ [ mas )
1723 WWDG_Enable WS x
oRBRE void WWDG_Enable(u8 Counter) B FE *
DEBE | M WWDG AR mmklt | £ |
WASH Counter: #§ & # (111t M. %S BORMELH N 0x40~0x7F BEMEK | E
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Bl
WWDG_Enable(Ox7E); /  {fifi§ WWDG I ¥ B HH A 0x7F » /
(4) B WWDG_ClearFlag( L% 5.6.7)
#5.6.7 &M WWDG_ClearFlag B

WH % R 5 WHA R 5
ET ¢ ‘WWDG_ClearFlag LEES S x
R void WWDG_ClearFlag(void) BRI 3
ThheHE W WWDG 730 B o 4 a3l x
WABY * BV %
B

WHDG_ClearFlag();/ » ¥k WWDG L JIMe R s AR B AL « /

(5) B¥ WWDG_EnableIT( L% 5. 6. 8)
#£5.6.8 &K WWDG_EnablelT 158

TH% 8 WH% ® 8
3:€3 WWDG_Enablel T eSS *x
YR void WWDG_Enablel T(void) B x
A 1 WWDG 5 10 8 o i (EWD) SethFA x
WABM * LT S
.

WWDG_EnableITC);/ + (% fE WWDG LY/ b iy « /
(6) R WWDG_SetCounter( 1% 5. 6. 9)
#5.6.9 &¥ WWDG_SetCounter i B

ETL3 ®_B IETE r8
(T WWDG_SetCounter EXETs E3
Ed:-9:39 void WWDG_SetCounter(u8 Counter) B E x
Bl BE WWDG H SREH %
WABK Counter 3 2R (1M MOEH . %5 BORMULH N 0x40~0xTF BAEEN | &

il
WWDG_SetCounter(0x70); / » BLE A ITHIIH MW 0x70 * /
7. ABWER

O ® OB TR L EAAE, BT M R T N T oxd0, 2B D&
F il A7 BB 0 T6 (RN 0, LT A/NTF 0x40 BRI H ST |- R 4 — KA.




ESTMJZ E¥ER

@ BT LR ITME AR Y F— KRR E AR WWDG &4 377 28 dR S B 2R
W BRI S B SR T L AR AR T R

@ EEE OB M HZEHET — KBB4 £ Z R AT LABAE A .

@ BAFRT B4 STM32 A BNRET DR ITRHPARRET, XK FBRX 4.
A5 TP 81 DB U1 01 B0 F 04T 72 U5 R ER U A B 2 B W R —

© MREFFEELHR KB HFERS B2 ORI RE DRSS, B¥E
B 15 B K A R 00T (RO R T A 0 o BT R SR

© AWRFBRI L AE EXTIO 8 Ui IR 55 80 B T FEME 3R89 RATHIR 119 698
WAERR B . (ELESCRRRE A SR A SRR B ZE R 1k 7E T AR 9 MO SRR IR A

8. LWHER
HYIFRE TR BB RBZERT P75 5% A SRS EHRE EEE
#F Cerl+Fs #HTHRB 5, RIG T F5 23217, AT LUE B PC 30 8 1 84 3 ek
#| T “The STM32 hast been reset by WWDG before” b , X & B2 FE7E 5 — K AT /5 o 64
HERBRELHOFITHEAHEE RS A8 /R “ The Windows Watch DoG has been
flash”<##¢, B 81 O 140 3 00 IE 76 W 0 BRI 37 , B 5. 6.3 B
BT #8, AR F B PC S A9 88 0 0B T “The STM32 has been reset by
WWDG”, BB F #8510 0 S R A S M BT U T B EXTIO o U R 4541 5
RS T 0 OB AR YRR R8T T ELRSEGEINIE A, R QIR I, TR A TR TR L B
B ERPATH R REEE TX—$F, BHENES. 6.4 FFR({TH. LRALZLHEA
NHERFRGT R B .
REX

R -
[msmlzmvbmmnbwmmnm
T o W Oers oo
|Th Windows Wach DG has been s

Inuw-m-.wm:»em.nmvu

| The Windows Watch DoG has been fash
\mv«emwmmsmmm
| he Windows Watch DoG has boen fash
The Widows Watch DoG has been lash
| The Windows Watch DoG has been flash

Windows Wikch !
{ e Wdows Wech Do s bk The Wendows Watch DoG s been fash
e Windows Wiach D0G has been s
| The Windoms Watch DoG has boen fash
The Widows Wikch 0o hasboe faeh i
The Windows Witch DoG has been fash
e W Vetch 0o hs been fash 1l
The Vircons Wotch 0o has b fash The Widows Watch Do bas been fash
| e Vidows WitchDu hs beonogn | The Widows Vitch Do hos been fash
e Wi Wetch Do hs b flash The Windows Watch DoG hasbeen fash
[T Windows Watch 0oG has Hidows Witch DG o b
beonfash ‘msmmnmww

e

Wedows Vi Do [ B

M563 WORIHILRK1 H5.64 WORTHXRAR?2




&—————STM32 §ﬂﬂ$5ﬂ_\5)

9. N &

/N9 T ELE STM32 s i 28 A0 T 0 1120 R JR T, o9 25 1A be e oy 20, L 28 3
GRS AR I ORI MM A BT A S AR SR B R . RREEEE AR
Gl O BRI RS .

5.6.2 WMIIEA

1.8 &7

5.6. LN EEE AT STM32 e B8RO T FUB T R 1O B LR (100 . AN B
2855 — HE 1~ 32F 14 (Independent Watch DoG, fij# IWDG) B FF .

B LV D0 322 TR TR A SR 0 0 10 R P A AT M A B A L B S W AT L
IEH TAEMYRTIRR STM32 (9 Eat 6P IE % TAE. BB O 1150 T oE K7 0 ¥ Bl 2 A R
B ARF 6 B PR — A BEXT 2R AR AT MR R TR, ST LR T TR RS RE E R E
#b, %9 STM32 R AR ¥ (M8 TR ST LR — B AR . XHME IWDG i Hik.

Ty b 2 A SR LARE (50 B RRA R . T84 TWDG 2 T8 E & 3h i,
& THABSTER? BN A T L7, TWDG 1548 2006 — A8 11 9 254, BD A% 00 1,
B — A E R . FU BT DB T 2B LA R B, 98 S B A D R A SR B B
FH T APBI B2, TWDG BEA BB R FI LA 4 3 6 1 1 W 48 00 PR I 608 47, U 3 — 2 76
SRR T RSB A T STM32 BRI BZR . A STM32 AR 2% SCRY AT 145 %1, STM32
H) IWDG BA 0T AR

® P4 5T A F B AT IR W 8RR

© SR I ) RC 4R S5 88 4R CIT 264 L I FFHLBERR F T4 .

® F VBTG A HR B E 0x000 B A K fir .

ATEAF B IWDG 4 FZRSE i RC 4R %5 88 42 (I 60 3R 5, JL32 17 R B4k F STM32 Ry it
FRK. IWDG WEE (L5 ANE 5. 6.5 FiR .
18Vt RK

B5.6.5 MIBIHIBLEH




&sn«az S¥EiR

ME5.6.5 XA KA~ EEE R IWDG £ F VDD f X, 4 ] VDD $4 T4 5%
LG, X REBK G BN E STM32 #) ARM Cortex - M3 B 1L TG TAETF 1.8 VB,
A AR A LR (UL P BT o 5 R 9 P A A R AL R AR AL R0, IWDG {5 R fE
IR T, 45 LATAR, STM32 ) IWDG B 7E B 40 SRS IR S5 6B I L el 0 113847 T
WH AR TS STM32 £ —E R E R HEUR  NMRESE It KR 2 RB FH(Es .

2. Wit

A/NHATIO SRR 5. 6. 1/NYRIDY , do A — NS b T 31 IWDG 8 R

PIEAL
RCC/GPIO/NVIC/
SysTick/EXIT

REWDGHH
i M

B5.66 BIRIPNERREBE

3. BHBE

AN AN 5.6, 1 ANSER B, W 5. 5. 2 TR,

4. BRIt

HRTES BT IAR ST RE A e B b AN 5 5. 6. 1 /N RBAR A AL (LR B MR
AR DT

® [l RCC.GPIO,EXTI,USART FEMA.

® FCE IWDG, BUAMAH K 32 448, EARAL K 349,

© IWDG 8o S A BT 107 10 0 52 93 R 1 4 o BT 7 LA BE D Sys Tick &2

F 88 7% 4 250 mis B 18] 60 6 o F1 LA 47 JE) 90 o R e 0 1
® R NVIC, BT EXITO 8359 156 454K %6 4% , B T SysTick BALMSE SRR .
XMF IWDG BB % R L F AT,
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(1) IWDG NI EFEZ

5. 6.6 AT N T IWDG MFE R, X 7B IFN LS 5 RE M, STMS2 1
IWDG ¥4 2 1 38 /5 4R 5 DO i . B 791 46 R B 5 ) 82 42 JFUU A B IE 0 1/ TWDG o]
B BERNWT

© e R IWDG M HUABUE AT R 2 M 401 IWDG K477 2% (Key Register) 5
A 0x5555,

@ ®# IWDG HHHM )7 H R REHEE A OXAAAA,

@ M IWDG K77 ik R @ FfEa hE A 0xCCCC,

HERERE WL IWDG L4 0x5555— T Bt BAL—~0xAAAA—>0xCCCC ) Kl
WS A, AL R F IR 72 0 B8 S AR, 8K IWDG P ZEFREHE
FE A 0x5555 4 REB UK AT HRIE.

(2) IWDG BUHHEITE

15 WWDG 2401, {8 i STM32 #9938 RC #R % 2515 32 kHz(SEBF b STM32 Ay RC
15 5 55 0 9 % 6 KRS E L IR BE B % S 30~ 60 kHz A%, Oy 4 A 40 kHz, 4k 77
R 32 kHz) 1T IWDG 4H{H W 32 4138, BB A % 5513 3] IWDG H R BUR I N -

Pws =1X32/32 kHz=1 ms

TR E IWDG BB 2% 349, B BL AT 41 IWDG (8 th B (6] O CRE M 349 i Wit
BEOMEETE:

Twogour = (349+1) X Py =350 ms

KRR AN B F R IWDG &4 - YR g A B ) ] B L PR A A A /D F 3
— i ] 0 JEL A 47 O 0 B L 7 M A TWDG SR A

TR SO L 5. 6. 10,

%562 MIBIHRRIRERN

peists SRR SCHF VT

cortexm3_macro, s
boot X {4 I— Y V) S T LR A S L

stm32f10x_vector. s

stm32f10x_rec. ¢
B E RCC R 2 R¥
stm32f10x_flash. ¢

stm32f10x_gpio. ¢ B GPIO 6K 2 R 8

library U4 —
P8 TP AT AR 1 - 2 T8 A R STMB2 TR
R ke

stm32f10x_usart. ¢ USART i 90 8 e BB 04 8 AR

stm32£10x _lib. ¢




&STMSZ a¥ER
—— e

&% 5.6.2
XA ScraLR pSiata ]
stm32f10x_nvic. ¢ %u#mmmiﬂgmaﬁvk mn‘eiﬁl& o
stm32{10x_exti. ¢ ShERHHT EXTI 4912 % 3
library SCHR4L
stm32{10x_iwdg. ¢ IWDG #90 #i4t BA R #4F o 350
stm32f10x_systick. ¢ | Systick 5 B 2% 9 B2 & &
interrupt M | stm32f10x_it. ¢ STM32 #7835 B
sre IFA main. ¢ PR

5. BEAES

I T T TTTTTTTheTreTTTTTTTTTTT

* X4 : main.c

. HH Losingamong

* ERAY

* fik

KRN XX KX KX KK XX KK KX KKK X KX KX KK KX KX R KX K
S e “

# include "stm32£10x_lib. h"
# include "stdio. h"
/x H XA ST
/x AEXBEE

/x 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 KKK KX KK KK X KX KK KK XK KX KX KKK KR X KKK %

int main(void)




}

o—— STM32 !Wj;xﬁ@

RCC_Configuration(); /x BEARGHH v/
GPIO_Configuration(); /% BE GPIONE x/
EXTI_Configuration() ; /% iXH® EXIT =/
NVIC Configuration(); /* B NIC »/
USART_Conf iguration() ; /% BE USARTL */

/x RERBRESMSIANBEL RN SEORTFWHA else HEE »/
if (RCC_GetFlagStatus(RCC_FLAG_IWDGRST) != RESET)
{
printf("\r\n The STM32 has been reset by INDG \r\n");
RCC_ClearFlagQ);/ » TR [T EALARL »/
}
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 KX KKK X KR K KKK X KKK XX XX KK XX KKK KKK KKK KKK AK KKK KKK AR KA XK XX R N

(g€ : RCC_Configuration * HHER . X
* RMHER . WERHE WO * B[ : X
* WASH X

KKK KK KRR KKK XK KKK KKK KA KKK KKK KK KRR R A XK KKK KRR R KR XNH XK KKK N R R R

void RCC_Conf iguration(void)

{

}

{/» A FBSHUR S RCC_Configuration M MHAHRES, MR ABFHA AL «/}
/% JFJ3 USARTI F1 GPIOA it » /
RCC_APB2Per iphClockCnd(RCC_APB2Periph USART1 | RCC_APB2Periph GPIOA, ENABLE);

R KKK KRR X KKK XK KRR R XXX KX KKK KK KKK K KX XK K KKK
173 + GPI0_Configuration x BHER X

* REHR < BE A GPIO 3 L MR * R [E : X

* MABH : X

T,

void GPIO_Conf iguration(void)

{

/% % X GPIO ¥4 f % H 4k GPTO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;

/% BE PR.O N LAIH A (EXTT Line0) x /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_0;
GPIO_InitStructure. GPIO_Mode = GPTO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , §GPIO_InitStructure);

/% 5ESCPA.O Ry ShER T O A EH (EXITO) /.




TR stvsz e

GPIO_EXTILineConfig(GPIO | OR , GPIO. )i
/v B USARTL ) Tx BBCER. ) 0 2 HRERBRE I + /
GPIO_InitStructure. GPIO_Pin=GPIO_Pin 9;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed_50Miiz;
GPIO_Init(GPIOA , §GPIO_InitStructure);

/% %% USART1 f) Rx B (PA. 100 WIESHAM ~/
GPIO_InitStructure. GPIO_Pin = GPIO Pin_10;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode IN_FLORTING;
GPIO_Init(GPIOA , &GPIO_InitStructure);

b

KRR KRR R R KKK KK X KK KK KR KKK KX KK KKK K KRR KRR XK KKK KKK KK KKK KKK KK KK
* EBA : EXIT_Configuration * HHGER K

* MR : B EXIT B * IR E : X

* WMABH X
T L L L T

void EXTI_Conf iguration(void)

{
/* 5 X EXIT ¥) 4k k45 # 4k EXTI_InitStructure x /
EXTI_InitTypeDef EXTI_InitStructure;
/% 8 4hERH I 0 M (EXIT Line0) 7 T MEHY I A 2 sF I« /
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 KRR XX KKK KK KKK KRR X KKK KKK KRR XK KKK KK KRR R KX KRR KA RNAN
R 1€ : NVIC_Configuration * HMER :E
* R : BB NVIC % * JREH : E

» WABE X

XK KKK KRR KRR KKK KKK KKK KK XXX XXX KKK KKK KRR XK KRR KN X N/

void NVIC_Configuration(void)

{

/% S X NVIC ¥ 4k 45 M fk NVIC_InitStructure x /
NVIC_InitTypeDef NVIC_InitStructure;

/* WRRERSA 2 «/
NVIC_PriorityGroupConfig(NVIC_PriorityGroup 2);

/% BRSPS 0 M (EXITO), 0 BJE 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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/» B3 SysTick MK 1 BAEARAR. 0 RKSHRFEL «/
NVIC iorityConfig( ler_SysTick, 1, 0);

}

R T
* B4 : Systick_Configuration * WGER :
* MR i H Systick ER A, ERBM MY 2500s  x BE{E K
« HABK  E
KRR X E KRR KRR KKK KK KKK KRR X KX K AR RN K KRN KR NN/
void SysTick_Configuration(void)
i
/% f¥ HCLK/8 % Systick BERI x /
SysTick_CLKSourceConf ig(SysTick_CLKSource_HCLK_Div8);
/x EH% 72/8 Mz, BLE B 9 000 x 250 A LUH$) 250 ns ﬂnrm */
SysTick_SetReload(9000 * 250);
SysTick_CounterCmd(SysTick_Counter_Enable) ; /* JA3h Systick H¥ =/

SysTick_ITConf ig(ENABLE) ; /% W SysTick il =/
}
N I
* WA : IWDG_Configuration * BHER K
* AR « BB TWDG, B 64 B i J 350 ns « A K

* WABY X%
L

void IWDG_Conf iguration(void)

/= (EGEXE A 4£ 4% INDG_PR A1 IWDG_RLR () 534k » /
IWDG_WriteAccessCnd(IWDG_WriteAccess_Enable);

* B INDG B Y LST £ 32 43451, M TWDG 3+ 28R 4 = 32 kHz(LSI)/32= 1 kiz x /
IHDG_SetPrescaler(INDG_Prescaler 32);

IWDG_SetReload(349); /x BB 190G KA K 349 x/
IWDG_ReloadCounter() ; /x B WG M «/
IWDG_Enable() ; /% JAB) IWDG % /

i

F e o
x BWE + USART_Configuration * BHER . X

* AR « B USARTL * R : E

« WASYM %

B e
void USART_Configuration(void)

§ /x AESEB N USART Configuration MMM T, AR ARFWH A2 =/ )
/n*&un:nu«&**un*rn*u»«»«v:»xny*cr»«-«anx«:s**k»x*k,&««xkr**nn*a*u&a&n
. &k + fpute  BHER K

* REER « ¥ printf MW E M B USATRL  » SE[AME : &

* WMASH >4

FR KR KK X KKK KRR KKK KKK KKK AKX K KX KKK XK R R X )




D vz sy

int fputc(int ch, FILE » £)
{0 /% RESUFN foutc MBARE, KR ABIFHAL LS «/ )}

/R KR KRR KKK K KKK KKK KX KK KX KK KKK KX KR KKK KRR KK KKK KRR NN K AN N KRN K

* XHE : stn32f10x_it.c
- fE : Losingamong

x EH 4/09/2010

* fHR TR SR

B T,
J% KM e )

# include "stn32f10x_it. h"
# include "stdio. h"
R KKK R KKK KKK KRR KK XK XX KRR K KX X X KR K KKK KKK H KK X KK X
* REH : SysTickHandler * WMASH  E
* EMHEE . Systick SERT 8RR IR S B * B : X
* WABH R
B R T T~
void SysTickHandler(void)
t
TWDG_ReloadCounter();/ » T#K IWDG i3k 2% » /
Printf("\r\n The IWDG has been flashed \r\n");
)
R R I T T r—
« RMH : EXTIO_IRQHandler * BASM K
* HRBHR + SMER AT O o I AR %5 6 * IR [l i &
x WMABH K
R
void EXTI0_IRQHandler (void)
{
while(1);
b

6. EABIMNERY
(1) B IWDG_SetPrescaler( L% 5. 6. 11)
#5.6.11 &% IWDG_SetPrescaler 1B

ETD) * & TH% ® 5
[1°¢3 IWDG_SetPrescaler e
1482 void INDG_SetPrescaler(u8 IWDG_Prescaler) VJ'EE(E x
WA | B IWDG BB A
WABH IWDG_Prescaler: IWDG B S wEmEY | x

SBAHIAR IWDG_Prescaler, % 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 £3 W &
IWDG_Prescaler_4 B IWDG B 4 IWDG_Prescaler 64 | &% IWDG BisH#{H % 64
| IWDG_Prescalor 8 | WM IWDG BUVRUEN S || IWDG_Prescaler 128 | 8 IWDG BUMAMN 128 |
IWDG_Prescaler_16 WE IWDG BRI N 16 IWDG_Prescaler_256 | & % IWDG B4 %i{i % 256
IWDG_Prescaler_32_| M IWDG BArtin 32 | e
.

INDG_SetPrescaler(IWDG_Prescaler 8); / » X% INDG Hi/%i{tik 8 »/
(2) B¥ IWDG_SetReload( X 5. 6. 13)
#5.6.13 &M IWDG_SetReload it B

ms | [ WHE 5
R | IWDG_ SetReload HHSH %
PR void IWDG_SetReload(ul16 Reload) & FHH B

| mfemis | g WG aRam - ERERE | %
MABH IWDG_Reload . IWDG ¥ . %5 ¥t V¥ U #FI % 0~0x0FFF AR x
.

1IWDG_SetReload(OxFFF); / x i # IWDG [y | 4 (i g OxFFF x /
(3) ®M IWDG_ReloadCounter( L 5. 6. 14)
#5.6.14 & ¥ IWDG_ReloadCounter 1§t #i

WE# 5 HH# £ 8
RHH IWDG_ReloadCounter WHB% x
RBURE void IWDG_ReloadCounter(void) EEE x
ShAE# L HIWDG RERFF B TERE IWDG i M8 ks x
WASH | % BEARY | %

1
IWDG_ReloadCounter();/ » 3k IWDG Myt ¥{ti » /
(4) ®¥ IWDG_Enable( L 5. 6. 15)
#5.6.15 & IWDG_Enable i

% % FHE | ® 5
1WDG_Enable LR x
void IWDG_Enable(void) iR (51 i x
SEHE | e IWDG B A1 ES
WASE | X BEARY | %




&s’rmsz B¥EiL

il
IWDG_Enable();/ * JFJ&i IWDG * /
(5) B IWDG_GetFlagStatus( L3R 5. 6. 16)
#5.6.16 &M IWDG_GetFlagStatus it B3

WH & % FHE 5
BUH IWDG_GetFlagStatus Lk *
FlagStatus IWDG _GetFlagStatus (ul6 IWDG_FLAG #) 5 R & (SET & RE-
iE
AR IWDG_FLAG) el SET)
it iR Ko 5 ) IWDG 4R i x
WABH IWDG_FLAG: ) IWDG fbifl || kit £

BHHAR  IWDG_FLAG, o] L 8 8K i IWDG_GetFlagStatus JKH MIPRANL, WK 5.6.17,
. %£5.6.17 $¥ IWDG_FLAG EX

/v BB BB RES EEEHD «/ DO LA BE pragsen
FlagStatus Status; ~ - ———
Status = IHDG_GetFlagStatus(IWDG_FLAG PVU), | [WDG-FLAG.PVU | BRI 7 i &
if(Status = = RESET) IWDG _FLAG RVU | B & H#1THIRE

[
else

¢
(6) B RCC_GetFlagStatus( 1% 5. 6. 18)
#5.6.18 &M RCC_GetFlagStatus st B

HH% = TiH % f 8
(.23 RCC_GetFlagStatus LRSS Ed
FlagStatus RCC _ GetFlagStatus ( u8 RCC_FLAG & (SET -
BRIE RCZ_FLAG) ) ¢ ‘ Erift SET s AR
LR &KL M RCCIREAL FeRIA *
MABH RCC_FLAG, ## K # ) RCC #3i& fir R H R x

SEHAR : RCC_FLAG, {RF AT LA B ¥ RCC_ GetFlagStatus K25 BFR&(L, WK 5. 6. 19,
L

/* ZEH) PLL A B R BRE «/

FlagStatus Status;

Status = RCC_GetFlagStatus(RCC_FLAG_PLLRDY) ;
if(Statu RESET)
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#5.6.19 $ ¥ RCC_FLAG iiH

RCC_FLAG ¥ #o® RCC_FLAG 8% g
°_FLAG_HSIRDY HSI @R RCC_FLAG_PORRST POR/PDR % fi
LAG_HSERDY HSE i g4 RCC_FLAG_SFTRST LA
LAG_PLLRDY PLL g4k RCC_FLAG_IWDGRST IWDG % {1
RCC_FLAG_LSERDY LSI G gt RCC_FLAG_ WWDGRST WWDG % i
RCC_FLAG_LSIRDY LSE dh k% RCC_FLAG_LPWRRST ENEE
RCC_FLAG_PINRST ElL.E £03

(7) B RCC_ClearFlag( 1% 5. 6. 20)
#5.6.20 &# RCC_ClearFlag it B

WH# f 5
3¢9 RCC_ ClearFlag
RBUE void RCC_ClearFlag(void)

RLIES W RCC MR (bRl
RCC_FLAG:#51 Bk 45 RCC & £ #5 & (. AT L3 B 49 & (i b7 & (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 ik »/

7. EBER

@ TWDG i /i /2 STM32 WS RC 157 05 25 6 3R 5B 60 , B3 itk 36 6 B 38 “ 4T 9F TWDG
I X 28R 4

@ STM32 A8k RC 15 % #5413 3 7R 55 78 54 (8 38 25 77 L4 6.2 3 B il g A,
P E 7RI B/ T TR MR, i 1 RC i #8327 T A B 0 AR TAR SR A
VR FEH T (I R H AR B B R R — 2 i,

@ BB T , BE ARM Cortex - M3 IWHHE IR TAE  IWDG 54845 T 4,

@ IWDG H AL )3R % Al F— WS .

© IWDG £~ R I I Z /6 PR Z B0 R AT A B IE . BILiE & RB A IWDG TH
B IRM R TS K.

o ||l
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® EER%CLEHD], M WWDG KRR, IWDG MR &N T RCC HFFEHAT
(i WWDG SRR AL T A S F A .

8. XWER

IR R TR, BB LT F7 9T 5 5%, IR R S HER R R
HF Cul + F5 #4THS S, RFHT F5 £HUE1T. WA S PC %l B 0804 1 Sl
5] T “The STM32 hast been reset by IWDG before” ¢ , X & 8 76 55 — W AT I B SE b
BERESHE IR0 B BUE R B8 “The IWDG has been flashed” 4% , B 37
B 11 B TEAE A W BRI T, B 5. 6.7 B .

WG T e b, 2 R B PC 3 0 8 1 B4 8] T “ The STM32 has been reset by
TWDG™ , B0 4 T 428 I » 7 10 0 J20 390 ok 2 0 90 4 4T T T (BRI EXTTO o i MR 55 9 £ S
G, B FHATRAAE S5 9 SysTick IR RIS R SEMR IR EA, AR ED, BT R AT HITH
K47 R EA AT ORI E) T B0, 0 5. 6. 8 PR,

EHR - -

[The TWDG hasbeen flashed
The IWDG has been flashed

BRI N
[The STM3Zhast been reset by IWDG befors 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 (WDG has beon fashed ‘The IWDG has been flashed
| | The IWDG has been fiashed The IWDG has been flashed
| | The IWDG has been flashed The IWDG has been flashed
e s has been flashed The IWDG has been flashed
|| 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 STM3Z has been reset by IWDG

| | The IWDG has been fiashed L

567 BIBIRXRRAK1 H5.6.8 BUBITARERS?
B AT B A BRI AN B AN B SR R R,
9. N &

AN GG IR ST STM32 8 i 578 10 045 4 1L 57 2% 36 T B R
BEH NI TWDG F1 WWDG 45 HH 25 D52 A1 LU BORAE R L (0SB R B A
VI ERAR UL AN STM32 G 0 38 0003 75 A7 01000 4 L TR A L XUAR B,
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5.7 DMA—it¥UIBRWME L —F

5.7.1 % R

DMA 2 “Direct Memory Access” )85 , % X Tt 28 HHEFFR . XANZAXNF—%
AR TR KT EEE R, PR A4 . L RS H B MR, B ntel
i 8086 - & Lgk#H DMA MR AT . AR AFFE 4 & DMA 1?7

— ST BB B8 (A T AR Wt CPU TR ASMR S A MF . XA 1 — R AE
SRS E AR B - N RERF R E ¥ TR RS N A EN T
AT b TN M Z B B A S S E S CPU kseml. imitk— 3k, CPU fE s 0
R HHARERE B AT M L 4 CPU e A A SME B — MR % 4 B S, Bt C 4
B RXTE D IMER DB SXPE R B #E TS CPUMAMBEHMYEE. t
VFiEE RBER XA R CPU AR T4 7

P 3, BRI R U CPU RS B WA M —F, CPU BREER TR
FTHCHE B2 5, AR T BR 4 R EEAREE T~ YGRS, BE A S M FFT %2
B TAE— S AR ST R A3 Ak CPU I 57 3 3 52 4% B o 067 B 32834647 W6 B, 1L {RAEE
A B LR,

it b, A E G 3 5MR 0 USART 12C,SPI $ % £ USB %538 13 4 11 , 848 40 F
CPU HEAT by BB 2 AT LASEBUM , e d 51 88 4 HLF 6 2% 6 A AL 1/0 Sk S5 8L 12C Bhilt
A EXAFBEIR S T CPU 9 PEIR , 7] A 35 LS A9 1k B8 e 902k 2 A0 6 % 0 00 B {2 M e s
BNOBORMERIT. WX MERE . SN REMBOFE, BREMET CPU ayfi,
SRIT CPU MBER, AT LM A A MREEW T, TREY, “WERE" X — T
A TS K—#4 0 CPU PR MU FEME CPU THMFM I EFEZ —., FREEA —
FHEEMF AR S8 CPU X — BUBE XA B (F B R AW £/ — DMA,

MM E BBOR LR 66 DMA B WA CPU R RITRAREMRHREL. %
M CPU 2 B4 914 B b M7, AR BHE R AP B A BB 54— AN Mtk | B
B2 A, CPU R FEAL BRI - B S0 th A Sl b i I8 77 e 354 ob 1 26 B 0 1 1T i
o F CPU H# M B A TR T HFEF) REHEM%E Bt o i F, xR
B,CPU B —MHEZERHRT —H A" MME. fiEH DMA 5, WAEEEE
RS WA A Mtk B MR BB T B Mk 0 R, 5 AR E,CPU AR E
& UF DMA ft 2 BHRFF 4 16 1% DMA 1£58 4% 3% 2 J5 [t — A 258 51 CPU,, 7 39 18] 60 $C 48
MEA RS RTE CPU ST FH. XA TEER — A WB R R 8 B T CPU R,
AT T BAREGE BR  X R DMA R X .




&STMJZ B¥ER

STM32 24 T 42452 %8 DMA %38 %4 DMA #:§| 288304 12 @B (DMAL H 74
@ili,DMA2 4 5 8D, S8 % AR EERE F— M RE M BB VA
DMA i#3R , &4 — A8 25 R Uh i &4 DMA R {8 . DMA BeftEinT

o FiA 12 b Mn BB i # . DMAL & 7 i@, DMA2 & 5 Ml .

© G/l ABXS I M4 T TAOBE{F DMA #5K, B M A R R AR K . XD

LT i A R B

® 7E[A—/ DMA #{# b, £~ DMA #:R 8 s £ 5645 %
Rl LUH R R B 4 K- BB .. A
1K), th 56 %A % i il DMA SE 53R GER 0 (& T
LRSS DR
B R AR R X O ST A A
Fo R E Bk 0 B A X 5
XA E AT .
S DMA @HEMA 3 MU M55 (DMA ¥ L6,
DMA &4 52 )R DMA &4 85 i . X 3 M B4R
AR E R KR A I — R R IR
] LB SRR FOFERE BRI A0 .
AT 3L RSN TR GRS AFAE B SN Z B 0154 .

Y

® (47 .SRAM. 5h i i SRAM,APB1,APB2 #1 AHB 4t _ﬂm@g*
BT AF Ay ) B IR A AR .
® WL B LTk 65 535,
5.7.2 XHNgit M5.7.1 DMA XRKEM

AT LRR I, BN T 5B STM32 5 28 49 DMA BOERE ik, 37
2 MDA AERY b R HAAN F A CPU TR BB ERR ENREA, g4/ 8
FFRARNE 5. 7.1 FFR.

5.7.3 WBHreEg

2% DMA 5 Flash #8)& F STM32 iy #% 4 , B A & 5 82 ¥ L% B —4> USART @ %
Pl A BoR LR REVAT, A 5. 4.3 /Nl B — B, 40P 5. 4. 2 PR .

5.7.4 EBigit

FERELRBIFRITESANT
® fE RCC F17 84, fTF DMA w5,




o———STM32 BHiRR 5,

® P NVIC, % T DMA &4 5 5 F Wi 0 56 R JE4 .
® Bl SysTick 8, =4 1 s i 18] 6] B ) o3 5R FH A 3HBE
® FE DMA #7F8 A& 24, X R A KL R 55 09 X8 GE LB F R
o THEXMHEXHMWHLES 7.1,
#5.7.1 DAM XL# TEMAEN

pais it SR R
| cortexm3_macro. s
boot X4 STMS32 ffy jif 8 314 e 2 B0 A5 3R 50 51 R B0 Al
stm32f10x_vector. s
stm32f10x_rec. ¢
TiE 8 RCC 89 Jig B2 i 80
stm3210x_flas!
stm32{10x_gpio. ¢ LB GPIO M2 i
32410% 1ib o B HEAT S O R 2R AF (1 — A 3 T 545 P R Bchy STM32 TR h
stm32§10x_lib. ¢
library 41 - R AT B
stm32f10%_usart. ¢ USART & i 5 46 SO 0 R 3
stm32f10x_nvic. ¢ 1] B AR NVIC (R0 e
stm32{10x_dma. ¢ DMA 515 2 947 41 J 77 R B 3
stm32f10x_systick. ¢ SysTick i i 2§ i) i & o 3
interrupt T4 | stm32fl0x it ¢ STM32 o 7 5 7
sre R4 ‘ main. ¢ ik

5.7.5 2EmES

R I T

. XiE4 : main.c

* fEH + Losingamong

* R AM : 14/09/2010

* iRk  ERF

KKK XXX K KKK KRR XK KKK KKK KK KRR K XK NN KRR KRR KKK X X KX %/
/x kst -

# include "stm32£10x_lib. h"
# include "stdio. h"

# include "string. h"

/% FE X KT
/* HEXBEE
#define BufferSize 32
/¢ HESEREE e




&srmz E¥ER

/v BENXEREE  —omooomomoooooommoooooooooooooooo ./
vu16 CurrDataCounter = 0; [+ EXDMACRBALR «/
vu32 Tick = 0; /x HEER «/
uc32 SRC_Const_Buffer BufferSize ] =/ » 5 X AN $UHE , v R Mt 4b WOHE 5 A FLASH o x /
{
0x01020304 0XODOEOF10
0x11121314,0x15161718,0x191A1B1C, 0x1DIE1F20,
0x21222324,0x25262728 0X2D2E2F30,

0x31323334,0x35363738, 0x393A383C, 0x3DIE3F40,,
0x41424344,0x45464748, 0x494A4BAC, 0x4DAEAF50,
0x51525354,0%x55565758 ,0x595A5B5C, 0x5DSESF60,
0x61626364,0x65666768 ,0x696A6B6C, 0X6DEESFT70,
0x71727374,0x75767778,0x797A7B7C, 0xTDTETFBQ
b
u32 DST_Buffer[ BufferSize J; /% {E RAM FFFFRE— K 25 [0 M DMA A 95STE) « /
/x HEXR¥BAH
void RCC_Conf iguration(void);
void RVIC_Conf iguration(void) ;
void GPIO_Configuration(void);
void USART_Conf iguration(void) ;
void DHA_Conf iguration(void) ;
void SysTick_Configuration(void) ;
KKK KKK KRR R X K KKK KRR KKK KKK KRR KX KK KKK KRR KR XX K XX
* HAMAE : main * WHER x
* REIA » ERE * SEEE x
* WAEM &

R T T I I,

int main(void)

{
uB i=0;
uB TickCntCPU = 0;
u8 TickCntD¥A = 0;

RCC_Configuration() ; Ix REREME «/

NVIC_Configuration(); /% BB NIC %/

GPIO_Configuration(); /% B GPIOH » /

USART_Conf iguration() ; /% i USART x /

DMA_Configuration() ; /x DMARIGRAE * /

SysTick_Configuration(); / » SysTick ¥4tk * /

I e JFHRHR CRU S B B —————— ——— )

/o HEERET «/

Tick=0;

for(i=0; i < BufferSize; i+ +)

{  DST_Buffer[i] = SRC_Const_Buffer[i];  }
TickCntCPU=Tick; /% {RZFITOIMHE « /
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e CRU BB SE AL - */

for(i=0; i < BufferSize; i+ +)

{ DST_Buffer[i] }

e — R DR MR BRI ./

Tick = 0; /x WHEREF «/

DMA_Cnd(DMA1_Channel6, ENABLE) ; /o FFJR DMA 6 EIEIEH */
while(CurrDataCounter |=0); /x BEIERTER %/

TickCntDMA = Ticks /% ARATIHE B %/

[% e — DA TR ——/

/% EREER »/

if (strnemp((const char » )SRC_Const_Buffer, (const char ¥ )DST_Buffer, BufferSize) = = 0)
{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);

)
L R LR L T T T T -
* R¥H : RCC_Configuration * HimsER . E
* BEIE . REREEWANE * B s X
» MABY %
B .
void RCC_Configuration(void)
{
{/ % AMSHUFS Ny RCC_Conf iguration i ¥ A HEHFARHS WM A BB B AL/ b
/% JFJ3 DMA,USART? I GPIOA Bf §b » /
RCC_APB2Per iphClockCnd(RCC_APB2Per iph USARTL | RCC_APB2Periph GPTOA, ENABLE)
RCC_RHBPer iphClockCnd(RCC_AHBPeriph DMAL, ENABLE) ;

A T

* BHA : GPIO_Configuration * WHBLER : K
* EREHA < REE GPIO 3 I ThfE * &l I
* MABH s K

B S L T 4
void GPIO_Conf iguration(void)
{

/% JE X GPIO A #h k5 My fk GPIO_InitStructure » /

GPIO_InitTypeDef GPIO_InitStructure;

/% L USARTL A9 Tx [ (PA. 9) K% 2 DhREHE 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);
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/% %8 USARTI () Rx I (PA. 10) iF %A » /
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , &GPTO_InitStructure);

¥

T L T L T T o
* RN : NVIC_Configuration * BHER : &
* R : BB WICBH * R E s E
* BWABH : E
T T
void NVIC_Conf iquration(void)
{

/% FE X NVIC ¥ fE AL % H{k NVIC_ InitStructure x /

NVIC InitTypeDef NVIC InitStructure;

/% #ifdef... #else. .. # endif 4y (01 AT RAR 8 B4R W Ak O Y i o M 1 fit AR B /
# ifdef VECT_TAB RAM

/% TR F A SR it A 0x20000000 FF B4« /

NVIC_SetVectorTable(NVIC_VectTab RAM , 0x0);
#else / » VECT_TAB_FLASH x /

/xR ] B R B ik M 0x80000000 FF R # /

NVIC_SetVectorTable(NVIC_VectTab_FLASH , 0x0);

# endif
/x ERRERFHO «/
NVIC_ Priori ig(NVIC_ p_0):

/% FF )3 DMALG i it e BT, O 998 56 o5 £ S 4 0 SR 5 HESER * /
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
* EEL + DMA_Configuration * WHER  E

* A : R DMA B * EEE : &

* MASE : ®

KKK KKK XXX KKK KR XX KKK KRR R KKK K XK KK KRR R KKK XX K ]

void DMA_Conf iguration(void)
{

/% 3 3 DMA B HR AL 45 HI4A DMA_TnitStructure x /

DMA_InitTypeDef DMA_InitStructure;

/x A5 DMA 6 BB SR BB AN * /

DMA_DeInit(DMAI_Channel6);

/% ShEMBAE: (u32)SRC Const_Buffer, i FF ML : (u32)DST_Buffer; SM i 30 M1 F446 0 5K I 5
* DMRSRAF RN :ButferSize; Shisk Hubl 4 £7 9 3 0 + P3 A7 HU AL 9577 30 0 s 1 BLACIE LI 0 32 s
* WAERBIERER 32 (7 CAN THRAEE R BEMK CRAREM i B DMA 3 M 4K SE 5 5 4
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% DMAGEIHBYBNAEBINFEER: */
DMA_InitStructure. D¥A_PeripheralBaseAddr = (u32)SRC_Const_Buffer;
DMA_InitStructure. DMA_MemoryBaseAddr = (u32)DST_Buffer;
DHA_InitStructure. DA_DIR = DHA_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_Word;
DMA_InitStructure. DMA_Mode = DMA_Mode_Normalj;
DMA_InitStructure. DMA_Priority=DMA_Priority High;
DMA_InitStructure. DVA_M2M = DNA_M2M_Enable;
DMA_Init(DMAL_Channel6, SDMA_InitStructure);
DMA_ITConfig(DMAL_Channel6, DMA_IT_TC, ENABLE); /= JFFJj DMA {64 il eiotf « /
DMA_GetCurrDataCounter (DAL Channel6);  / ith MRIRUBE R ¥ * /

)

KR KRR KR KRR KRR X KR KKK R KR KRR XK KKK K KRR KKK KKK KRR KKK KKK KK KRR
* REL : Systick_Configuration * BHGR i1

* SRR « B Systick @At gE, MARRE % 250 ns * BEE : K

* MABH =4

R R T

void SysTick_Conf iguration(void)

{
SysTick_CLKSaurceConf ig(SysTick_CLKSource HCLK Div8);/ « i##§ HCLK/8 % Systick Mt » /
SysTick_SetReload(9); /x E4I% 72/8 Mz, LB i MK 9 WLIGE] 1 us EEFAIRG =/
SysTick_CounterCnd(SysTick_Counter_Enable) ; /% Ja8h Systick it# =/
SysTick_ITConfig(ENABLE) ; /% {HE SysTick Hlf » /

i

R e

* R¥E : USART_Conf iguration * BHGR . x

* BB W USARTL * REH : &

* MASH K

KKK KK KK KR KX KKK XK KRR XK KX X KX KKK KKK KKK KKK KK XK KRk

void USART_Conf iguration(void)

{/ % AFSHLF S USART_Configuration MMM TS, WM % A BFH A A2 x /)

R L L L T T

* EME « fpute * AR + X

* YA o ¥ printf AT EAIB) USATRL  » E[EIME s K

* WABH &

KR KX KKK KKK XK KX XK KX X KX KRR K KKK KKK K K KX X KX X X

int fputc(int ch, FILE * £)

1/ % RSN fpute AR WM F ABERBAS  «/)

L

* XL : stm32£10x_it.c

* e : Losingamong




E STM32 S¥EiC

x EEMAM - 14/09/2010

* fk - PWTRE EF

P T
I S ./

# include "stm32£10x_it. h"

/% BEXSRER oo ./

extern vul6  CurrDataCounter; /« FADMACMBMEER «/

extern vu32 Tick; /w itetdEdt «/
R T
« EME + SysTickHandler * WABH . X

* AR : Systick EHf EFWIME RHK  + BMEMH : &

* WABY X

R L T

void SysTickHandler(void)

{ Tick+ +; }
/R KRR X R R X KK KX KK XK X KK XK KX KKK KKK KK KK KKK KKK KX KR X KX
* EBHE + DNA1_Channel6_IRQHandler * WABE . E
xR + DMAL 3% 6 5 7P I8 AR 95 o 30 * IR [E i : Xk

* WABY K

R e L LT,

void DMA1_Channel6_IRQHandler (void)

{
Cu = DMA_ ter(DMAL_Channel6); /x PRHUX4A) DMA B(#EHH »/
DMA_ClearITPendingBit(DMAl_IT GL6); /xR DMA 2R R ERIRE »/

}

5.7.6 {EAREINERL
(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 NewSate)
SR AR K AE AHB SM R
WABH 1 RCC_AHBPeriph; AHB p i i
BABY 2 NewState: it &SR 41 69 HRE . 3£ ST LR ENABLE % DISABLE
WihBH *
& (el *x
SRR x
LLES e x
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¥4tk : RCC_AHBPeriph, %/~ AHB #4MZaS $h, W 5.7.3,
#5.7.3 $ ¥ RCC_AHBPeriph & X

RCC_AHBPeriph £ i #
RCC_AHBPeriph DMA DMA B8
RCC_AHBPeriph_SRAM SRAM Bf§f
RCC_AHBPeriph_FLITF FLITF it

#il:
RCC_AHBPeriphClockCnd(RCC_AHBPeriph DMA); / » FFJ DMA R4 » /
(2) B DMA_Init( K 5.7.4)

#5.7.4 & DMA_Init #84

BHE R 8
Ll.83 DMA _Init
(1.3 voidDMA _Init(DMA_Channel_TypeDef » DMA_Channelx,DMA _InitTypeDef * DMA_InitStruct)

MR R DMA_InitStruct 4652 K S AL DMA 6 x Sl

WASY 1 DMA Channelx:x # LU 1.2,-.7 K i%# DMA @i x

WASY 2 | DMA_InitStruct . §f (614 #§ DMA_InitTypeDef @354t 1% T DMA & x t9 R 17 &
Wi sY x

BEE x
SR F x
b S x

S : DMA_InitTypeDef structure, 5 X F 34 “stm32f10x_dma. h”,

typedef struct

{

432 DMA_PeripheralBaseAddr;
132 DMA_MemoryBaseAddr;

u32 DMA_DIR;

32 DMA_BufferSize;

432 DMA_Peripheralinc;

32 DMA_MemoryInc;

u32 DMA_PeripheralDataSize;
u32 DMA_MemoryDataSize;

u32 DMA_Mode;

u32 DMA_Priority;

u32 DMA_M2M;

) DMA_InitTypeDef;

@ DMA_PeripheralBaseAddr, FJ 245 X DMA #p% 3 40 1,
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@ DMA_MemoryBaseAddr, i LA X DMA W77# bk .
@ DMA_DIR, #L5E TSI AE J 3085 5 4 80 B 0 3 B R R R, WK 5.7.5.
%5.7.5 $# DMA_DIR EX

DVADRSH | Wt [ owaorss | w
DMA_DIR PeripheralDST | Sh&#F #%IERM H 038 | DMA DIR PeripheralSRC [ nannpmuennrs |
@ DMA _BufferSize, & X 457 DMA 3 i# #) DMA 77695/ AR5 A5 50 07 150, i 44
T % F 45471 53 DMA_PeripheralDataSize 3% 2% DMA_MemoryDataSize #/{f .
© DMA _Peripherallnc, i 8 5t ity ik /785 838 578, IL#K 5.7.6.
® DMA_Memorylne, FIk & E A A FHFREH ST NKS.7.7,

#5.7.6 $ 8 DMA_Peripherallnc % X %5.7.7 $% DMA_Memorylnc E X
DMA_Peripherallnc £ E DMA_Memorylnc £ E
DMA_Peripherallne_Enable | 4hists it %47 8 DMA_Peripherallne_Enable | P# it 7788 s
DMA _Peripherallne_Disable | Shi o4k % 7 A5 DMA_Peripherallne_Disable | pI7# it #7788 F %

@ DMA _PeripheralDataSize, 85 T M S R, WK 5.7. 8,
® DMA_MemoryDataSize, 8 5E T WHHRERE, 0% 5.7.9,

#5.7.8 $% DMA_PeripheralDataSize X %5.7.8 $% DMA_MemoryDataSize % X

DMA_PeripheralDataSize £ % #Wo® DMA_MemoryDataSize £ % ##
DMA_PeripheralDataSize_Byte RTS8 DMA_MemoryDataSize_Byte AR RE N 8 {1
DMA_PeripheralDataSize_Hal{Word | BT A Y 16 DMA_MemoryDataSize_HalfWord | $E I % 16 {
DMA_PeripheralDataSize_Word BRI R 32 L DMA_MemoryDataSize_Word BRI N 32 {1

@ DMA_Mode, i # CAN ) DMA &, L% 5.7. 10,
@ DMA _Priority, &€ DMA @ i# x B4 %E%, 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 TAREMFRFRA DMA _Priority_VeryHigh | ## B # R %
DMA_Mode_Normal TAeAe ERBAFEMA DMA _Priority_High AHBERER

DMA _Priority_Medium WH R
DMA _Priority_Low AR A%
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@ DMA_M:2M, 2% {fi it DMA il iff §9 3 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 | mummsmnen | DMA M2 Dbl [mA@EAAEAN

#il:

/% WLEE DMAL %/

DMA_InitTypeDef DMA_InitStructure;

DMA_I: DMA_Per =
DMA DMA_ =

DMA_InitStructure. DMA_DIR = DMA_DIR_PeripheralSRC;
DMA_InitStructure. DMA_BufferSize = 256;

DMA_ DMA_Peripherallnc = DA_Peripherallnc_Disable;
DMA_InitStructure. DMA_MemoryInc = DMA_MemoryInc Enable;
DMA_Ini DA} DataSize = DMA_PeripheralDataSize_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( % 5.7. 13)
#£5.7.13 & DMA _ITConfig it

K 5
&% | DMA_ITConfig j

void DMA_ITConfig(DMA_Channel TypeDef » DMA_Channelx, u32 DMA_IT, Functional-
State NewState)

et B ER A S MEHE R 60 x sl
WASH 1 | DMA Channelx:x AL 1,2, .7 S 3t#F DMA iliill
WASH 2 | DMA_IT S5 (ALK % N6 DMA th Wi, 4 3 AERE* | "] LURIBE 5 1 4 DMA Lild 3

WABH 3 | NewState:DMA il x HUF SRS . K45 %T LUK ENABLE % DISABLE

susy | % -
EE Y %

ERESE | X
WA | X

SR - DMA_IT 5% 5% i DMA GEill x @i, W 5.7, 14,

L1987
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%£5.7.14 B¥DOMAITEX

omaITsk| # # [ounarsw] w = “nMAJTsn| N
DMA_IT_TC | (AR B | DMA_IT HT | (633048 { ova_rrTE [ s |

.

/% FFRI DMA S5 5 M 54 ST IR P TRE AR R </
DMA_ITConf ig(DMA_ChannelS, DMA_IT_TC | DMA_IT_HT, ENABLE);

(4) B DMA_GetCurrDataCounte( AL 5.7. 15)
%5.7.15 &% DMA_GetCurrDataCounte % R3

TH% 8
123 DMA_GetCurrDataCounte
El-132 ul6 DMA_GetCurrDataCounter(DMA_Channel_TypeDef * DMA_Channelx)
hEHE 8 E 4 BT DMA S x FIA 61516 W R A
BWASN DMA Channelx;x 8 BU£ 1.2.+.7 ### DMA il
WS N *x
EEIH 45 DMAH x B R R MEHH
SER A x
L EE T x

B

/ x 4REKDMAEH 2 MERARMFERKERE «/
16 CurrDataCount;
= DMA_ ter(DMA_Channel2) ;

(5) R DMA_GetITStatus( 0. 5.7. 16)
$®5.7.16 &M DMA_GetITStatus i 83

RCES f® 5 WH% f 8
363 DMA_GetITStatus LRSS *x
ITStatus DMA _ GetlTStatus (u32 || _ DMA _IT & % R & (SET ® # RE-
e DMA_IT) aef SET)
TheEHE QEHEN 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

DMA IT &% #o® DMA_IT 23 ELIE
DMA_IT_GL1 il 1 &R DMA_IT_HT4 3 4 AL R
DMA_IT_TC1 1R DMA_IT_TE4 SEIH 4 FE MR P h‘
DMA_IT_HTI E PR P DMA_IT_GLS S 5 2R

[ oma_m_TEL SEI L 4 SR O DMA_IT_TC5 A 5 16 45T
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 Wil 2 {0 DMA_IT_GL6 WM 6 2
DMA_IT_TE2 I 2 155 BRI DMA_IT_TC6 I 6 154 52 AL
DMA_IT_GL3 3 20D DMA_IT_HT6 3 6 8
DMAITTCS | Wit 3 fEHZMAN | DMA IT_TEs | W6 Bt
DMA_IT_HT3 N 3 AT P DMA_IT_GL7 Ml 7 2R
DMA_IT_TE3 I 3 16 R P DMA_IT_TC? ‘ Ml 7 5T T

DMA_IT_GL4 S 4 2R DMA_IT_HT7 A 7 A b
DMA_IT_TC4 W A AR TR DMA_IT_TE7 S 7 469 R
Bl

/* R DMASE 7 B M E MR F B 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 % o 0% R 5
3¢5 DMA_Clearl TPendingBit WHIEN x
E1.03 void DMA_ClearI TPendingBit(u32 DMA _IT) & Bl 1=
LA W BR DMA B x 7 Ak B ARG A SRR kT
WABK LDMAJT:ﬁMIﬁM DMA o Ui 1 4b 3 b5 i Eadid x

.
DMA_ClearITPendingBit(DMA_IT_GLS); / » X DMASEH 5 &) P M »/
(7) R DMA_Cmd( R 5. 7. 19)




Bsrmn B¥EL

#5.7.19 &% DMA_Cmd iH

T ®
L€ DMA_Cmd
C3- 039 void DMA_Cmd(DMA_Channel_TypeDef ¥ DMA_Channelx, FunctionalState NewState)
et R e O x o
HASY DMA Channelx:x ] LU 1.2+ .7 & DMA 58 8
WABH 2 NewState: DMA il iff x 9 $R % . X8 ¥ ol LI ENABLE ®R# DISABLE
e %
i T
e
A R B x

i :

DMA_Cnd(DMA_Channel7, ENABLE); / » {#fi; DMA il 7 « /

5.7.7 RSB

O RESEEE,DMA HHKBLE AHB, X R HEMERERENRES —.

@ HWER Y DMA {&/4 6 %5t ik A0 H 7 o ik 98 5 R — Bent, S RS A EF M E
FERE .

@ MK B, TE L IRBRFF Rt It A BB R E T SysTick itk 9 FF 84 . (B B HFF
RN, 2R .

@ STM32 fiH il 88 69 DMA BR T 4 1451 52 1 op Wi ob 5B 4 A6 8 52 10 . RIS
48052 18R TN 24 i 58 I T T A SIS B XU R o £ T O i R K LM AR T

5.7.8 LWHER

HYHREG TR RAFRBZEET F7SITRE BFASREEHRE GEFE)
HF Curl + F5 #7455 SHHRBH T F5 2HE17, 2R#H P PC BB 0 K4B R
WA 5. 7.3 FiRfEE.

4P 5.7.3 BT, 4" Transmit Success!” B BE 3 B 42 S 30 i i i DMA #6457 $04E
WiE R RSB B9 B T IEF I . LK M “The CPU transfer, time consume: 25us!”.
“The DMA transfer, time consume: 7us!”3iX B4 I . i i CPU #4T BB ME A T 25
s YRR 4 F DMA S5T{0MHE T 7 ps (BT, SIS RBRAT 2 AR, W WHEH
DMA #4780 & 40 T4 e B SR 48 FH Ak TR
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!

|| Transmit Success!

The CPU transfer, time consume: 25us!
| The DMA transfer, time consume: 7us!

HEXHBSRRTR | BEHATT e (AR

|
|

|

‘ﬁ‘é

| PR
/ 1 HEXB A =N
“ BEbREE AL 1000

M5.7.3 DMAXRAR

579 N &

AN EIEENH T STM32 BEEH 2589 DMA ¥T g 45 ¥ A A MR, 3R T — M
STM32 ) Flash #7588 2 5 4 7% SRAM 764 3869 DMA $UREML R, 88 TR N LR
FLUEH T STM32 ) DMA BT LA IE A F 7= S 8RR L8R, RILEEAERE
DMA 562 J5 f£— 414 AT B2 A9 7 DMA [ e 5k .

5.8 BKP HFEHBSAREN—BRNNEBEMESHIFERSR

5.8.1 f#f &

(1) BKP FF8

BKP 2517 “Backup (% )" #1455, STM32 S 2 51 8 BB & T 10 4 16 (1 BB
BKP #4788 (d4 /5 S 372 887 —0) M 0 DAAE A 20 95 MOBUIE (K A BB 2 19 STM32
TR & 42 A5 03 47 28 FT LIFRAH 84 T4 8D o 78 3 o 50 U005 0 R 5 A AL 400 9 PR 1 5
T BKP 217 88 0548 7T LUZE £ L IR 0 S0 88 F AR5 L B A0 OO R 2, “ 6 3 17l oy st
TR o JHP AT EAE P BKP % 77 38R RAF— 26 S HUBOHR , b0 1] 0 TAORA S 59, i
Sb BRP % 17 8 3 7 LTI F B2 4 B7 A 42 5 B9 9 400 20 B O SCBBT) A1 STM32 gy RTC s3:2%)
fit. BKP #7845 F -




é STM32 S¥ %2

o A 20 FHWIE HEEF R CRARANF RS ) K 84 FHHENE S FHF
8 CRF M EBR = 5D .

o T TR H B A BRI BA ch T AR R A S A RS .

o RAT XA RTC RRMMBBFFE.

® A 7E GPIOC. 13 BB 4 th RTC R M8 o JRTC 1 Bk whe sk B0 Bk v

© B4 BRI NG, FEX Hab AT IE B2 8 BUG a HURE BOBRAE 5

(2) Tamper #3

Tamper BH“AR”. STM32 #5887 BKP #3930 LA T AR T HH T
RE. S W — A AR KW S| B (BFR Tamper 5189) 9 e F 254k , SR I WF STM32 S ¥ 28 2
BEE TARBE . AT E AR 0BT ERER AT, YARKR
5] BRI AR S B, BKP 3 77 25 80 8098 2 7 BD 280 A 3 B, 36 B i CPU sk — 4~
CNAR A T T AR R A R P T RE AR A o o R 95 AR R
ABR AR BN .

LS BB STMB2 X A2 55 15 B R 0 3 7 J2 80 2000580 5o+ M A (A0 U 5 9 1 g ol 2
467K T8 B TR X AR IS 1B L 60 R F 5 4 5 0 A E B8 0 TPAL Lt AT b
BMGERRTERA . XM LB R RHEEARE NS MR AT EEOARELE, B
WF:

® ¥ TPAL==0,03%/R# Tamper 3 B th B e F 6 IE L0 9 — M ARF M. EA

RAGW ) REIF /3 Z W, Tamper SIWE L HHAT, RRAARRUANEFE 25
Tamper 51 B3 4 K A B (B (21 00 D0 8 7F 18 2 )5 U3 48 77 — S AR B 1 O
TPAL==0 #| Tamper==1),

® & TPAL==1,M%R W Tamper 51§ i Bt ¥ 09 B E R B — P ABIH, EA

G BE FF )3 2 B, Tamper 5IME £ X EHFE, BRARBR AT 25
Tamper 5) I3 K 5 4 Sy B 248, (0N £2 42 30 SO BE TF IR 2 J5 00 A7 4 — A AR SE1F O
TPAL==1 5| Tamper==0),

24 ,STM32 ti# #8560 BKP 74 T Tamper R#INEEZ /5. 7T A7 — R FE L1

F B 2 ot L B LR N R R B R L

5.8.2 SCINRIT

AT~ LB B L BOR BKP % 77 28 (0508 & 0 I 62 LU A 42 3 7 6 40 I S 8
BBIT B 515 BKP H 85 A —RPIBIR, 25 VKT STM32 #0108, Bk b 2 5 4
B4 YRR R A8 LR s G 75 Tamper 31 B L 722k A AR IEIG BB B & 1) 7728
WBIER BTG LMR S, BFRRMW 5. 8.1 FiR,
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M
RCC/GPIO/NVIO|
/BKP/USART
HIEBA

.

IO

Tamper*} iR %
ATV

M5.8.1 BKP SABRMXBAEE
5.8.3 TR

A<V BT A BE A B B IR T [ A ¥ USART e - % S eb B 2 4 A — B FE(E N
3.3 V&G, LA R 7E Tamper 51BI(GPIOC. 13 51 M) k#—ME 4, a0/ 5. 8. 2 iR

33V

}'—{}—{I‘ GND
100 oF 100 F
oNDif———2{ v+ vocHs

1 s

1
o)y
vee ca+ °
J-munr mou-‘J— 3] 10
1kQ) - by
KEY, L Hei- - T o
575 OC.13GPIOA 5““3 s Tt Tlowt *-
33V GPIPA. 1R 28 12 pygy RiimH3 I -
|||—VBAT 1041 T2outf T — 1
R2out R2in}8 — GND
= STM32F10x | P )
GND GND I} V- GND 1I'GND
100 2F

E5.8.2 BKPEABRNXREHRER
5.8.4 EERIt

AW B XU ) BKP 447 281 Tamper 430 BE#R LG8 47 28, 14 M AR P R i O St
B, BHWT




?@\srmz S¥ER

® A& RCC #7884, fTHF PWR .BKP i 4.
@ i GPIO.USART #7484 .
® M # BKP #7728 41, 7 /3 Tamper KW IIAE, ¥ AR5 T ARG WA BEHE.
® B NVIC.fTH Tamper JH{F b,
TR R R LK. 8. 1.
®5.8.1 BKPSA@HRWXRTEAEN

peidEd piit AT

cortexm3_macro. s
boot A STM32 (58 3 04, i & 9 0 R L 5T, 51 B

stm32f10x_vector. s

stm32f10x_ree. ¢
— | B RCCHRE R
$tm32f10x_flash, ¢

stm32{10x_gpio. ¢ B3 GPIO 2 R
‘[ R B FEEAT R PR A A — T B R B STM32 TR
stm32f10x_lib. ¢ .
R A

library 4

h,.zznox,mn.c | USART @ 0090 e MR B
Sm3210x_nvic.c | BRI R NVIC b B
stm32f10x_pwr. ¢ LR H BKP #4735 R 5 00 W 81 R I

stm32(10x_bkp. ¢ BKP 4} %47 28 (9 R B 5 1F IR }
E—
interrupt JCRFAL | stm32f10x it ¢ STM32 #y v 07 Bt 55 B2 I
sre XHHR [ min. ¢ P

5.8.5 EFEAESR

KB KRR KX XK KRR KR KK KRR XK XK XXX KKK KKK KK XK KX XK XK X

* X4 : main.c

* feH : Losingamong

* AN . 15/09/2010

* fiR L R

XK R XK X KKK KR KRR KRR KR KK XK XX KKK KR KR KKK KK KX KK X KR K X K
/w3 -

# include "stm32£10x_lib. h'
# include "stdio. h"
/x HE XX EF
/x AEXBER

[ AR CREE

/% HEXER
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*/

/* HEXERMAH -
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 KK KK XK E KA KKK KRR KX H R KK KKK XX E R KKK KX N R RN R NN NN N XN XA
* REH : main * WHER K

* RBHE + main * RE A K

* WABK R

B L R R L

int main(void)

{

RCC_Configuration() ; /v BBREMMH </
NVIC_Configuration(); /* %ENIC %/
GPIO_Configuration(); /x REGPIOWRN */
USART_Configuration() ; /% PR USARTL «/
BKP_Configuration(); /% BB BRR x/

/% RIEHCE BT 0xASIC  /
i (CheckBackupReg(0xA53C) = = 0x00)
{
printf("\r\nThe datas are as their initial status.\r\n");
printf("\n\r\n\r");
PrintBackupReg();/ * & A A MM BRI B ITTEH »/
}
else
{
printf("\r\nThe datas have been changed. \r\n");
BKP_ClearFlag(); /x ERAREWN G BHERIRERY */
WriteToBackupReg(0xA53C); / » &M HFHFHEHUR ~/
printf("\r\nRecover the datas of DRx to their initial status. \r\n");
PrintBackupReg() ; /v MEHFLBOARE S OTE */
}
while(1);
}
/0‘*&ﬂ0n&K'%l»‘)4’(’¥¥Il*K’.**Ikki*ii!}“h!nﬂ*k)bi&**&%klx*ﬂ{i&xll*ll
* EWA : RCC_Configuration * MR + X
* R : BERGERI 6 * SB[ : X
* BWABK s X
i Y
void RCC_Conf iguration(void)
{




?&s‘rmz B¥ER ;

{/ » & #SHRFG K RCC_Configuration M py M ASHUH, MM T A BIFWB A 1+ /}
/* 3TIF RPBL {44R [ ) PR, BKP B 4 « /
RCC_APB1PeriphClockCnd(RCC_APB1Periph PWR | RCC_APBlPeriph BKP, ENABLE);
/% 4TIF APB2 F4% L () GPIOA,USART Bf4f * /
RCC_APB2PeriphClockCnd(RCC_APBZPeriph USARTL | RCC_APB2Periph GPIOA, ENABLE);
+
N
* MWA : GPIO_Configuration * ISR -
* MR + B4 GPIO % 1Y * REE : Xk
« WABM X
R R R R L -
void GPIO_Configuration(void)
{
/> JEX GPIO HHh L4 Hy H GPIO_InitStructure * /
GPIO_InitTypeDef GPIO_InitStructure;
/% B USARTL ff) Tx B (PR. 9) W3 2 Dy EHE SRS b DI G = /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_9;
GPIO_InitStructure. GPTO_Mode = GPIO_Mode AF_PP;
GPIO_InitStructure. GPTIO_Speed = GRIO_Speed_S50MHz;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/* ¢ USARTL () Rx (PR, 10) HiE S MAR =/
GPIO_InitStructure, GPIO_Pin = GPIO_Pin 10;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
b
F RN
* EHA : NVIC_Configuration * SR  E
* EECR » BE NIC ¥ * R E + &
* WABH B
B L P R P

void NVIC_Configuration(void)

/> X WIC RS«
NVIC_ InitTypeDef NVIC_InitStructure;
I ERRARBLEN x

NVIC_. NVIC_ = TAMPER_ f
NIC_I NVIC_IRQChannel y=0;
NVIC_Ini ure. NVIC_IRQC] iorit;

NVIC_InitStructure.NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC_InitStructure);
}
/R KR KKK KKK KKK KKK KKK KKK XK KKK KKK KX KX KKK KK KKK
* WL + BKR_Configuration ~ BHER %
* EEGEE . E e AWAHFES * R i
* WASBY X%
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B N T

void BKP_Configuration(void)

PWR_BackupAccessCmd(ENABLE) ; /» {ERE RIC AR & HAF 810 » /

BKP_ClearFlag(); /% TEBRARW SRR ER «/

BKP_ i £1g(BKP_ i 1 Low); /» ARG B A EETHYE «/
BKP_ITConfig(ENABLE) ; S STHARFHTE </

BKP_TanmperP inCnd(ENABLE) ; Jx BEREARRWBIE «/

BN : WriteToBackupReg * LR . E

* R WS AR IR & B AT * B[l =

* WAZ¥ . FirstBackupData. ¥ %5 AWM ¥ IE

B T 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_iiriteBackupRegister(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 + OxlE);

BKP_WriteBackupRegister(BKP_DRI0 , BKP~ >DR9 + OxDd);
I
/XK KKK KX KKK X KK XK K KX K KX XK KKK KX KX XK KX X KK X KX K X KR X R
% Hi¥4 . CheckBackupReg
* BRI O A B TR I AR TE
* MABY . FirstBackupData, k3 2 fif 4 2 1748 P 26 X1 Ho b Be i
* WHER X
* IR =0 BIARBEGHFHNTER: 1= 0 NENERNRREHFERED
KX KKK XXX KKK KR KRR KR KX KX KK KX RN NR KR KRR XX A% Rk 7]
u8 CheckBackupReg(ul6 FirstBackupData)
{

if (BKP_ ter(BKP_DRL)
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(BKR_DR8)
if (BKP_ReadBackupRegister(BKP_DR9) |= (BKP - “>DRS

) return 1;

0x54)) return 2;
0x3C)) return 3;
0xA5)) return 4;
0x06)) return 5;
0x78)) return 6;
OXFF)) return 7;
0xB4)) return 8;
0x1E)) return 9;




ESTMSZ E¥EL

i (BKP_ReadBackupRegister (BKE_DR10)
return 0;

(BKP~ >DR9 + 0xD4)) return 10;

)

RN R KRR KRR R KKK KKK KK KKK KKK KKK KKK KN KK KX KK KKK AR KKK RN KR AR

* EWEAH : IsBackupRegReset
* BEHR  RUEBFERATREER
* WABH Xk
* BUER X

* BEME = =0 IARBERFFBARTER, - TRERNENDREBFERES

B T T

u8 IsBackupRegReset(void)

{
if (BKP_ReadBackupRegister(BKP_DR1) 1= 0x0000) return1;
1£(BKP_ReadBackupRegister(BKP_DR2) 0x0000) return 2;
if(BKP_ReadBackupRegister (BKP_DR3) 0x0000) return 3;
if(BKP_ReadBackupRegister (BKP_DR4) 0x0000 return 4;
if (BKP_ReadBackupRegister(BKP DRS) 0x0000) return 5;
if (BKP_ReadBackupRegister (BKP_DR6) 0x0000) return 6;
i£(BKP_ReadBackupRegister (BKP_DR7) 0x0000) return 7;
if(BKP_ReadBackupRegister (BKP_DRB) 0x0000) return 8;
1if(BKP_ReadBackupRegister(BKP_DR9) 1=  0x0000) return9;
if (BKP_ReadBackupRegister(BKP_DR10) != 0x0000) return 10;

return 0;

i
R R T T T I T e ee——————.
* REE : PrintBackupReg * HHER X
* R + ¥R B AR R B AT ED thk » REME i
* WABK A
B LT,
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 +  BKP_ReadBackupRegister(BKP_DR4));
printf("DRS +  BKP_ReadBackupRegister (BKP_DRS));
printf("DR6 . BKP_ReadBackupRegister (BKP_DR6)) ;
printf("DRT +  BKP_ReadBackupRegister(BKP_DR7));
printf("DR8 BKP_ReadBackupRegister(BKP_DR8)) ;
printf("DRS = 0x%04X\t" , BKP ReadBackupRegister(BKP_DR9));
Printf("DR10 = 0x % 04X\t\n" , BKP_ReadBackupRegister(BKP_DR10));

KRR R KRR KK KKK KRR KRR KR KR KKK KK KKK X KKK X X KK XX XXX

* RBWE : USART_Configuration * HiHEaER : X




o———STM32 BB 5,

* W : 8 USART1 * EEE X

* WABM s K

B L T
void USART_Conf iguration(void)

{/ » A4 LB K USART Configuration l¥A#H WM R ABFWH A2 /)

/KRR KX XK KRR KKK KKK KKK KR KKK XK KKK KR KKK KKK KKK KK RN KRR KK KKK N KRR

« WA : fpute * MR : E
* MR « f printf o ¥ & £ F) USATRL * SR 2 &
* WMASH

Ty
int fputc(int ch, FILE x £)
{/ » ARSI N fpute BB, WH R ABFHL A3 « /)

R Y.

. XA : stm32f10x_it.c
P : Losingamong

* ERHH : 14/09/2010

* R : PR SR F

HR KRR KK XK KKK KRR KK XK K XK K KKK X XX K KKK K XK X XK K K KKK KK X Kk
/% KIME oo B U, ./

# include "stn32f10x_it. h"

# include "stdio. h"

/% SESERBY - ./

extern void PrintBackupReg(void) ;
R L L T T T T

. WHE + TAMPER_IRQHandler * WABH . X
* W¥HE . Tomper ARWM TN S MY * B IEE : E
* WASH

R T L L L T T
void TAMPER_IRQHandler(void)
{
printf("\r\n A tanper event is coming!! \r\n");
PrintBackupReg() ;
BKP_ClearITPendingBit() ;
i

5.8.6 ERINERH—K

(1) ¥ PWR_BackupAccessCmd( .3 5. 8. 2)
#5.8.2 &M PWR_BackupAccessCmd it B

ECL| ]
FUH | PWR_BeckupAccessCmd
FHHE | void PWR_BackupAccessCmd(FunctionalState NewState)
WEHE | ERRAKME RTC R4 47 B RED




R s myE

#%5.8.2

R 5

NewState: RTC HIJR # #4788 U 7 ) 3 4R 253X 8 37T LUR ENABLE 52 DISABLE

#:

PWR_BackupAccessCnd(ENABLE) ; / » JFJ Xf RTC 7l BKP A7 39 L O » /

(2) BR¥ BKP_ClearFlag( /1% 5.8.3)
#5.8.3 &% BKP_ClearFlag i% B}

ELT] ® s En )
BT BKP_ClearFlag SHEK "7& R
C1.¢.39 void BKP_ClearFlag(void) B EE
MERE | MEARRMIBENER N | KRR <'i7c
wASH Tl THE

#il:

BKP_ClearFlag();/ » #BRABRKM3IMIH MM HEEITER «/
(3) ¥ BKP_TamperPinLevelConfig( . 5. 8. 4)
% 5.8.4 &M BKP_TamperPinLevelConfig i3 B

THE i~ 5
EHH BKP_TamperPinLevelConfig
R void BKP_TamperPinLevelConfig(ul§ BKP_TamperPinLevel) T
ThfEHE BEABRREMII WA RAET
WABH BKP_TamperPinLevel: AR SIZI B4 oy
LEESS *
& B x
SR x
CLLLL e

B¥citiid : BKP_TamperPinLevel, 1§ 5 A A0 5| B0 4 b F , % 5.8.5,

#5.8.5 $¥ BKP

‘TamperPinLevel & X

[ BKP_TamperPinLevel

%

BKP_TamperPinlevel | EEES
BKP_TamperPinLevel_High | A R:M 3| MB®FA % | BKP TamperPinLevel Low | AR BMTIBEL

FA K
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.
BKP_ 1Con€ ig(BKP_TanperPi 1 High); /+ ARSEGIMRAHETHAR «/

(4) R¥ BKP_ITConfig( L% 5.8.6)
%5.8.6 &% BKP_ITConfig i H3

RIS f 5
1€ BKP_ITConfig
Ed 32 void BKP_ITConfig(FunctionalState NewState)
TRk L2 23 IN- 23 L
2 NewState: AR K B HFRE 21 SHFT LUK ENABLE % DISABLE
e
& B x
v %
L2 EET 3 x

o
BKP_ITConfig(ENABLE) ; / * {#AEA KL i » /
(5) ®¥ BKP_TamperPinCmd( % 5.8.7)
#%5.8.7 &% BKP_TamperPinCmd i B

WAL ® 8
(3.8 BKL;,TampeerCmd
BT void BKP_TamperPinCmd(FunctionalState NewState)
R Mt S e A RGN 3 B ) A R AT B
BWASK NewState: A K8 I 6 5 4R 4,38 1 S 7 LI ENABLE % DISABLE
W EH x
B EH x
S M x
LLLET 4 x

.
BKP_TamperPinCnd(ENABLE) ; / » ffEA {2 R M3 B A @RI BTN fE » /
(6) ¥ BKP_WriteBackupRegister( J1% 5. 8. 8)




Esnvm a¥ER
SIMRZBETER o

#®5.8.8 &M BKP_WriteBackupRegister it B

WHE £ % FH % ® 5
F1°%3 BKP_WriteBackupRegister WAEY 2 Data: #§ 5 A 8 85
void BKP _ WriteBackupRegister (ul6 || #iti S% x
REITE BKP_DR, ul6 Date) BB x
LA 455 0 JE H A AR DT AN R SRl x
WASS BKP_DR. ¥ 5 # 778 R H R x

B YA BKP_DR, # )5 £ BB F /2%, WK 5.8.9.
#5.8.9 $¥ BKP DREX

BKP_DR £ o BKP_DR $# #
BKP_ DR1 | s /A MBHFE 1 BKP_DR6 | &+ /5 &RBHS 6
BKP_DR2 | st /A& BIHAH 2 BKP_DR7 | s R&EBBEFFH 7
BKP_DRS | s /EHBBAHH 3 BKP_DR8 | % /G HMEHFHS 8
BKP_DR4 R BRI 4 BKP_DRY | /5 i BUIB#H 728 9
BKP_DR5 | /G #MIBHIH 5 BKP_DR10 | # /5 & HIE F47 8 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 & BKP_ReadBackupRegister i5t i

ETTIE| #® 8 FH% ® 8
[ [ BKP_RendBackupRegister BHER E
immz‘[ ul6 BKP_ReadBackupRegister(u16 BKP_DR) | & EI{& HEMEEFERTONE
MEME | MR R AR R e *x
MABY | BKP DR EER & HAH WMEEH | %
.

/x EREGFEARLQBE </
ul6 Data;
Data = BKP_ReadBackupRegister(BKP_DR1) ;

5.8.7 FBEmM

@ Ji Al Tamper K03 B 2 4 % B #% Tamper K31 B3 B 00 R EWE B L, E8
BIERAR, 2 STM32 69 IRYIKG , Tamper 830 3786 07948 % 20, 7 L1 Tamper 3| 64
R AN B B AR ) HLUE (T A% AT VBAT)
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@ MR BKP 69 A2 K 8 2h i, W A] A7E Tamper 518 £ # STM32 f RTC i 44
5t 64 S, B P AT LAl RTC B0 3 /7 38 %t RTC bk 47 8ok .

@ SLERFH, W RTE Tamper 51 B L 847 B A0 4E 46T s 1 94 o o1 6, I 4 STM32 R 50 46
ShF i Y AR I AR I B I S R T L e PR A

@ STM32 {1 GPIOC. 13 5| B4E % Tamper 354 A4 311 B 9% 7R 75 B 4T IF Fomd b,
WATER LS| WEREREE—# GPIO #X .

5.8.8 SRR

B R TR REERBZEET F7#THE B SRS EHRE EFE)
#F Curl + F5 #4786 5 S R5H T F5 £ #ETT. BAABRFIS -KEF(BRZ
A8 HE BKP % 77 88 5 AL 3088 . W BKP 2 77 28 8 o 30 3045 B0 % 2 BROA B (23
0x0000) , A STM32 3 it & 1 1) b (7 HLALITER M 5. 8.3 FiR{ZA.

The datas have been changed.

Recover the datas of DRx to their initial status.

Now the data in DRx ar

DRl = OxAS3C DR2 = UxASBG DR3 = 0xASD2 DR4 = OxABT7 DRS = OxABTD
DRS = OxABFS DRT = OxATF4 DR3 = OxASAS DRS = OxASC6 DRIO = OxAS9A

M5.8.3 BKPSABRMXRRR 1
RJEH STM32 LR BN, 25 @ L, ERALKM BRI 5.8, 4 FiRfs 8.

The datas are as their initial status.

Now the data in DRx are:

DRl = OxAS3C DR2 = OxAS596 DR3 = OxASD2 DR4 = OxASTT DRS5 = 0xA67D

DRS = OxABFS DRT = OxATF4 DR = OxASAB DRI = OxABCE DRIO = OxAS9A
M5.8.4 BKPSABRMKBAR 2

FTLAR 2] BKP 77 8% (1M E S MBI 76 VBAT f 88 T8 50 T 1. ILati Fig
# Tamper 5| B9 55 18 B/ 5.8.5 Fin{s 8.

A tamper event is cumu\g"
Now the data in DRx

DRl = 0x0000 DR2 —OxUDUB DR3 = 0x0000 DR4 = 0x0000 DRS = 0x0000
DRS = 0x0000 DRT = 0x0000 DRS = 0x0000 DR9 = 0x0000 DRIO = 0x0000

E5.8.5 BKPEABRMUXTBRAK 3

W 5.8.5 B R 4L T IS, STM32 4 9 %) F =N ARG R T AMRHA P07, 35
B4 BKP 4 BHNELBHRT .

G L FRIA  BKP 9547 88 16 32 oy W U1IE 00 008 F B0 52 7T LAAR $% VBAT B 31 AR R 00
AER, #Hﬁﬁ?ﬂﬂi‘l/\ﬁgﬁtzfzﬂiﬁﬁ*ﬁﬁ BAXBRRR & BT

R




B\S‘rmaz E¥ER

5.8.9 /I &

A EEE M T STM32 Ml 288 BKP FE R EHABE 4R NI, F RIEHR
TRTHTNAE . T WA SR A0 R O R A LG AR L i AT IR SRR

5.9 FIF RTC X|—THEH

5.9.1 4 R

(1) RTC

RTC & “Real Time Clock” & # , 8 4y 5 i B i, AL 25 (37 3 4 4B 4 6 B 3X — 26 ML B
Ky RLAG 2 Dallas % S4AHE A9 DS1302). 53¢ 1, RTC BB AER F 7= 8 h g R 36 %
JTE AKBE TSR AR FALBEZLRMOETFR. BAZ RICHSE.
LR HBZMANEENATERRT .

STM32 s Hi B AP M T — MRS58 RTC #o6., ZPFUBEEES, AMUEEYH
AR RR—AN S 32 A 028, WA 28l DS1302 &Y H i BB ——3X 55 SysTick s
SER BRIFBA T ARF. B STM32 i RTC i& &4 X 5 F 3 il & B 85 69 077 , B K8 R [ 7E
F STM32 iy RTC HEH 8 1 45 3 v W6 44 T4 e FE , S R Wk 2 B STM32 i) 3 ey UGB BT T
RTC # T.4E S H0R 24 7 0 B (8] 35048 2248 DURSF D E R A RGBSR RIRR & e R th
A& GBBEREE K XA E— i) BKP FAEBEM. BI—MFRZLETF,STM32 i
RTC BURER T R BEE W 28 hors 45 B tH o T 2 50 SR SR EE T — AR 407 ok TR A — A7 e
IR » FH P AT LA o 33 A o T SR BR 2 0L 6 26 0 v i LB SE B 40 Dh . RTC 35T B 454
BEWT
T AR () B R AR R R R 2,

32 i 9 7T AR T IER , TT A F Rk A 1R B A

2 A4y B YES B IR B F APBI # 10#9 APB B4 F1H Fit 089 RTC 0 4,

ATRABESR T 3 0 B B RAF Jy i+ 3R b 0. HSE i 4 %23t 128 431, LSE 1R % 80

B LSTIRY, Bt oh.

® i 2 AR A7 R MBI AL B R GE R AL APB1 #: 0, RTC .0 (A SR 28 1
o TR RS AR FLAE o U5 Ao IR X 40 )

© 3% 6 AT 5RO < R e O PR 5 A — A 4o T 4R £ I o o T D L
K= — A AT AR I P S K AT 3K 1) 5 8 4 v 7 , 77 4% P 6 AT 42 31
B U P 0,
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(2) UNIX BHEIER

M STM32 # RTC 7E45 I F1 D) A L 09 Bk R, BUTERE 7 P B o4 P B UNIXC i ]
BB . UNIX B RA Y AT &0 2 AF 5 8RS, M4 T LA 28 70 44
GX MY RTR K T Z M Windows #E RE M F —MEA LR T 15 46), M ALWEM T
FERy CIEE T, E4 UNIX (B8R BRAE 7 0% % KRB TERY Linux B 4E R
G BB S UNIX SAL I %, ¥ 4 B9 Mac OS 12 4 UNIX R BIERS%E. REBARR,
UNIX g R ARG L6 A BB, FEER AN - T RERLEHARTHASH
BB LS5 3 FIF £ RGAE S WO AE B REORBMIC RS &, W EBREFRE
B—ER . 84 UNIX B ARl smn m i 987 K58 2 . 0 B & .

UNIX B (8] %, 38R UNIX i), POSIX 6 8] , & — Fb i 18] (9 1+ 38 07 2 5 S AR AR
BT 1970 4F 01 A 01 A 00 & 00 43 00 Fhi2 2 Y AT A9 S A M. UNIX af BB A {0 8 (8 F 75
UNIX %% .2 UNIX REH  EFSHMRERE RS ZRA. B4R UNIX 658
ZRT R URE — A S B B ATORAR o R A 32 (R E RS b, KA MU AA NS 32
1z (signed int) B = H i 3803 W 18], 3 REWR 27 Mk 266 7% S 6 Bf 180 T84 56 2 W17 LA o6 0 21 4 ok s 0
(] 2038 4 01 A 19 H 03 it 14 4} 07 £, i (8] F 5 — B J i B B CHR 4 2 8 tH S U S0 7™
AR O R RS TR AL E 1901 4F 12 A 13 H 20 A 45 43 52 %, X RERFTB M 2038 (A,
2038 ) REAR 7T REHF 76 2t 57 98 B 09 K AASE 9 B 14 4 5 S (2681 2000 4R BE B “ F4E ™) .
3 4 [ R ) — > A 1 R A 64 i — it ) O 6 8D U T LA D 4 6K 9 B )
292,277,026,596 4F 12 04 H 15 Bf 30 43 08 B X MERA AT RUA N BB KBRS K 4
B A (B D FE A A 2 B B 18] Y SRS RED .

TER A g UNIX i i) 868 50 6 5 B 3030 S %87, 3% LI B 32 R RGEFT 46 AT, T F
KT HPMRHRE R T S UNIX 6 B WS A FRM T, X STM32 g RTC
ES VIR

5.9.2 SCIgRit

AATH AT DL KR H STM32 # RTC iR 476 UNIX i (B BLRI & () B i 9 K 4B F
BEF L — A FUIE FLA SR D0 9 8 IF B 8 11 ) PC 94T ED R 1815 8. R P LR
M 5.9.1 fFm,
5.9.3 BH®BK

A5G I 0 A oL AR 5. 8 5 B9 IX B4 T R A E Tamper 311 L A9ER T, AR T
G A USART 48 i P S e et B (1A 826 48— MK W 32. 768 kHz SN EE G
Bk 4R AR T AN I8 4 57 LA WA B 1) L Q0B 5. 9. 2 B,




&srmsz S¥ER

.34
RCC/GPIO/NVIC/
USART R #7284

(e )

M5.9.1 RICXEREE

wrstn |

33V
| G
e 16 1000F By
GNDi | v+ vee =),
1
c e a2,
Liooar 0nr L — 10
T sle. e T 4o
GPIOC.13GPIOA. U“"‘g T Tt Tlowt " 2t
33V GPIPA10-B2RE 255 121 pyoy Rlin Jj ©
GND:|H|||—V'BAT 10 i Toout) T — 1
STM32F10x D GND
oDl v-  oNpf—]iGNp
100F

B 5.9.2 RICRBREHREE

5.9.4 EERI

AVRIFRITERIT .

® M RCC #7854, #TFF APBL 4k b 9 PWR.BKP & 4 6 %, JF /3 LSE (Low
Speed External crystal, i # 4M 58 i Uz , BB {E 2 32. 768 kHz) 34 H gk % RTC #Y
T A,

® fii i GPIO.USART #7744,

® FUE RTC 77384, [ RERD P 0T, BB RTC I8P 445188 32 767,

® T NVIC,JFjii RTC Boaf4- .
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® [F)Z8 ANSI C 5k o $508E 7 B #2419 UNIX 1) 8% 56 3K unsigned int mktime(struct tm * t)
struct tm % localtime(const time_t * )45 RTC i%/5 R F & ¥, £ WA FFIH 3.

AR ESTET RTC #5530 15 3K 50 i 4 2 ] B9 56 R, 355 3 3 i 52 et 28 693
HEEEMGE SR

© s AR N 32. 768 kHz i 5M R R 1F X 38 3h STM32 Sl #1238 i RTC #T
AR BN

@ HWEE RTC $ILH4HHH Y 32 767 4848 STM32 B 5B F A, B KRB K
fEhn 1, B SRR AT SRAE K 32 768.

@ AHEHE) RTC #47— W3 98T ) T=(32 767+1)/32.768 kHz=1 s,

AR AT 454 6180 98 ™o T A T (R 3t AR B 0 £+ A &4 32. 768 kHz
BB DR RARAAE — SR SIAF RO MBORE 15 (I LR BT AR B E D N
21 =32 768 #SH UM, L& 32. 768 kHz @R AT UM B 1 He B, b2 1 s fmd (A, B
M 32. 768 kHz SR 2 H T4 A S0 B BRI R G

WeSh ARG ANSI C B 42 8t i 57 M P2 o6 3 time. b o B3 9 UNIX B ] 8% o6 3
unsigned int mktime(struct tm * ) struct tm * localtime(const time_t * ), B4R ANSI C
IR SRt R TR L (B KR A0 7 8L U0 R LA A B A o, 1 S R A IR
HHB T HH K struct tm KA, 7 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 IR 455 869 405 Mg 4, 1 K 75 0 36 1 R < struce em v B B AR B X
HER B AR R TR A RTC M 8 WA BCD M4 #e 2. Bt 6 ANSI C 5 o6 ¥ 0
WA A unsigned int mktime(struct tm O BHRH KA K struct tm LM KA G ¢ BN
“BVHAE T struct tm % localtime (const time_t * ) TF 47 41 5 6 “ B 045 6 0 0




E STM32 B¥%E

struct tm BIZEHIAAE IR , IF IR LG5 AR AR £
TRXMHBIXERARS.9.1,
#5.9.1 RICKBIRAEN

XM KRR SCHF IR
cortexm3_macro. s
boot I #41 STMS2 i) J5 51 S V3 8 A0 R 5E 51 S0 o]

stm32(10x_vector. s

stm32{10x_rec. ¢
B H RCC i€ 2
$tm32f10x_flash. ¢

B GPIO 89 12 iR B
TR FEATHE R R TR AT T 2 F 1 R R B STMB2 TR eh

Stm32f10x_gpi

stm32f10%_lib. ¢

library X 441 AR K k)
stim32f10x_usart. ¢ USART @ # 8914 fe. BB R % S
sm3zi10x bkp.c | 6 BRE SEHTRP OB
stm32f10x_rtc. ¢ RTC 2 4788 45 6 1 7 T 76 2
stm32f10x_nvic. ¢ A oI R A NVIC iR R
[ interrupt LA | samsziiox_iv STM32 0 B AL T
sre X4 main. ¢ AP

5.9.5 BEEBE®

R R T,

* XfFA : main.c

= E : Losingamong

* ERHEY : 14/09/2010

* iR - ERF

B R I I I T rr—

/% K3 e %/
# include "stm32£10x_lib.

# include "stdio. h"
# include "time. h"
/x AEXRAXXET
/* AEXBHE

[ ASEXREE

/* AEXAR

vu32 TimeDisplay = 0;
/% RESCUNIX B[] 491K, 2011 4E 2 H 8 H 2 4,20 44 0 8 x /




o———STM32 BRI 5,

struct tm time_now= { 2011, 2, 8, 2, 20, 0 };
J* BESRBHY
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 VR R AR /

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);
R L L L T T
* A : main * HHER &

* EEH® . EEH * B EHE &

* WABM X

R I R L T

int main(void)

{

RCC_Configuration() ; /x RB ARG«
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*iI***V«'&&&ﬁK’**hﬂR**1%3&I*i-Ra‘*R**I“k*&*h&&**&l&*&.*iu**i,
* EME : RCC_Configuration * HHEER x
* MR : BB RER BB B * B g X

* WASK A
e
void RCC_Conf iguration(void)
{

(/% &#W5AHY RCC_Confiquration el i MINSSHRHD, ILFE R A FEFEW AL AL » /)

/* ATFF APBL B4 -9 PWR,BKP it 4 x /

RCC_RPB1Per iphClockCrd(RCC_APB1Periph PR | RCC_APBIPeriph_BKP, ENABLE);

/% ITFF APB2 4R |-y GPIOA,USART ff4h x /

RCC._| LockCnd(RCC_ iph USARTL | RCC_} iph GPIOA , ENABLE);




TR stvzz iz

KRR KRR KX KKK KRR KK KKK XX KKK XXX KKK KX KKK XK KKK XK R NN
1.2 : NVIC_Configuration * HHEER X

* A + BE NIC ¥ * R [E Kk

* WABH i K

B T

void NVIC_Conf iguration(void)

{
NVIC_InitTypeDef NVIC_InitStructure; /% X NVIC MIERE S HIE * /
NVIC_PriorityGroupConfig(NVIC_PriorityGroup 1); Jox EERRERNEL #/
/% ffif ROC H1l * /
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 . RIER %
* RMHHE : BE % GPIONR I fE * IR B x

- BASK K
B T T T,
void GPIO_Configuration(void)
t

/% R GRTO Bt L4 My # GPIO_InitStructure = /

GPIO_InitTypeDef GPIO_InitStructure;

/% H USARTL t) Tx M (PR.9) 0% 2 THEEHE BB I TNt * /

GPIO_InitStructure. GPIO_Pin = GPIO_Pin 9;

GPIO_InitStructure. GPIO Mode = GPIO_ Mode AF_PP;

GPIO_InitStructure. GPIO_Speed = GPIO_Speed_50Miiz;

GPIO_Init(GRIOA , §GPIO_InitStructure) ;

/% @R USARTL ) Rx BI(PA. 10) ¥ 25 5 ABD » /

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;

GPIO_InitStructure. GPIO Node = GPIO_Mode_IN FLOATING;

GPIO_Init(GRTOA , &GPTO_InitStructure) ;

b
L T T
x MBA + RTC_Configuration * R L X

* MR : RE RIC * RE{H K

* WABH s X

KR KKK KKK KKK KR KKK X XK XK KKK XX K XK KK XK R KX X KRk X/
void RTC_Configuration(void)
{

PWR_BackupAccessCud( ENABLE) ; /xR RIC RS & H AU« /
BKP_DeInit(); [ L EHEFREE «/
RCC_LSEConfig(RCC_LSE_ON) ; /% FFIE LSE %/




o———STM32 BHRH- 5,

while(RCC_GetFlagStatus(RCC_FLAG_LSERDY) = = RESET); / » % #§ LSE B »/
RCC_RTCCLKConf ig(RCC_RTCCLKSource_LSE); /% ¥ ¥ LSE 4 RIC &R » /

RCC_RTCCLKCnd( ENABLE) § /% WHRERTCHTED x/

RTC_WaitForSynchro() ; /x HHERICHFFERFAB TR «/
RTC_WaitForLastTask() ; /% FRERGE— W RIC FIEBMERIETR «/
RTC_ITConfig(RTC_IT_SEC, ENABLE); /o« {#fE RICH K */
RIC_WaitForLastTask(); /% FFBGE— B RIC H AW BRAETAL « /

/% % RTC B b M9 {H A 32 767, W $H K = (32,768 kHz) /(32 767 +1) =1 Hz(1 8) » /
RTC_SetPrescaler(32767);
RIC_WaitForLastTask();/ » % #§ Ml — W4 RIC HF M B RETR «/

}

R T T
 EHH : Tine_Show * R s X

* REER + [6] 88 11T EQ 24 0 e (] * R : K

» WA X
D L L T T T

void Time_Show(void)

u32 CurrenTine = 0;
if(TimeDisplay)
{
CurrenTime = Time GetUnixTime(); /% B 4N RTC 1 A (UNIX B (R4 )« /
time_now = Time_ConvUnixToCalendar(CurrenTime) ;
/% UNIX I [B) RS 35 0 4 B fE % SE RS 14 » /
/x fTEPRETE) % /
printf("\r\nTine; %d- %d- %d, %d: %d; 3 d\r\n",
time_now. tm_year,
tine_now. tm_mon,
tine_now. tm_nday,
time_now. tm_hour,
tine_now. tm_min,
time_now. tm_sec) ;
TimeDisplay = 0;

H
R Ll T T
* BWA + USART_Configuration * HIHEER s K
* R : i B USARTL * IR [E : K

* WABH s K

KKK KX K R R XX KX R KR %R KR KKK KK KKK R XX KR XN )
void USART_Conf igurat ion(void)

1/ AWIHATS Yy USART Configuration s 8 PIEE. WM A RPN 8.2 = /)

/R KX R KKK KX KR XK KRR KR KRR K KK KR XX KKK XK X KR XK X Rk
BN + fpute  WHER K

* AR Hf printf B EFACE USATRL  » 38 [EI{E &

* WAB¥ s R




@ STM32 B¥EiE

i O
int fputc(int ch, FILE x £)

(/% AFSHRTY foutc WBEAT, LHRABFHLALI  «/)

/% AT UNIX A (6] BRSO . 75 98 A stm32F10x_rte. c R H

* 32 RIC_GetCounter(void);

% void RIC_WaitForLastTask(void) ;

* RTC_SetCounter(u32 CounterValue); */
R i T ™
* BEE : Time_SetCalendarTime() * BWIMEHR : E

* MR © R TE A TTAR R ] S R UNIX I (R > R : &

* WABH : struct ta t

D R T T

void Tine_SetCalendarTime(struct tm t)

Tine SetUnixTine(Tine_ConvCalendarToUnix(t));

return;
i
/XK K KR KR KKK KK XK R XX XK KKK KRR XK KKK K KKK KRR X XK
* RMA Time_ConvCalendarToUnix(struct tm t) * WS x
xR B A RIC b 24 Ay e ] * IR [E : u32
* WABH : struct tm t
KKK KKK KX KKK KX KK X KR K KKK XK KK KK KX K KRR X k% n
u32 Time ConvCalendarToUnix(struct tm t)
{

t.tm_year - =1900;
return mktime(&t);

i

R L L L LT L T T,
* AEE : Time_GetUnixTime() * HHER : K

= RBAHR + A RTC B4 T UNIX A fa] 5 2 i ] £ * R @ :u32

C BABH . %
B R
u32 Time_GetUnixTime(void)
{  return (u32)RIC_GetCounter();}
/R R AR KKK KKK KRR K KKK KK KKK K KRR KX KKK KKK K XX KKK KKK KKK XK
* R : Time_ConvUnixToCalendar(time_t t) * HHgER X
* M A + B UNIX B (o] B % B 3 B 1A * EEfE + struct tm
* WASH + u32 €, M ] B UNIX A (6] Y
XXX KKK KX KK KKK K XXX KX K KKK X KKK XK KRN K KRR KKK KKK H
struct tm Tine_ConvUnixToCalendar(tine_t t)
{

struct tm * t_tm;

_tn= localtine(st);

t_tn->tn_year + =1900;

return * t_tm;
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¥

KRR KX KKK KK KKK X KK KKK KKK XK KKK K KK KX K KR X KKK K XK K KKK Xk
* R4 : Tine_SetUnixTime() * HgE 2k

* R + M4 SE Y Unix if (6] 'S A RIC * R E s &

* WMASH : time_tt
R I T,
void Tine SetUnixTime(time_t t)
{
RIC_WaitForLastTask();
RIC_SetCounter((u32)t);
RIC_WaitForLastTask();

return;
)
XX KR KKK KKK KK KX KK X KKK KKK KKK K K KX KR X XXX K
* JfEH : stm32£10x_it.c % HMHEH . 14/09/2010
* fEE : Losingamong R 23 5 TR 45 R
L
J% I */

# include "stm32f10x_it.h'
# include "stdio. h"

/% RS R

extern vu32 TimeDisplay; /o R RoREREL * /
R L LT LT T T
* B : RIC_IRQHandler * MR < K

x WEGHE . RTC 4 Wi * R [EE i R

* WABN .

A L R

void RTC_IRQHandler(void)
if(RTC_GetITStatus(RIC_IT_SEC) |= RESET)
{
RIC ClearITPendingBit(RIC_IT_SEC); /» W RIC Abehif » /
TimeDisplay = 1; /e ERRERRERESL */

}
5.9.6 {FERAZINERL

(1) B¥ BKP Delnit( %K 5.9.2)
#5.9.2 &M BKP_Delnit i§ i

5 T # £
BKP_Delnit Wi sy *
void BKP_Delnit(void) i fEE *
HAMEL BKP 6 AT AR B || deskir x
B3 BMMEK | RCC_BackupResetCmd




& TM32 B3%232

i :
BKP Delnit();/ x #f BKR M2 MRAF A M EB M MINE «/
(2) B¥ RCC_LSEConfig( % 5.9.3)
#£5.9.3 &¥ RCC_LSEConfig % B

W H % it 5 kS fR 8
A RCC_LSEConfig T WHEK E
AR void RCC_LSEConfig(u32 RCC_HSE) || i& E{# *
LI 3 S BB AR & e (LSE) B A x
WABY RCC_LSE: LSE {#R% BEAESE | K

S48 - RCC_LSE, % & HSE fRA, WK 5.9.4,
#*5.9.4 B RCC_LSE X

SN | W & | # ik | RCCLSES# | I
SE_OFF | 1SE i %) | RCC_LSE_ON | LSE M JF it | RCC_LSE Bypass | LSE dhis WAh 8651 64 57 3

i«
RCC_LSEConfig(RCC LSE ON); /  J§Jfj LSE » /
(3) ¥ RCC_RTCCLKConfig( L% 5. 9. 5)

#%5.9.5 &% RCC_RTCCLKConfig it B

B 5
£1:.€4 RCC_RTCCLKConfig
REETE void RCC_RTCCLKConfig(u32 RCC_RTCCLKSource)
Bl R RTC A (RTCCLK)
WABH RCC_RTCCLKSource: & X RTCCLK
WHEK %
& *
KUK RTC I B3 255 B0 A B B 6 R
CLLLL | %

2%k : RCC_RTCCLKSource, & # T RTC 4 (RTCCLK) , L% 5. 9. 6.
#5.9.6 $¥ RCC_RTCCLKSource 7 X

RCC_RTCCLKSource £:¥ R
RCC_RTCCLKSource_LSE # A% LSE f£4 RTC i #h
RCC_RTCCLKSource LSI ¥ LSIfE% RTC Bt
RCC_RTCCLKSource HSE_Divi28 ## HSE/128 fF RTC &t #
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it :
RCC_RTCCLKConf ig(RCC_RTCCLKSource LSE); / » if#f LSE 3 RTC B 4F i = /
(4) ®¥ RCC_RTCCLKCmd(M.¥« 5.9.7)

#5.9.7 &% RCC_RTCCLKCmd i B

ft 8

void RCC_RTCCLKCmd(FunctionalState NewState)
EfRK ¥ KB RTC B 8
NewState: RTC I # #574R 25 . iX 1 & M7 LUK ENABLE 5 # DISABLE

%

£
SeR AN ‘ MR B A il it RCC RTCCLKConfig Mt 4 RTC B 405 . A fiE i
wMHEY | %

B
RCC_RTCCLKCnd(ENABLE) ; / % {#fig RIC Bt b x /
(5) B¥ RTC_WaitForLastTask( L% 5.9.8)
#5.9.8 &# RTC_WaitForLastTask i} i

WEE K] A )
£33 RTC_WaitForLastTask LEE 23 x
E3793 7 void RTC_WaitForLast Task(void) B B ] x|
EIr SRRV RICHGBUNSRATE | elal | &
WASK | % B wRIAK | % ]

Bl
RIC_WaitForLastTask();/ x B if— W f RIC HF MM SRR » /
RTC_SetAlarm(0x10) ;

(6) ¥ RTC_ITConfig( % 5.9.9)
#5.9.9 &M RTC_ITConfig $87

WA [
() RTC_ITConfig
R void RTC_ITConfig(uls RTC_IT, FunctionalState NewState)
e K K AN 89 RTC 7 ]
WABE RTCIT: 7  fE# K iy RTC 5




E TM32 ¥ Ei2

EHRS5.9.9
W% f 8
WABN 2 NewState: RTC i # 3R %5 . i S 43/ LUK ENABLE 54 DISABLE
LB x
EEfE x
TeBEE T A O M7 6 5 ¥ 1 8 2 RTC_WaitForLastTask()
LLNEESS x

SRR RTC_IT, M REBE K fE RTC MM, W% 5.9. 10,
#£5.9.10 SBMWRTICIATEX

RTCITS% | # % | RICITSH | # # | RICITSK | % &
RTCIT.OW | @il | RTCIT_ALR | et | RICIT SEC | wovi

il
RIC_WaitForLastTask() ; /w75 BOL-—~ X RTC #1728 9B RIESER « /
RTC_ITConfig(RTC_IT_ALR, ENABLE) ; /x e EERE « /

(7) B¥ RTC_SetPrescaler( % 5.9.11)
#5.9.11 & # RTC_SetPrescaler {5 B

BH% R 8

AU RTC_SetPrescaler

RBURE void RTC_SetPrescaler(u32 PrescalerValue)

ek B® RTC HisH i i

BABK PrescalerValue: §#) RTC HiHi{

LEES 3 x

B x

Sedk A e 80114 B N 406 V8 1 AR 3 RTC_ WaitForLast Task()

B R RTC_EnterConfigMode() ,RTC_ExitConfigMode()
.
RIC_WaitForLastTask() ; /x BRHEBE— KX RICHFBNTHRERE « /
RTC_SetPrescaler(0x7A12); /% BB RICHMHMAY 0xTAI2 x /

(8) BRM RTC_GetITStatus( N7 5.9.12)
#5.9.12  &¥ RIC_GetITStatus i5 B

TH& 8 FEHE | R
FTTS RTC_GetTStatus wHER | %
Jﬁ&ﬂ.)& ITStatus RTC_GetlTStatus(ul§ RTC_IT) | i& E{& ‘ RTC_IT g #i R & (SET ®# RESET)
DA REMEN RIC PHRE S S [Ty L E
WASH 2 | RTCIT. % R&E# RTC 8 BHMAEY | £
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il

/% B RIC BHUORA */
ITStatus SecondITStatus;
SecondITStatus = RTC_GetITStatus(RIC_IT_SEC) ;

(9) B¥ RTC_ClearITPendingBit( L% 5. 9. 13)
#£5.9.13 & ¥ RTC_ClearITPendingBit ¢ B

% w8 WE % R’
13 RTC_ClearI TPendingBit LEES x
1TStatus RTC_GetITStatus (ul6 RTC || & lol fi x
RS I R R 27 W i RTC
— E3-¥ 203 _WaitForLastTask (), % # #§ & i,
SNERE | W RTC 0P WA AL RTOFF Wig#t
WASH | RICITHMGN RICHESARG | mmAsk | %
1
RTC_WaitForLastTask() ; /% HHERGE— W RIC H#F BN ERIETR */
RIC_ClearITPendingBit(RTC_IT_SEC); /* B RICHFW «/

5.9.7 FREBM

O EX 4 RTC MBI ut4# 3k H APBL S22 8 PLCK1 W 4 (36 MHz) f4h 1% 2 £ 4R
LSE fr i fiti 32. 768 kHz it oh. J{eh PCLK1 At 2464 STM32 T 7 1 R 77 B0 ) el 455
FIXEG R AR, TERIPFXELETE BKP LUK PWR FEBMAF (ERT A% LRARE
BAEE BRI X R4, 5B L BKP M PWR X — %), % H LSE #8800 {2 4
RTC BB 32 £ 20 88T Bd .

@ LSE #it b 6B/ F PCLKL B $hi 1/4,

@ RTC MR Z — JEGRIE/ B ZMIHHRIE LR/ SEBRR.

@ WEER -5l B LSE fE% RTC Ay H B0t 4, 0 77 LA STM32 946 3 1 36 45
T 4% (LSD B4 3 iR HSE. B 36K 18 B #UR 245 3 LSI, [ 30 LST 313 3 3 K o
L WARE.

® ANSI C FrAR LA time. h k3o 5 F UNIX B )58 49 B ] 435 52, 25 M ¢ oh L 4.0 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) . 181 26 %, 4 S UNIX
L B 1D {5 0, 45 W A o B 45 05 2 100, 38 4 0 A 4 i #9485 (1900+ 100) = 2000 4 ;
MR 1L ABARRATE 2011 4,

5.9.8 XWHER
I BRI LR R RBZEHT F7 HATRE W PTA R RS ST




B STM32 BF¥EC

T Curl+F5 #7485 505 8. RIS T Fs #IEAT.
AT LA E) PC 89 ERIULECE LA 1 s (8T BR th BT A
BLnE 5. 9.3 B,

5.9.9 N &

AFEIEE AT STM32 ## H 2 RTC st
TE ) B A5 B D fiE L 3R 7E UNIX B 6] B0 0 B2 & F 56 AR
T AL A LR, S5 R, STM32 i
% RTC SN RN R BA 4 s i, FUAH UNIX Time: 2011-2-8, 2:21:2
A A1 52 4 T L SE BRAR ME RTC 5 A 9 K #8430 D g, 76 5 Time: 2011-2-8, 2:21:3
B A B SROR 25 9 F F 7 A R AT AR KRR
B RAS .

5.10 k&R STM32 BYEIDFERIT

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

M5.9.3 RICERESK

5.10.1 #f &

£ EANAD 80 4R4X, Intel HEH TV F 83051 L2HM B AP, RA RN T Llv i
KU EIBRAE, BJS  Intel BT 51 MBLL B RAZ R4 FRL 7 CNARFTE R Atmel 8
INAXER) . LR 51 BT LA MUBEE — R AR AT R, 135 LA TSR R 51 $LR LR,
EFRET 51 H2MNAANATFERIERNTEFGE S E4NREE HEERETL
BRI, 51 LFRT R A ILERE R, DBAMNESEIET 51 HK2— RN
R—Fp AT HL. BT P 3 7 Ah B SR 00 25 40 R R N ] £ 3 R T ZE 4L B0 3 o IR B3 B 0 R L
ETFRANFHA BB E L TR/ NN ASEEE. ITEERESET T
PP R GBS . FREFEAN - EENREREEE AR fia . X
BRI B A RARMIIFE. T 51 4 Bl B4 x¢ Tk 554 B B T8, B L SHAE B
FHOFRA RAHBOHOE R, ERAPOF RN R ERATHERN L, % 51 B IEAE
i — A AN TR BT R BT — e BT SR 0 85 e BL X S B L SRR A 4 3
Atmel 24 Rl #9 AVR 8 441,84 TI () MSP430 B H 4L, T DAL 2688 K HLAR bL T 51 88 41
et YRR R A T A CER, FAS, BT SRR ME T B M R A4 A LR AR A K
AR Y 4 MSP430 BT LT AR T 2 JA a9 e i6] 475 5K 3 385 , T B # #K 0 PIC18 R 5 4
RS FREFPLE MM/ E | nA, FJER, BT AT D8 7 R B0 SO i o 7 4 BRBE R 0
B, A LU 4 P L e B 200 0L a2 I B T % e A R 4 R T R S e T
i B L o AU (D AR HAE BRI A I — N EE AR B BRI E S Tt
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BT BT RO Ak R 3

R SRR STM32 i) 7 JH 5 35 - v AL UK 3 A0 # 0hl L BE 7 V51 46 . PC W R4
B GPS & | Tk B AT VR4 7R 40 RRARUN VA R 0 U7 TR R 0 %6 . I o, STMB2 fE
MEMEsh R MAE T E LR T T —HF TRE. WEHE e ERME STM32 /8 2 Btk
iy, TEMYE, STM32 & ST A M ARM A EE T ARM Cortex — M3 Py #%{i FI 840, &
JEAEXA W Y bR AR — R P SRR BT R A . R Bk, STM32 B il 48 I T #E
BNPIATT ORI 2 ARM Cortex — M3 P9 4% 9 0y 5 8 #8 5 — 2 3L J B AN 98 45 0 DO R
THFE. X THMEM AL R4, HF 3045 3 SR B IF 36, Ak MR 76 AR (1 1 fry B AR
AEFXARA . AR ARM Cortex - M3 I IR I 6.

HHE LM, ARM Cortex - M3 fZ Ftif 2 4> 1.8 V sy hL ML, X4 1.8 V
ALIRR B T STM32 K S 460 e VA5 85 o 3 EE 24 BEBR BB 848 F ARM Cortex - M3
WS4 B 53 W0 (IR T ST 15X BCIERE VR . F T AN 2066538 D8R 1 I o 4,285 (1R ik
F P MR FE S HIFE(HD .

@ ERBATHER : A8 5 85 TARTEIE %R, Cortex — M3 4% iE # 3547 , Cortex - M3
B (1 NVIC) IE #3517, STM32 #) PLL.HSE.HSI I % 847 . 3% £ Th#e 5 K B 52

@ BEHRAI : Cortex ~ M3 P #% 01T HE A BE BRAE 98 4, ol JE VR 49 48 THEZE IF 2R 5,
Cortex =~ M3 W B |LIE4T B Cortex - M3 L3 IE ¥ 27, STM32 y PLLHSE,HSI 1 iE
HIBAT  SRAM 17 8RO AT RIS LR B . DHAEAR X T 1F B4 B B4

© VREEBEIRAI . 7 R IR A ACRE R b 5 o TR 1 98 T I8 AR SIEER A , WU Cortex —
M3 Py#%#% IR 24T, Cortex — M3 P9 it 4 1138 47, STM32 # PLL.HSE. HSI 43 %W, {8
SRAM. 778 E 5848 DUR BE . SHREAR X T B B 279 B30 — S5 AT

@ FEHLABE 75 R B MR AR S SRR b, R A B8 6 6R L I Cortex - M3 P BX 88 1k i2
7 Cortex - M3 Pt 13447, STM32 # PLL, HSE. HSI X I , SRAM . #f % % 7 48 ) {0
% PWR.BKP 7748 09 {1t 25 . SUAT R LA B0 TE 9 T4E . SXI STM32 6 46 T LAk
EH R R,

B ARIFERER B A KR 7 3 L 5. 10, 1, %30 93 B 47 4% F STM32 iy PWR
FAF AU Cortex - M3 P R 4 £ 1 9 77 25 (System Control Register) 1,

#5101 STVM32 RIS M A RIR A %

BEAT B B T
. WEEHSCSRBAME | psn
WELH & CE P I sk
FDDS#1 LPDS {i + SLEEPDEEP fi +
R . Ty
TR HE B IR B WEL % WFE #4 B T 8 — 52 R A8 P )
R PDDS {i; + SLEEPDEEP £~ WFI & WFE | WKUP 51 & 1 71 . RTC 6 5 FF .
fiiicd NRST 5189 | 05 # 5 £ IWDG % fir
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EHBJE — SR E B MR, STM32 X 3 M FEMER IS HBTH LR EH
BITR7 XA B L SR AR A B

@ ¥ STM32 &b FENCIRA BT , RA RS 1L TR, X8 & SRAM . #7728 89 (738348 I
{745, 3X %R Cortex - M3 CPU # MMM A R ER GERBRFH YA HRTRE LU
CPU #F# BN AT HEH), Filt STM32 MBEIRRS WK EF , [0 B A BBIROR S S 0F
—EHSFFIEIAT .

@ ¥ STM32 4b T % B BEMORZS AT , SRAM  F 77 28 i) {H [RI A 45 AR $F , Btk STM32 AR
BEBREIRR A KBS, I 8 Bl A BRIRR S8 2 B /G — R IE L TR IAT. BARRF L —F
DL itk AR REBRORAS ST , STM32 bt Bh ST T, B e A T B8 BE BRCIR S &L /5 , STM32 %
{6 9 0 R R 5 2R OB R e b (HISTL TR A R E 19 8 MH2),

Q@ 24 STM32 4 FRHURER, BT H SRAM &5
FHROME E K (A BRI - B A5 LR SR

[
2. EFHRERATRF BT —XAE T )
RCC/GPIO/
EXTI% 84

B AL ROR B R O % (3R 5. 10. DHLIE S
BT — .
B ERAEA HEH X STM32 IR Sh #E 4K R Bi
ERE T - MRAREHAR.
5.10.2 3Lt
<

A R BT 0 SR 4 6 STM32 £ 3 AR

RS RO b B BEIR MR R IF . BBEINF L R
B b STM32 &4 778425 ik —1 LED Bl—

SE B6F 8] 5] B P 0 SR G (T WFT #5481 STM32 A
B B IR AR, OF BE B S P T BB A M STM32
TR BRI A ML AR, 2 J5 ik LED A7 AR, B JS W50 ERRRRAE
Mg — 2B &, WRMA 5. 10.1 R,

5.10.3 TEH-EBRE

AN LRTRE BB T STM32 B il 38 i /N RG240, BB E — LED 4740
— Mg, A 5. 10. 2 iR .

5.10.4 TR

BIR STM32 MR R R H 2% (B R R 49 A SR 40 2 LR 20 80, 46 590
RAMM ST B ftay RBUE M RLa E RFWEEESWT .
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® fiZfi RCC 778841, i /] PLL #i t 72MHz fif Ve .
IFAE K E i B e -
® fi'% GPIO /7 %4, Al B GPIOA. 0 O fEH GPIOA.0
EXTIO A 11, B2 8 GPIO. 4 i fefh st , Ghroas N
® P SysTick, (Al /44 (72 MH2) fE R Bt iR,
754 100 ms 8] F% 9 B4 (O AR BT R H 7). [ STM32F10x

SeRBR - TRFRTEHRAR . BIFFHEBTZ
J5 » B % LED S LA SysTick 5 BT 5 Jy 25 ({811 72 MHz
B 1 s 8K IR 1 L FF5E 3 TR AR JE A STMB2 i A BRI BB IR . B4 0
GPIOA. 0 LA K — KoM B, STM32 N REEIRB X R, MEAFHF BT
A TR AR B AT AR B R AT AO RS . U4 L 8 67, SysTick /3 4 AT LUIE 4T K B 2 BT A9 i
B A D O o O B R B O 45 O BB BIR A9 06 R, 4 R A PLL 4 i 9 72 MHz
AR T STM32 W% HSI # 8 MHz. (i, st AT LED BY 38 LA BE B # R 5 3 BE 19 1/9 347

TR SRR R 5. 10. 2.

®5.10.2 EHRRRIEARM

H5.10.2 ROEXWESHEE

AL xiam | A
contexm3_macro. s

boot X #H4 " STMB32 #/5 3 X ¢, i 4 Brat RS 51 BB A

stm32f10x_vector. s

stm32{10x_rec. ¢

— ——————— B RCC M2 A%
stm32f10x_flash. ¢

stm32f10x_gpio. ¢ 2 # GPIO #1230

X AT o A AR AT — A 2 T 4 K R B STM32 TR ot

stm32f10x_lib. ¢

library SCHE4L WREF o R
stm32f10x_pwr. ¢ o O 3 2 A A8 40 0 A7 R
stm32{10x_exti. ¢ ShE R A B R SR ]
stm32f10x_systick. c | Systick 5 8 B 4K 2 &6 3

stm32{10x_nvic, ¢ R T ) G B NVIC i R

interrupt X #FE stm32f10x_it. ¢ STM32 i TR 45 B P
sce X4 [ main. < ]
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5.10.5 EZEES

KRR R KKK X KKK KRR K KKK K KKK KRR K KKK KKK KRR KKK KKK A A EAN AR KN N A

* XfEE : main.c
* fEH : Losingamong
* ERAM : 15/09/2010
* R : ERIF

/% Includes
# include "stn32£10x_lib. "
/x HEXFXXBTF
/x BEXBEE

/% HEXRBE

/* AREER

Jx BRESCGREAH
void RCC_Conf iguration(void) ;
void GPIO_Configuration(void);
void EXTI_Configuration(void);

void NVIC_Configuration(void);

void SysTick_Configuration(void) ;

void Delay_NSecond(u8 Tick);
T
* REA : main * AR x

* A + main ¥ * IR E : K

x WABM K

B L T T —i
int main(void)

{

RCC_Configuration(); /x RERGEHE */
GPTO_Configuration() ; /x BB GPIOW O «/
EXTI_Configuration(); /% BB EXIT %/
NVIC_Configuration(); /* B NWIC */
SysTick_Configuration(); /* BE systick FHfEE x/
/% LED ¥R x/

GPIO_WriteBit(GPIOA, GPIO_Pin 4, 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);




o———STVM32 BitH- 5,

/% HEAPRHUBER L i VR B8 ik A S Sh R R (B B B BR IR A » /

PWR_EnterSTOPMode(PHR_Regulator_LowPower, PWR_STOPEntry WFT);

/% LED [N */

GPIO_WriteBit(GPIOA, GPIO_Pin_d, Bit_SET);

Delay NSecond(1);

GPIO_WriteBit(GPIOA, GPIO_Pin_4, Bit_RESET);

Delay_NSecond(1) s

GPTO_WriteBit(GPIOA, GPIO_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
I I T
P 173 + RCC_Conf iguration * MHEHR X
* BRMIA : BB REE W0 * 38 [ 2 &
« MABK %
e L L L L LT T,
void RCC_Conf iguration(void)
{

(/% AH5HEBSY RCC_Configuration i ¥ BFABSM U, MM A BF R AL+ /)

/% TFF eWRATER x/

RCC_APBIPer iphClockCnd(RCC_APB1Periph PHR, ENABLE) ;

/* $TIF APB # 4k b B GPIOA,USART Rf4h » /

ROC_APB2Per iphClockCud(RCC_APB2Periph_GPIOA , ENABLE) ;
i
e L L T IV
WML : GPIO_Configuration * HHER . X
* A « WE A GPIO ¥ L T * IR E X
« MABY . %
R P
void GPTO_Configuration(void)
{

/% %X GPIO A1 ML 454k GPIO_InitStructure x /

GPI0_InitTypeDef GPIO_InitStructure;

v QM PAARERBE ~/

GPIO_InitStructure. GPIO_Pin = GPIO_Pin_4;

GPIO_InitStructure. GPI0_Node = GPIO_Mode_Out_PP;

GPIO_InitStructure. GPIO_Speed = GPIO_Speed_SOMHz;

GPIO_Init(GPIOA , &GPIO_InitStructure);

/o WEPRONERBA «/

GPIO_InitStructure.GPIO_Pin = GPIO_Pin 0;

GPIO_InitStructure. GPIO_Mode = GPIO_Mode IPU;




§ STM32 B¥ %2

GPIO_Init(GPIOA , &GPIO_InitStructure);
/% 5EX PA.0 Jg5hHS T O 5 AHIE (EXITO) »/
GPIO_EXTILineConfig(GPIO_Por » GPIO_Pi 5

* EEE : EXIT_Configuration * HHIEER :

* YN E : BE EXIT B8 * R I

* BASH Xk

KRR R KRR KK KRN K KX KKK AKX KKK XK KX XK XX XK

void EXTI_Configuration(void)

/% &S EXIT Bl AL H 4K EXTI_InitStructure x /
EXTI_InitTypeDef EXTI_InitStructure;

/% BESHE P 0 3 ilf (EXIT Line0) 76 T FE I I ik 52 1 o7 » /
EXTI_InitStructure. EXTI_Lin ]
EXTI_InitStructure. EXTI_Mode = EXTI_Mode_Interrupt;
EXTI_InitStructure. EXTI_Trigger = EXTI_Trigger Falling;

EXTI_Init(SEXTI_InitStructure) ;
i
R T T
* WMAK . NVIC_Configuration * BHGR X
- EEHEE . BB WICEH « REE L E
« WABH X
B R R T T T T T T I
void NVIC_Conf iguration(void)
¢
/% SENVIC ) kL 454 NVIC InitStructurex /
NVIC_InitTypeDef NVIC_InitStructure;
/* #ifdef... #else... # endif L5H) A9 1 F R AR 4 T 4R 1% 40 14 e S8 o O 160 Bt 02 M ik w /
# ifdef VECT_TAB_RAM
/% o p 2R B AL A 0x20000000 FF 8 x /
NVIC_SetVectorTable(NVIC_VectTab RAM , 0x0);
#else /% VECT_TAB FLASH x /
/xR R AR B AL AL 0xBO00000O FF i x /
NVIC_SetVectorTable(NVIC_VectTab FLASH , 0x0) ;
#endif
/v BEEERSHEO «/
NVIC_PriorityGroupConf ig(NVIC_PriorityGroup 0);
/* FERRSMER A UE Y OEXIT. 0), 0 485 HR5E4,0 RIF HHRIEH /
NVIC_InitStructure. WIC_IRQChannel = EXTI0_IRQChannel;
NVIC_Ini NVIC_IRQChannel ity=0;
NVIC_Ini NVIC_IRQC iority=
NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC_InitStructure);
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}

KK KRR XX KKK KK KKK XK KKK KKK KKK KKK K KKK XXX XK KX K
* EHAE + Systick_Configuration * RHER : &

* EER « BE Systick AT EE, HARBATE Y 100 ns * R A K

* MAB® X
I Ty

void SysTick_Configuration(void)

/% HBE SyTtick ERfEE x /
SysTick_CounterCad(SysTick_Counter_Disable);

/% 34k HCLK Jy SyTtick i hiR » /

SysTick_CLKSourceConf ig(SysTick_CLKSource_HCLK) ;

/* Bk SysTick it ¥ «/
SysTick_CounterCnd(SysTick_Counter_Clear);

/% EHY 72 Mz, BER HEKE K 72 000 X 100 AT LAFH ) 100 ns 5 A RIFR * /
SysTick_SetReload(72000 * 100);

i

KK XK KRR K KRR K KRR XK KKK KK X KX KKK KK KKK KKK K KKK KKK KRR KKK
123 : Delay_Second * Hy R X

* AR 2 1s Rt * R E K

* WABH + SR ]I LA s
L T v
void Delay_NSecond(uB Tick)

{

u32 TickCounter = 10  Tick; /x ERBTE «/
SysTick_CounterCmd(SysTick_Counter_Enable); /% JAh Systick H¥K */
/* %4 Systick HHE 0 ,—¥ 100 ws, 3£ 10 K, Bt 1s «/
while(TickCounter - - )

while(SysTick_GetFlagStatus(SysTick_FLAG_COUNT) = = 0);

)
SysTick_CounterCnd(SysTick_Counter_Disable) ; /% % B Systick SERT 2§ * /
SysTick_CounterCnd(SysTick_Counter_ Clear); / * Bk Systick 333 «/
b
L
« XL : stm32f10x_it.c * ERAH : 14/09/2010
* fEH : Losingamong * R « IR R
XK XXX KRR KK KX X KK R XXX KKK KX KX XKk Rk X/
Jx K e

# include "stn32£10x_it. h"

/R R KKK KKK K KKK KK XX KKK KKK KK KX KX X KKK K KR
* BME + EXTIO_IRQHandler x AKX

* EEHR + SMEB R BT O I 95 R * B[ 2 X

* WAB¥ i
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R

kR KX K KX KK KRR KK KRR KX KX XK KK XK KKK KRR KKK KK KRR X X/
void EXTI0_IRQHandler(void)
EXTI_ClearITPendingBit(EXTI Line0); /% B EXTIO M HERIREM */

i

5.10.6 {ERARINERY

¥ PWR_EnterSTOPMode( R 5. 10. 3)
#5.10. 3 l¥ PWR_EnterSTOPMode i8]

% 5.10.3 &M PWR_EnterSTOPMode % B

HUH 4 f &
R PWR_EnterSTOPMode
R void PWR_EnterSTOPMode(u32 PWR_Regulator, u8 PWR_STOPEntry)
ohfe it W STMI2 BABIESTOD A
BABH PWR Regulator, B RBAFILBATHRE
WAL 2 PWR_STOPEntry. & #{& i #§ & WFE & & WF1 X ift A 5 1L 80
LRE 2 8 x
& B *
FERFAT x
BT R __WFIO,__WFEO

BHR

© PWR_Regulator, B B 1 v JRFE B 2R 703 L BE T MRS, ) 5. 10. 4,
%£5.10.4  $8 PWR_Regulator X

PWR_Regulator 53 o
P AL B 1 5 B 28 (0 1 I B

PR B LI S B3 AR T R )

PWR_Regulator ON

PWR_Regulator_LowPower

® PWR_STOPEntry, i #{# fi#§4 WFE if & WFI 3 A I-#, 1% 5.10.5.
#5.10.5 $¥ PWR_STOPEntry & X

PWR_STOPEntry £% ok

PWR_STOPEntry_WFI

(IR WFL R A S L

PWR_STOPEntry_ WFE

11384 WFE et A 4% 1L
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B
/% AEFF R B LERE B3R B0 0L F B WRE 45 4 AMEIDHERNR (O FREIRBGD » /
PWR_EnterSTOPMode(PWR_Regulator_ON, PWR_STOPEntry WFE);

5.10.7 FESBI

© FESEBR R P HEAT STM32 (AR DI REBE AT, B 1 G HEdE A (RS RE 9 I 2K LA B D #E
AL BB M K 77 2 28 AR D REAR 5 4 A 114 1R 7 R FF A B T TR G TE 9 T

@ FRFEFAE STM32 NESFEMAIE 25, IF WA FIR 3 RCC 4785 A H#TRE
BRI HSTRE A SR FI R R B0 T o (ER S0 BR B AT T 3 0 B BRAR 5 2 J i T
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ARERES .

@ MM — FHE"S P B OB S . BHROR R RN RS RS,
VAR I 880 i A TR S T A B — O . TR R R T R
AEIRTER T, HA0 5 O R I SR ULAETE G T3S A B R AT, U R e 28
HAFRRAO BT T LI, Bh 2 S AR08 7 AF P, B R X — O 2 R S 28
i R RNy EARE Y, R 2 B B R AR AL R A WE R R
IR B A BT HR L B A T LU R R R A R B R MR W RS

5.10.8 TSR

B REY TR KRB ELT PTG R% 8T SRS SRR S
HHF Cul + F5 #ATEE 55 HLRIFH T F5 @EEHT, KB RNTIHE .
@ #7: GPIOA. 4 18 LED L 1 s BRIP4 T 3 M6 A 2 J5 42 1k, LED (R #7655
FEHPRE .
@ WLHHEF GPIOA. O b iEHEfy 3 e e
@ LED $R&Z NS BARR I 1 b R e e,
30 2ok X 2 B4 AT LA %o R K BN T A L
© LED JFRRINERZ 5 1k, IR R AL ST ORI BT STM32 #EA T IRIIEEMR, 3
LA RS AT BEAT B (R R AT R 8 .
® i NHE 2, & T EXTIO k.
® SEAATH] LED RS ITAR K B0 STMB2 650 MAK S B MR T . 1 P 456451 S 08
BAR, L9 STM32 DRI REBE R AL 2 J5 2 AN 3 A 3 E 85400 2 S5 7F 6 9 3 PR AT
B TS S IR A AR AL AT o 75 0 DR JGR 9T 3 R 2 BRI
© JESMRBRITARBEACE 50T, STMB2 i 20 88 52 72 MHz T . 1A 488 30 T 0 33
IR A9 S 4R % R B HST, 2 8 MHz,
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A RS ANR T STM32 WIETHFEASHE il — M R SR BAE T STM32 R4
Wit R e — TR BLR . (B E A 4 G S 4R STM32 MR Sh#E i, IR ISR
HIMGEE , FRAR oA 3 640 ot % B« o i U TE 7E SR 5 Bl 2 (6T 4 B SR 9 PR

5.11 STM32 F—XEREEN ADC

5.11.1 # &R

ADC #“Analog - to - Digital Converter” 8455 , B o8/ S 85, RFTAM. HRFF
WEFESHRUEBBAGFEN, (WANGRE RE 8K EH S ES MARNARERE
AT UL R B, LA BRI RO R BRI R A R R AR R
3% H KR & e F P SRR A T 55 B 0 22 AR A3 AL Sh s AT R ER B BFE IC A4
AR — BBt FAORED . BT AR T, S A% v 9 30 1C S0 fa] R IR B3 R Akix
MR EFR MRS HET? ERE -BEEN, A — SRR EEAGREBETZL
Ze JULT R T BE G A S AR ORI . BB AR T — AR X KRR A 2 A2
Fo B AT AR AR R AL 5 A e A 5 %o 5L 3 IR R A K b 40 T W B RERT BUHE TR A/
FEI Ay ey Bk K/ s rLAE kT LA 3R e PR SR O T SR I X R AR IR B AT B . XA
— 3%, [ RE 4k J0F 1C anfa R iR BI0F B AL A5 57 ADC 9t BUAR ¥ T 34~ 1) , 3 T 1L
LR BRI,

RERY FL,ADC 84T 4% RIEM T B ARKR IEX AR B K ADC Eig MFH %
R R R BRI R LA AR R, W ADCEL R P UE S SEXEREM AL,
AT F1 A~ A JH P B30 8 F B LA — (6 Tl iR 4 BERL A B ER AR KB a A
iy ADC R, ALV, BINA T ADC A A T4 R BF o, 784 B % i & 5 — 4
ADC 8398, BUF JLASJ7 & LB 19 6 ki

® ADC BB (2R , 53 4 7R YT AL BY B A0 B T 00 6 0 700 LA R A2 o 785 4% 09 43 S R R O

KRR, HRIPET ADC B PERERIMRIR .,

® ADC WSS BB, % ILIOAT 8 .12 {37 .16 A2 %5, WY BE AR 20 , o b 15 B A s R RO AR B

© ADC My fe i 3 F RRAR , P 18] B 4

o WHNEH NFE BERE BHEE THERESSH.

HEAER M R BTN B — AR A TR 0 A R B R B Y R R R T B
HRALMBLEEA, B T AR TN "%, X4 23 AT 17 B I% , 28 0 R T 1%
JE &R R ARG AR RE ADC BRAFRSCHE. AT BAE, T 5 R I3 R R L 0 Y
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HE S BB AR WS, ADC - FLR: STM32 F b i “ F g 2 —, [ i Hi o 2
STM32 RZ ML P I REM A E B M RZ (B - REA/ R ET ). STM32 4
PR ADC HERE AN FTR :

12 fr 5P,

TE 3 U B A TRV A TR R A DT 1) 90 S At 7 A e T
FIRFRRHE SRR,

AL HEE 0~n #9 A ShAHER .
DESY:E: 3 N

e B AR AT A S AR A

R 18] [ 7T LA 450 3 43 591 5

W RGBT A B WA S0k 2 e,
SCRE T 8] Wi R

W ADC #is G 2 ML ADC #2814 .
SR E MBI B #E AT DMA R .
ADC By A it 4h R #3883 14 MHz,
S 12,5 4Rt SR 1 s e e )

o[ B, STM32 ) ADC DY fk RAH 4 2 38 K, 45 Bl R s 2 EE
H 3 ADC $IEH STM32 2844, 5| A TH 0 FAE T MR, RCC/GPIO/USART
g STM32 5T 458 1R — % 40 4 3 7% B0 3% 1 7 1. e Sh, Faan
STM32 #y ADC iR SR 4 T — 4N IRBE 15 R 3% , 7T LUBR K140 RELRE
e PHEEAR, US4 MAEERABHEE.

5.11.2 &t

AT — R R S0 B, L STM32 Bl 38 1
—NHEBGEIE (ADCL B9 8 3038 Xf 4h B o FR 47 R4 L 348

R AW BT IE W B R R O PC e X 46 3R R
R 5. 11,1 fiR. BS5.11.1 ADC RWHEE

S.11.3 MPtreRgs

A St B AR 2, AR 5 GPIOB. 0 311 (ADCI #%5 8 % i) i A0
L 280 USART st -4 f b i B T 3 /2 2 45 78 R R A0 AR, 4D 5. 11, 2 g,
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DR ETTER o
33V
I GND
1000F 6 100 oF —
GNDi|—F——2 v+ Ve :
1

e c2-
100 oF

Toonr L =
vee =5
u H o —T—L——] =
sart-Tx Tiout
GPIOB.0 GPIOA Tlin =

sartRx_ 0L
Griea. 1o Ut RX 25 12 g0y Riin[2
= 10 7

il

i

T2in  T20utp——

—2i Roout R2in| B — GND
6

STM32F10x \ |
GND [} } V- GND !

B5.11.2 ADCXREHREME

5.11.4 BRIt

AW RFRIELOT

@ M2 #@ RCC #7284, A2 % PLL 3 72 MHz 34 204 4h , A B PCLK2 % PLL i 2 4
#.IFELE ADC ity PCLK2 (8 4 M55

@ 1TJF ADC &4 8, [FIHT F GPIOB 4 4 .

® B2E GPIOB. 0 51 R Rl A GE#ER (U ADC BITHTAD .

@ #HHf ADC ZF7F 8541 (1 ADCL 45 8 $% 38 1 , S Sl M 1, RAERS A K 55. 5
.
® A2 USART #77254l.

KFEFR ADC AR RFTEL AR E, HAHEEWH, RRERNELE T ADC
X o3 FE B SRR e T8 CRA: FBD 30 ) R A S B 2 U 09 % e 18] o B PR )
B LR 1 A EARGR T ADC BR8P R IR, R A 5 3 R B SR .
Sfue=fw/2/4=9 MHz

SRAE I )8 24 55. 5 A~ B I, LA BT T R 81 ADC ) 5% et 16 4 12,5 A, 3x
AT A5 B A BT A 6 ROk -

Nyeios =55. 5+12. 5=

AR LA BIAK R BT B ADC () 8 0 B 18] 2

Teow = Noperos/ fuac =T 5 s

[EVRE S 8 AT AT 5T ) STM32 i 28 9 ADC bR ¥%: s R , B A1 ADC #9405 A B 8 5
K5 14 MHaz, TREE AWM BONTT LR E S 1.5 M. XPEE 58 i AR SRR RAE
JA RN BT R BT RN 14 4, B0 1 ps. B STM32 #8188 ADC #.5¢
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By B B B 1 MHz, 8 F B4 % ADC,

Tl ADC By % e 25 3R 55 BOR B o R 0K 56 3R 200 F 5

D B4 STM32 #Esil 88 1 ADC Wy 12 085 BE I 7R L% 6 4% R4 Ik K OxOFFF,

@ B STM32 (B HHIEN Vier —=2. 56 V, 45 RN Value, T LU B B 45 R
IRk B B SRAE LRV spre AR

Voamge = Veex X Value/ (0x0FFF + 1)
@ R LREE I T M55 4 5 OXOTFF TR Ve W AT 5
Vompte = 2. 56 VX 0x07FF/0x0FFF~1, 28 V
AHWLR TRIFARMES. 1.1,
#£S5.11.1  ADC KRB THEA¥WN

x| I [ L

cortexm3_macro. s
boot {4 STM32 5 3 3C#F (IR # 8 1 R 5 938, 51 BN AT )

stm32f10x_vector. s

Sstm3zf10x_rec. ¢
A RCC f 2 R
stm32f10x_flash. ¢

AC ' GPIO 8 Jig /2 o6 3

| sim32110x_gpio. e
library X {41 *tm32610%._Lib. & B8PS A LA o] — 28 T [ 45 PR 0 STMB2 S
- JURSE 8, stm32(10x_lib, e #ERA ATH B
Stm32(10x_ade. ¢ BB ADC H/RJ2 B
stm32f10x_usart. ¢ BE USART #y it i
interrupt XAFHL | stm32f10x_it. ¢ STM32 &4 = Wi i % 7 %
see SR | min. e )

5.11.5 EEEH

R R T L L L T T

x XM : main.c
x HH : Losinganong

* EREW + 14/09/2010

* fi : ERF

KR KKK XK KX KR KRR KR KKK XK X XK X KKK KKK KR KKK KKK K X 8
[0 EIMF mmm e -/

# include "stm32£10x_lib. h"
# include "stdio. h"
/v BEXFISERT oo




@ STM32 5% -

/x HEXBHE
/x HESCRBUE
/* AEXRRER
/x HAEXRBTH
void RCC_Configuration(void) ;

void GRIO_Configuration(void) ;

void USART_Configurat ion(void)

void ADC_Confiquration(void) ;

KRR KRR KKK KKK KKK KRR KKK K KKK KRR KR KKK KK KRN KX KX XK KKK KRR KKK KK X
* EBA : main * LR -k

* R » HERH * R : E

* WMAZHK K

T

int main(void)

{

float VolValue=0.00; /o BBREER RSB R «/
u32 ticks=0; [ BC BREMBH %/
RCC_Configuration(); /x BERRYHE )
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 x ADC_GetConversionValue(ADC1)/O0XOFFF;
printf( "The current VolValue = % .2fv\r\n", VolValue);

3
KR X KRR KKK KR KRR KK KRR X KX KRR XK KKK KKK XXX KRR XXX X AKX XK
* EHA + RCC_Configuration * WHER .k
* EMEHA : RERGEE I * BEE =

« BABH . %
T T T T T T v
void RCC_Conf iquration(void)
{

(/% A#SHUE Y RCC_Configuration MM AFEMI AT, WK R ABRFHEAL  » /)

/* {EREEA BRI RET B %/

RCC_ d(RCC_ \ USART1 | RCC_ iph_GPIOA |

RCC_APB2Periph ADC1 | RCC_APB2Periph_GPIOB, ENABLE);

i

/R KKK KRR XXX KKK KR KKK KK X KKK KK KRR KKK KKK KK KKK KKK KX
* BMA : GPIO_Configuration * HsER %

* AR : B4 GPIO O ThAE * IR FIE 2 X
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* MASM : X
B T T E T T T T T T,
void GPIO_Conf iguration(void)
{
/% 5E X GPIO ¥ #h k45 H & GPIO_InitStructure * /
GPIO_InitTypeDef GPIO_InitStructure;
/% E USARTL i) Tx B (PA.9) 938 2 S REHEBR 4 tHi st « /.
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 9;
GPIO_InitStructure. GPTO_Mode = GPIO_Mode_AF_PP;
GPTO_InitStructure. GPIO_Speed = GPI0_Speed_50MHz;
GPIO_Init(GPIOR , &GPIO_InitStructure);
/% % USARTL ) Rx B (PA. 10) 12 25 5 AR = /
GPIO_InitStructure.GPI0_Pin= GPIO_Pin_10;
GPTO_InitStructure. GPIO_Mode = GPIO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/% ¥ PB.OBENBIBAM «/
GPIO_InitStructure. GPIO_Pin = GPIO_Pin 0;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode AIN;
GPTO_Init(GPIOB , &GPIO_InitStructure);
)
R L L L T T T -
* BEE + ADC_Configuration * WHER .k
* EMAA « ¥EAILIIE 3 ADC ¥ * IR[E : E
* MABH X
R L T T T T T T p—_—"s
void ADC_Configuration(void)
{
ADC_InitTypeDef ADC_InitStructure; /% 53 ADC I HAALLEHI 4K ADC_InitStructure * /
RCC_ADCCLKConfig(RCC_PCLK2_Div4); /* FLE ADCBISHAME »/
/xRS TARBUS S0 R s RO S S B R R B MR e RO R B
*  ADCHCHRATXSFF 5 3HAT AL e i) ADC 3 9 BCE K 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 HUE N BT 1 RAERTEI R 55.5 M «/
ADC_RegularChannelConf ig(ADC1, ADC_Channel 8, 1, ADC_SampleTine_S5CyclesS);

ADC_Cnd(ADC1, ENABLE) ; /% f#iE ADC1 «/
ADC_ResetCalibration(ADC1); /x ST ADCL BB HERAERS * /
while(ADC_GetResetCalibrationStatus(ADCL)); / » 7§ ADCL BMEFEBRLMITR */
ADC_StartCalibration(ADC1) ; /% JEHR RDCL EeME * /

while(ADC GetCalibrationStatus(ADC1)); /x HE ADCL MR * /




D stz ey

ADC_SoftwareStartConvCmd(ADC1, ENABLE) ; /* Fish ADCL 5 x /

XK KKK KRR KKK KKK K KK KRR KKK X X K XK KK KR KRR KX KKK KK KK KKK XX KX KKK
.21 : USART_Conf iguration * R =

* R : BE USARTI * AR [ =

* WASH : X
B
void USART_Conf igurat ion(void)

{/ % AHSUEDJy USART Configuration Wi #S. LM R A BFIFM A2 » /)

R R R R T T .
. HHE + fpute BT T S

* R A : ¥ printf WEEELLB USATRL  » SEEIH : K

* WAZEK < K

R R R R R T A ——
int fputc(int ch, FILE * £)

(/% ARSI N foute MBATE, WBHR ABIFHR A3 /)

5.11.6 {ERZINERHY
(1) ¥ RCC_ADCCLKConfig( % 5.11.2)

#5.11.2 &% RCC_ADCCLKConfig i B3

® %

RCC_ADCCLK Config

void ADC_ADCCLKConfig(u32 RCC_ADCCLKSource)

@ ADC # $f (ADCCLK)

RCC_ADCCLKSource: i X. ADCCLK , %0 $ ) 1 APB2 B # (PCLK2)

S ¥ : RCC_ADCCLKSource, ¥ # ADC i 4f35i% , % 5.11. 3,
#£5.11.3  $% RCC_ADCCLKSource £ X

RCC_ ADCCLKSource 8 | "o RCC_ADCCLKSource 88| # %

RCC_PCLK2_Div2

| ADC B = PCLK/2

RCC_PCLK2_Divé

| Apcassi—pcik/e

RCC_PCLK2_Div4

| AbCHtgr=rcLk/a

RCC_PCLK2_Div8

| Ancatar—reiss

#:

RCC_ADCCLKConf ig(RCC_PCLK2_Div2); /» Mg ADC B #h 45 % ¥y PCLK2 2 43450 * /
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(2) R¥ ADC_Init( A& 5. 11.4)
#®5.11.4 & ADC_Init 2B

TEHE R B
RUA ADC_Init
REOE void ADC_Init(ADC_TypeDef » ADCx, ADC_lnitTypeDef + ADC_InitStruct)
Bl M ADC_InitStruct 1452 8 S 00 th65h 8 ADCx 9% 7 3
WABH 1 ADCx:x @ 1 1 3% 2 R 3% #% ADC 4t ADC1 & ADC2
WABK 2 ADC_InitStruct # #1%5#) ADC_InitTypeDef #3 # 617 T 162 M i ADC (AR 1S E.
WHEH %
BB x
SR EM x
LEES S %

S ¥ ik : ADC_InitTypeDef structure, & X F X #f stm32{10x_adc. h,

typedef struct

u32 ADC_Mode;
FunctionalState ADC_ScanConviode;
FunctionalState ADC_Cont inuousConvMode;
u32 ADC_ExternalTrigConv;
u32 ADC_DataAlign;
u8 ADC_NbrOfChannel;

} ADC_InitTypeDef ;

@ ADC_Mode, @& ADC THEZEM LR # N ADC X, B# 5.11.5,
#5.11.5 $# ADC_Mode X

ADC_Mode 28 LS
ADC_Mode_Independent ADCI #t ADC2 THF 7 ML 8
ADC_Mode_ReglnjecSimult ADC1 #1 ADC2 T{E7E 2 MM A F 2 1 A SR
ADC_Mode_RegSimult_AlterTrig ADCL #1 ADC2 THE 45 4 5 R P20 5 0 A
ADC_Mode_InjecSimult_FastInterl ADCL #1 ADC2 T{R7E 45 5 MR 0t 2 AR
ADC_Mode._InjecSimult_Slowlnterl ADC # ADC2 TH GRS ABARBELHER |
ADC_Mode_InjecSimult ADCL il ADC2 T #5756 45 tE AR
ADC_Mode_RegSimult ADC1 Al ADC2 TAE7E ) 2 MR
ADC_Mode_Fastnterl ADCI Al ADC2 TAF1E thil ZHHK
ADC_Mode_Slowlnter! ADCI #1 ADC2 THF7E M % 8 B
ADC_Mode_AlterTrig Wﬁ ADC2 TAFfEX B MR B




VA stvn sy

@ ADC_ScanConvMode, 3 # ADC T fE 76 S H#i RE R B U, T LU X S50y
ENABLE ## DISABLE,

@ ADC_ContinuousConvMode, ## ADC T.4F7 i 4530 & S AR, 7] L E XS ]
% ENABLE ## DISABLE,

@ ADC_External TrigConv , 28 5 ff I 40 ¥ fit & 4% # U fe )5 3l #0L I3 18 oy 4/ M e e O,

#5.11.6.
#5.11.6  $ ¥ ADC_ExternalTrigConv &
ADC_External TrigConv £ # % iE
ADC_External TrigConv_T1 AT 1 AR L BRI 1 fE DA AR KR U
ADC_External TrigConv_T1 T FEER AR 1 M B BRI 2 SR R R B
ADC_External TrigConv_T1_CC3 HEAEER B 1 GOM L RGR 3 1 MR R R
ADC_External TrigConv_T2_CC2 [ S HEE R 28 2 (098 2 BRI 2 fE RSN A R R
ADC_External TrigConv_T3_TRGO T BB 3 0 TRGO 152 5M AL £ 6 R
ADC_External TrigConv_T¢_CC4 [ MR E 4 B B I 4 S A R
DDC,EX'"mlTnxCu"v,Ex'JTll Tﬁ#%ﬂ‘!‘ﬁiﬂiﬂ 11 MR S B R 5 B

ADC_External TrigConv_None I

© ADC_DataAlign, #L5E ADC §# 2% R 6 22 91 % 5 8 & A% 58, W% 5.11.7,
% 5.11.7 $% ADC DataAlign & X

ADC Datalign S% | W% [ Avcmaniign 53 | w &
ADC_DataAlign_Right L ADC %8 4531 7 “ ADC_DataAlign_Left { ADC 48 5 5 ]
ADC_NbrOfChannel, $L5E T J0UFF #£ 17 #% S 5% % ity ADC B 803 B , BUETEEIRZ 1~16,

il

/% Wit ADCL B 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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#£5.11.8 &M ADC_RegularChannelConfig # 83

mak | K
wE ADC_RegularChannelConfig
void ADC_RegularChannelConfig( ADC_TypeDef » ADCx, u$ ADC_Chennel,

BRI u8 Rank, u8 ADC_SampleTime)

ek B A ADC fy % R ¥ 4 i BT 6 5 AL G R AR B [
WASK ADCx:x o[ LA 1 8 2 K86 ADC 4hi ADC1 5 ADC2

WABM 2 ADC_Channel: 8 8 # i) ADC ¥ ift

WABH I Rank: S0 41 R FEOUF . BUGLAE 1~16,

BWASH 4 ADC_SampleTime; # 5 ADC 3 if 9 R i (] {&

LB 3 4 x

& E

SRR x
| s x

SR

© ADC_Channel, # % i 1f 3 /| I 3 ADC_RegularChannelConfig 3% & # ADC i,
R#5.11.9,
#£5.11.9  $# ADC_Channel & X

ADC_Channel ¥ wos ADC_Channel £3 LI
ADC_Channel_0 ## ADC #ilf 0 ADC_Channel_9 ## ADC #i3H 9
ADC_Channel_1 6 ADC i 1 ADC_Channel 10 ##% ADC B3 10
ADC_Channel 2 # 4 ADC it 2 ADC_Channel_11 ## ADC @il 11
ADC_Channel_3 4% ADC it 3 ADC_Channel_12 ## ADC il 12
ADC_Channel_t 4 ADC 3l 4 ADC_Channel 13 mwADCEL TS |
ADC_Channel_5 % ADC M 5 ADC_Channel 14 ## ADC i3l 14
ADC_Channel 6 % # ADC il 6 ADC_Channel_15 % ADC M3l 15
ADC_Channel 7 4 ADC#iitt 7 ADC_Channel_16 ## ADC B 16
ADC_Channel_8 #H ADC #ill 8 ADC_Channel_17 #H ADC il 17

@ ADC_SampleTime, i 5 1% 38 38 9 ADC R e ], 3% 5. 11,




&swmz EEE3H

#£5.11.10 $3 ADC_SampleTime & X

hmc SampleTime_1Cycles5 | REEBFEN 1.5 /81 ADC_SampleTime_41Cyeles5 | RHERHE Y 41.5 Y

ADC_SampleTime_7Cycless REREN 7.5 B ADC_SampleTime_55Cycless | SRR % 55.5 MM

ADC_SempleTime 8% | W % ADC_SampleTime B #
1

ADC_SampleTime_13Cycles5 | KR 1% 13.5 Al ADC_SampleTime_71Cycless | R84 71.5 K

ADC_SampleTime_28Cyel SRR IE ) 28.5 R ADC_SampleTime_239Cycless | R#ER (% 239.5 /M

#l:

/% i ADCL A IS 2 BN B 1 BB RIERE L 7.5 B % /
ADC_RegularChannelConfig(ADC1, ADC_Channel 2, 1, ADC_SampleTime_7Cycles5);
/% %% ADCL 45 FIS 8 BN U 2 B BOUTE  RAERS I 1.5 B < /
ADC_RegularChannelConfig(ADC1, ADC_Channel 8, 2, ADC_SampleTime_1Cycles5);
(4) RM ADC_Cmd(RF 5. 11.11)

#5.11.11 & ADC_Cmd $LHA

B B
1€ “|abccma
C3.432 B void ADC_Cmd(ADC_TypeDef * ADCx. FunctionalState NewState)
Bl MR KA ADC
WABH ADCx:x 6] LLR 1 # 2 ¥3% # ADC 5hi ADC1 & ADC2
wABH NewState: 4% ADCx (4% . 21 SHAT LK. ENABLE 804 DISABLE
BB %
i £ 7
ok %
W R %

.
ADC_Cmd(ADC1, ENABLE); / * {#flE ADC1 » /
(5) ¥ ADC_ResetCalibration( L 5. 11. 12)
#5.11.12  &# ADC_ResetCalibration it B

WA ) e O]
ET7) ADC_ResetCalibration BB * T
BT void ADC_ResetCalibration( ADC_TypeDef * ADCx) LIE e x

[omme | mwmee A wrmaes Yl
WABH ADCx. x PJ B 1 3 2 k£ # ADC 5% ADC1 % ADC2 LB x
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1
ADC_ResetCalibration(ADC1); / x % {if ADCI fyKeHE HF #7 4 » /
(6) ¥ ADC_GetResetCalibrationStatus( JL%& 5. 11. 13)
% 5.11.13 B ¥ ADC_GetResetCalibrationStatus it B

WEE rg
| wacx ADC_ GetResetCalibrationStatus
ET3 FlagStatus ADC_GetResetCalibrationStatus(ADC_TypeDef » ADCx)
B I ADC 5 40 K95 488 B0 RS
BABY ADCxx AT LR | 8 2 K3 ADC 4 ADCI 5 ADCZ
SisH % } i
i ADC S4B M A7 880 B R A5 (SET 8% RESET)
*
%

/x ZRHADC2 S A R HEFAF BR OORE + /
FlagStatus Status;
Status = ADC_GetResetCalibrat ionStatus(ADC2) ;

(7) R¥ ADC_StartCalibration( L% 5. 11. 14)
#5.11.14 & ADC_StartCalibration i B

EED) e
1.¢4 ADC_StartCalibration
BRI void ADC_StartCalibration( ADC_TypeDef x ADCx)
A FUHE ADC B F bt
BASH ADCx:x 9T LU 1 3R 2 3% % ADC 4hi% ADCI 5% ADCZ T
SN %
i i E N
sk st x
I E %

i«
ADC_StartCalibration(ADC2); / » JFF i ADC2 f) & Kl » /
(8) B ADC_GetCalibrationStatus( 1% 5. 11. 15)




E STM32 B¥ %

#£5.11.15 & ADC_GetCalibrationStatus it #

HEE o8
ECZ etCalibrationStatus
B FlagStatus ADC_GetCalibrationStatus(ADC_TypeDef  ADCx)
s A ADC MR RS
BASK ADCxx FIBU 1 5% 2 %5 ADC 44 ADCI & ADCZ 1
LRSS %
& ElE ADC By HAR % (SET sk RESET)
e *x
R %

Bl

/% $KIRADC2 B A KRR » /
FlagStatus Status;
Status = ADC_GetCal ibrationStatus(ADC2) ;

(9) R ADC_SoftwareStartConvCmd( 3 5. 11. 16)
#5.11.16 & # ADC_SoftwareStartConvCmd i B

WH% ® 2
L¢3 ADC_SoftwareStartConvCmd
BB void ADC_SoftwarcStariConvCmd(ADC_TypeDef * ADCx, FunctionalState NewState)
LR BERE S S R 1 SE ) ADC MBI U3 B30
WABY 1 ADCx.x AT LU 1 % 2 % i&#% ADC 4hi@ ADCI 3 ADC2
WABM 2 NewState. i ADC @ $ 455 8053 18R %5, XS 8 U ENABLE 5 # DISABLE
L2 x
EEE x
Sede kit *
3 R x

.
ADC_SoftwareStartConvCnd(ADC1, ENABLE) ; / » F#{$ 2 /3 ) ADCL §648 « /
(10) B ADC_GetConversionValue( 2 5. 11. 17)




o—— STM32 BHXH- 5,

#5.11.17 & ADC_GetConversionValue i B§

4 ® o8
[1.€3 ADC_GetConversionValue
Ed.¢.3 ul6 ADC_GetConversionValuc(ADC_TypeDel * ADCx)
L EERIE— % ADCx KA REE R
WABH ADCx:x A £ 1 & 2 % # ADC 5% ADC1 3 ADC2
BHEN %
EE SRR B
KAl | %
ECLLLs %
1 :
/xR RC B — W MR * /
ulé DataValue;
~ ADC._ fonValue(ADC1) ;
5.11.7 FEREBM!

@ BFH ADC Hrt 537 S ALE # 9 MHz, {8 STM32 30K 8549 ADC Fi fo i 9 B A B
BRFIH R 14 MHz, MfTAEIS E) 14 MHz BB SR E2 B4R S — 4 RCC MR By K. A
B PLL S E 56 MHz J-4EJy 20 6 28 PCLKL i3 % PLL 5% 2 44, B8 ADC it
iy PCLKL 4% 2 4145, SUAT A48 3] 14 MHz 9 ADC B4, {EXBEAHSE T APBL 84
B T A .

@ T NBEMF & R AE R T AWK REB WA S ADC 5 5% 538 47 508 Y AU B0 1
LT BT BB B R BHRAE ADC 95 % e JE B 5 , 76 B R JE B3k ADC
R 2 B B2 UK PR IR B AL TR BRI b B — R v o
Xt ADC BFE B RHATA T . MR SE L K2 ADC B7 FIE i 60 5 BT 75

@ BFRRAT TR BRI AR AT A 8 2 B 0 O R . ARM Cortex —
M3 PRI R SRR B BT L 330 R0 0 37 AT R B IR O R 0 0%
HLS ., KEEF2BRER? ZEAHSE KUREEEHFENHSREOREFTEBR
EHE 100 AL AR R A A M BT 7 0 S A 5 o 38 4T 98 2B B BB .

@ RRAFR LGN 858 TR EH M ADC AT R R B S K L
UG RAT—~ R M,

® ZERA D ADC HITH STM32 8844 -, 8] LIl 2 MSPS HE B R (MSPS: B0 H
TRRHE




ESTMM B¥EiL

5.11.8 SR

LR EL TR, RBERBZEET F7
TTHRVE A A RS HER G GE IO T Cult
FS TR S5 5L MG T FS @ #IEFT. B The current VolValue = 1.27w
SJEHES) e e ADC 55 8 F: Bl b ay s (8%,

The cuwrrent VolValue = 1.25v+¢

SRR, o DR B PCSAO M O LRk The current VolValue = 131w

BT BRI 5. 11. 3 BB 8L The current VelValue = 1, 37ye!
W LLE F], ADC fT SR B 1 6 o PR B 25 el 7 3% e

K AR RS The current YolValue = 1.4Tv+

5.11.9 N & The current YolValue = 1.53v+

A EENRT STM32 #5 ADC 4% B TEHY The current VolValue = 1.60v+
THAE AL R I E . ADC fE i Figit i
EE R, BIRL R H STM32 I — T 5. 5 The current VolValue = 1.62v+
B BRI A0S0 B L T R STMBZ 1y Corant VolValue = 188w
) ADC BT, 428 — LU JORE 0 i B 5 R L i SR
A%, ik STM32 8 ADC B RE . BS.1L3 ADCEBAR

5.12 EBRERBONE

5.12.1 ff &R

TR BN B F SR AT B Lo, STM32 s il 28 g I P 48k 140 5 B9 28 e YL 1T 1A
BERSEH F B NFRE £, STM32 77 i 4 16 88 8 FH 52 B 28 A L 4 2 1 38 (L B I 3
FRIE R WHTR B RTC S BT I AB OB ITHAR LR F— X LA 205, M
MH LB, STM32 Bl T 2 AN# % e it 48 TIM1 A1 TIMS, 4 43 Al & i 28 TIM2. TIM3
TIM4 # TIMS, 4 2 3 ASE R 8 TIM6 1 TIM7, il - RTC FIMJB ARM Cortex - M3
WL SysTick A3, W STM32 B4 af i 0 522 i 8835 3 T AR 10 4,

STM32 (5 i 88 R ALLE % B ok, 117 ELZE 3 B b a4k 38 K«

© LA ik AR AL LA FH P B R M B 0 I DK M, 3R HLAS B 0 DAC BT (354>

STM32 B 45 ) 4248 T — b A5 i
© i FHE AR AL ELA o (D AR T BE LB E R DA T M AR B H R B
iH PWM it 5 fil L B IF 30 4 D 88 S 37 4 4 .
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© G SE I AFAH T W P R 28, IR S ML S A MR INA T AT R A SR K R
BEA PWM 55 R 2 g 2 B E S SRS SFRETUS H 6 B PWMES.
HRERBTIEEEELSESTIMT STM32 B EM, 74 6 BHEXBHY
PWM {55, XA X #AT B UPS ER EMAMFEARKRBBANBEE —R4ER
ETHEM=MRSBEEHVLORES . THAAEHSHAH 4 3 PWM 8 HEHE, FEFERX
B RBIERA . RO STM32 NLAERE R il tL R R e WL, i BE ST S BE SRR R 4,
TRELHARME., B~ AREE, U RS T 3R A S8 R B A 4
STM32 f38 F 5 i 25 1 38 3 7T 4R P2 BU43 SR AR IR BH (49 16 i &1 S8R BB, HAF g .
® 16 fifi I/ F AShEBE R M.
© 16 { A AR FTAAAE VT RRS 0T B ITA B9 4 SR BT 1~65 536 (B9 FE .
© 4 ANHSTEE A GE T Y EBE A 4 R PWM 15 5 GRSk b IR D 5
BBk R
o WS RES R ENBEERE,
© W H R AR A P T EL DMA SR 8038 R/ F B B BRI A
P TR A PR SRS A ) s B R 3 GH RS R S 4 B L B 4. 3
SAACH B I SR AR R SO ) s S AR A,
® T XHFIE AL TR R AR A A
A% STM32 %A i 851 T A SR PR A IO 0, B bk B4 — A s I BB O P 7 38 205 L 7B
ERTUARERMMOEN 8. AW EBMIEE NG STM32 8 & B 28 TIM2 8957 1, 4%
FEIZE TIM2 ) 4 % DO RE - B 36 85T | L34t PWM {5 8 /= 4 F PWM #§ A 3Kk
BFFLBRIT.
5.12.2 BYEST
TS S 8 A ) S B — B M TR, B BT B B TR R — A
16 i 91 3R, U IR ST AF 47 28 0 ) B TR AE AR 77 B S SR M0 B M D BB . SO AT LA g
PR 6] LB BT PR R B B T 3 RE A BRAETIM B S M ez —”, |
R A 2R L BUBT A T R B0 R R B S %
1. SEIRGit
A/ SR 28 TIM2 047 — D SE 00 B, LA VE 36 90 B0 40 B 0T 26 030 B, 58 B
0T AR STM32 (8 TIM2 SErd 856 4 A0 758 3 A S D SR o0 3 9 o
JB %5 AL SLBTXE R 89 LED KT 045 85 SR B 40P 5. 12,1 BF .
2. BEH R
AS/INTT S o B 75 A e B ARG L, LR — A~ STM32 2 /N % 4 4~ LED /AT,
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M5.12.1 BAEHBZMERTERREER
B 5.12.2 iR,

3. BEgit GrioaT D)

FANH BB AMF aPions |—S—m

© W E RCC %77 28 4, {6/ PLL & th 72 GP10AS Dt
MH i $i4 26 6 , 34 B8 PCLK1 i 4 P I
PoEA L STM32F10x 1 =

® B GPIOA £ 4.5.6.7 51 B 0 HE 0 4 1 41 GND

X.
o FE TIM2 A 2 H 5. IR ERM N 65
535,55 ¥H 7 199, 348 kST ENE .
® FCE TIM2 () 4 A1, BB 16 L ol X (RS LR DL IR DO B8, S 35 L FU R 77
. ATOF TIM2 X 4 A A9 OSSR . 4 MBI A IC RS He i O S A 2
2k 40 000,20 000,10 000.5 000,
® EE NVIC {68 TIM2 i,
SE B 28 B TR )R 4 R R (R, (B STMB2 #9388 FH 2 BT 3848 te F 2 BT BT 8GR 2
#SysTick RTC % i 8§ RIA R, AR Z 76 T Rt i K 5
O Bt EABRE T H PCLKIL M40 ECE X PLL it 89 2 414, % 36 MHz, i TIM2
fE B APBL B4 BR B4, 18 B89 B A2 PCLKI B4, % 36 MHz? HERR,

E5.12.2 HAEHBIHEST
EXRBEHREE
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STM32 69 R 5% F M4t T8 . 25 APBI 660 B % PLL Bt ehis th 19 2 204 ed , 38 e
48 BT 75 30 60 B A AR RO R LA 2, Bk TIM2 R 2% M SR E A S MR R 72 MHa,

@ # TIM2 WIS AR B K 7 1997 BT 4788 PSC15.00) , [FREAT LU £ R Fi
4 TIM2 B0 3R B AR« fo e /(PSCL15:0]+ 1) F R T B E) TIM2 850 H 5
] Tows B :

Tewr=(7 199+1)/ 72 MHz=100 ps
@ B 7T LAS B A S0 B v 5 S B B8 K A v O SR A B 180 (T R T 23 5054
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 T AE 7 i 8] B A0 F 0 T A BLAI (LA AR SR i 93858 1 o)
O % PR TIM2 78 1) L8O, 7R G B 380 A 0 FFEA ST, LUk s B 28 it
KT BAAB B A 65 535, M /RE M 35 MO B T 65 535 ¥ FHEYT 0 YT LkLE 1 L3R
@ M 10 R AT 0% 1 B 5E 2 40 000, TIM2 & OCLGHEE 1) # £ F i
BT
® M 01 EIHEG UGB 100 ps;
© FEHMAE T I8 B VLI Th AR, 243 3 40 000 B, B AR TR IS B 4 L 3 R W T
JE TS 1 PG T 3 e D R T 3 R R b BT T L BT 3
U B PO AR 45 I A L 617 — T A e B X B S BB .

© AT H e U R A T AR S5 AR, AN 1 TR O G B B I M BT+
VC B A T OB S L 247 - 40 00040 000=80 000, 8 532 Aif 88 45 K+ # AT 65 535,
st b 2 R I SR EL B DR AR 4 80 000 —65 535=14 465,

© JHEX WA SR ] A AESE A 40 000 b ) 1 HHBE E 65 535, F F — i
A A — DB R (KR AR R BB RSB HE NS LT
B REFFR B AR AEFFREER) HRERIEE 0 &3 A L.

® HFHE 14 465 R KA R IH KKIER.

© Hfth 3 B THEHLE MBI 1 —3,

SRR R O RE BB (B A DI R — A BT M TR T TR 4R
#5.12.1,

%5121 BAEHMBZMELTRRTREEN

Pk

cortexm3_macro. s

#o®

STMS32 (R B30 #F i 45 W0 09 R 0 3R 5T L 51 SR AT

boot X4

stm32f10x_vector, s
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@ks.12.1
Pt P R
stm32010x_rec. ¢
B2 RCC M2 R
stm32(10x_flash. ¢
stm3210x_gpio. ¢ R GPIO BB H M
library X #H8 R R WA 2 A 6T — 26 T R 0 STMO2 1
smazox . ¢ B stm32010x_lib. ¢ MR AR
stm32f10x_tim. ¢ 0% STM32 A% 31 A MR
s5tm32{10x_nvic. ¢ 2R A5 O 1 2 NVIC R R
interrupt X4 | stm32flox_it. c STM32 (& Wi R 55 F BT
sre X4 main. ¢ RARE

4. BEAR

T T

* & : main.c

* fEE : Losingamong

* EMEH : 17/09/2010

EE 33 : ERF

KKK XK R KR X KX KX R KX KK RN XXk Xk
/4 M == e o ./

# include "stn32£10x_lib.
/% HEXFXRRT

/x HEXBBE

/% HEXERBE

/x BEXERER

vul6 CCRL_Val = 40000; /o BERAL th e BE 1 O A

vul6 CCR2_Val = 20000 /o WA BRI 2 H BRI ER -/

vul6 CCR3_Val = 100005 /* DA BGE N 3 AR « /.

vul6 CCR4_Val = 5000; /% FERACH W BGEY 4 AR - /

/v BEXEEAE oo !

void RCC_Conf iguration(void) ;

void GPIO_Configuration(void) ;

void NVIC_Conf iguration(void) ;

void TIM_Conf iguration(void);

R R XK KKK AR R KKK XK KKK KK KR KKK KKK K KK KKK KK KKK KRR KRR KKK NN
* BBA + main » WHER X

* EEIHR ain B 3 » EETH %

* MAB¥ . X

I T

int main(void)
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RCC_Configuration() ; /x BEREMH «/
NVIC_Configuration(); /% BE NVIC » /
GPIO_Configuration() ; /o WEGPIONRO %/
TIM_Configuration(); /% BB TIM x/
while (1);
}
I T T T T T TP
* BME : RCC_Configuration * WHER : E
* B  REREEBWENH * B fE : X

« HABK . X
KKK KRR XXX KKK KKK KRR KKK KRR KRR KK KRRk R
void RCC_Conf iguration(void)
{
{/ » #ESHRUB Y RCC_Confiquration WA AF, WM R ABFEMAAL  »/ b
/% 3TIF TIM2 BfBh %/
RCC_RPB1PeriphClockCud(RCC_APB1Periph_TIM2, ENABLE) ;
/ * 3TFF APB H.£% b A9 GPIOA,USARTL g » /
RCC_APB2Per iphClockCad(RCC_APB2Periph_GPTOA, ENABLE) ;
}
N T e,
* EBE + GPIO_Conf iguration * HHERE . E
* IR : W% GPIO M I ZhAE * BB : E
* WABH : X
R L L L L LT T T T}

void GPIO_Configuration(void)

/% 5 X GPIO ¥tk 4k 45 M4k GPIO_InitStructure  /

GPIO_InitTypeDef GPIO_InitStructure;

/% BCHE GPIOA.4, GPIOA.5, GPIOA.6, GPIOA. 7 N#EHMH » /

GP10_InitStructure. GPI0_Pin = GPIO_Pin 4 | GPIO_Pin_5 | GPIO_Pin 6 | GPIO_Pin 7;
GPI0_InitStructure. GPI0_Mode = GPIO_Mode Out_PP;

GPIO_InitStructure. GPIO_Speed = GPI0_Speed_SOMHz;

GP10_Init(GPIOA, SGPIO_InitStructure);

}

R AR XK KRR KKK KKK KR XXX KX KRR KRR XXX KK KRR KX KK KX K
* BEE + TIM_Conf iguration * R &

* IR < R TIM&EE * SEEM kK

* WABM X
i
void TIM_Configuration(void)
{
/% 52 TIN_TimeBase §) it 45#)#k TIN TimeBaseStructure x /
TIM i TIM_Ti
/% & TIM_OCInit FJ 4 LLE MK TIM_OCInitStructure  /
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TIM_OCInitTypeDef TIM_OCInitStructure;

/o HECERA N 65 535; BN (7 199 +1 =7 2000 1 53] 05 11 13T 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

/> EE B ALEEA </
TIM_PrescalerConfig(TIM2 , 7199 , TIM_PSCReloadMode_Inmediate);

/* %% 0C1,0C2,03,004 M s TARMER N HCAS ALK s i A b B VT MO0 o A8 i 5 16 0 0 31 0, )

LB« /
TIM_OCInitStructure. TIM_OCMode = TIM_OCMode_Timing;
TIM_OCT I = 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, S§TI¥ OCInitStructure);

/x BIEFEREFAR «/

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);

/% il TIM R %/
TIM ITConfig(TIM2 , TIM_IT_CC1 | TIM_IT_CC2 | TIM_IT CC3 | TIM_IT CC4 , ENABLE);
/% JAE TN x/
TIM_Cad(TIM2 , ENABLE);
}
XXX KKK KKK XXX KKK KKK XK K XK KK KKK K XK K KKK KKK XK KK KKK KR
* A : NVIC_Configuration * SR : &
* RHHER : BE WIC B * IR ME : &
* MASH &
I T~
void NVIC_Configuration(void)
{
/% SESLNVICHI IR ALLE A « /.
NVIC_InitTypeDef NVIC_ InitStructure;
/% #ifdef... #else. .. # endif ZH 1 S AR 48 B4R 3% 2 1 DS o 8T 160 B AR S o ik % /
4 ifdef VECT_TAB_RAM
/o ST ) ik B A 0%20000000 FF AR % /
NVIC_SetVectorTable(NVIC_ VectTab RAM , 0x0);




o———STM32 BRHIKR- 5,

ttelse /x VECT_TAB_FLASH ¥ /
/% o it R 4 o ik A 0xB0000000 FF 4 % /
NVIC_SetVectorTable(NVIC_VectTab_FLASH, 0x0);
# endif
[ EHRERSEO «/
NVIC_PriorityGroupConfig(NVIC_PriorityGroup_0);
/x FFJE TIMZ P, O RSE S IRKK0 B RSB R »/
NVIC_InitStructure.NVIC_IRQChannel = TIM2_ IRQChannel;
WIC:Ynir NVIC_IRQChannel iority = 0;
NVIC_ NVIC_IRQCH i =0;
NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC_InitStructure);

}

[ R KRR KRR K KKK KX KK KR KK X R KX KX XX XXX KK KKK KKK KKK KX KR X KK XK X K

. XA . stm32f10x_it.c
« feH + Losinganong

* AW : 14/09/2010

. g - R B

R L T,
FH KEME o ./

# include "stm32F10x_it. b’

/v POSMBMRAER oo mememmmeee ./
extern vul6 CCR1_Val; /o YIS RN 1 MR R+ /

extern vul6 CCR2_Val; /x PO RN 2 T MU MR+ /

extern vul6 CCR3_Val; /o T o HBRH 3 RO M A« /

extern vul6 CCR4_Val; /o PSS A 4R
N S
* RBE + TIM2_IRQHandler * WABM . R

* RBCHR « 3 S B8R TIM2 R IR 95 R M * EEE : K

~ WABY R

A

void TIM2_IRQHandler(void)

vul6  capture=0; /> HRMEGHRER PR «/
/% TIN2 W = 72 Miz, 595130 = 7 299 + 1, TIM2 counter clock = 10 kiiz
* CCL 37 % = TIM2 counter clock/CCRx_Val */
if (TIM_GetITStatus(TIMZ2, TIM_IT_CC1) |= RESET)
{
GPIO_WriteBit(GPIOA, GPIO_Pin_d4, (BitAction)(1 — GPIO_ReadOutputDataBit(GPIOA, GPIO_Pin_4)));

/x BRHRMAIEAE </
capture = TIM_GetCapturel (TINZ);
[ SR 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);
}
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(TINZ, 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 ], SR E R R R T LU/ B .

@ TIM e B 45 H 4+ 4 — A2 TIM_TimeBaseStructure. TIM_ClockDivision, % £
BT TIM TAEAE AT AR 4 8.

@ TIM2 2 i 28 ) 2 4> o W 34 R P — A o E A 11, 36 L FLRE B4 G 2 o 7, R b
HEA TIM2 WIS 25— BHM PR . HAE R e E .,

@ KT EHFIMESL WS STM32 HRS % FHGXREE).

6. RMBR

RSP RR TR, SR 2GR F7 3T 409 W 5T A SR S R S G )
#F Cul + F5 #7985 5051, WG T FS 286517, SR A MTFRR

@ GPIOA. 0 BIMIFF ik ## LED 4T A 4 s R 4R .

@ GPIOA. 1 5T E# A LED ATEL 2 s JA MK .

® GPIOA. 2 5IMBF % #8 LED $TIA 1 s MR A5 .

@ GPIOA. 3 5IMFf 49 LED KTLL 0.5 s S NI

YL TIM2 B 4 AN S A T 4082 R i 30090 0 1]
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5.12.3 tERHL

FLREH 2 RE AR — N SO RE R - B E MR B 2P0 . {EA B R
BATTINAE  FOBEH R LAAR 8% P B0 BT R AR P DT AT 3 44 e 2 A O 1T X B | B
B B, DAt SR S BB i 45 ) 58 S0 A P B

Keil pVisiond S BIF ZIRFH ARG T — 4+ 5% AN TIAE . B 8 5 47X (Logic Ana-
lyzer). 7E{# Keil uVisiond JF R F A BB BLRES , EATURSE— AR BRRA,
FALABRER BoR B IRR P RN R R E FARMM ML, Logic Analyzer FiR4t— T
BOFERA RO SR B A M REERES. BARERNELLHNE
BT UM H (B BT T b3 8 5 4 BUOR SR B 4 5, LR B b 8, Logic Analyzer {}
BB LR HBATEBMAOAN.

1. 3RIQit

F/NIREE RS TIM2 5 F 5 A 25 69 Lo 808t T AR 47 L0 iR 3, MR B TIM2 52 B 2840 4
AV TR LB AR, 3R B R DT AR 4 S i B AR S S . B
B 5. 12. 3 fix,

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
ARETEE . BRI B RE, WBEE TIM2 & 4 A 8588 57
St LA 5| B b M4 4 N LED #RAT, t0B 5. 12. 2 FrR i g,

3. BEigit

AN PR B SR 2 B TE AT BA R PSR R«

@ # GPIOA £ 0,1.2.3 3% 4 M3IMBE NS 2 HEEBRHS HER,

@ # TIM2 ity 4 B R E N LR ERHR,

%ﬁﬁ&mﬁﬁﬁ%%i?ﬁéfﬁfnﬁg—ﬂmﬁmﬁ-EW%:‘EE%EEL&BDN@W&
I IBE LSS BV B PR 0BG . AT 5. 12, 2 NP BRI R, AT
I /O PR LIE., TRXHABLES. 12.1,

4. EEES

FNEBRIFIEMEBTLRNOBF (R 5. 12. 2 AN HRE AT I RSk
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@ #& void GPIO_Configuration(void) R NI TF A% :

/i’k,&hl*R*)l&kkﬂﬂl’*}&l.!k**thi*)*ll*R***,&lllﬁk*k*v&lifﬂ%K’Dkl
* EHA . GPIO_Configuration * MR &

* EEAE : RE % GPIO MO EE * EEE : K

« BABH R

KKK KR KX KK KKK KKK KK K KKK K KKK KRR K KKK KX XX K

void GPIO_Configuration(void)

/% 5 X GPIO ¥#4 k4 #9fk GPIO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
/% 3R GPIOA | 4 MEMXTRTIM NG 2 AERLE T «/
GPIO_InitStructure.GPIO_Pin = GPIO_Pin_0|GPIO_Pin 1| GPIO_Pin 2 | GPIO_Pin_3;
GPIO_InitStructure. GPI0_Mode = GP10_Mode_AF_PP;
GPIO_InitStructure. GPIO_Speed = GPIO_Speed S50Miz;
GPIO_Init(GPIOA, &GPIO_InitStructure);
b
@ &% TIM_Configuration(void) A F K% :
KX KKK X KKK KK KRR KX XX KK KKK KRR XX KKK KKK KKK KKK KKK KK KRR KRR KRR RN
* REAE : TIM_Configuration * HHER : K
* REHE . BE TN EE * B[ &
* WABK X
I Ty
void TIM_Conf iguration(void)
{
/% §E X TIM_TineBase ¥] #4 4L 4%y {k TIM TimeBaseStructure  /
TIM_TineBaselInitTypeDef TIM_TimeBaseStructure;
/% S TIM_OCInit ] fL#5HI#k TIM_OCInitStructure x /
TIM_OCInitTypeDef TIM_OCInitStructure;
/xR RM Y 65535 B SRM A (7199 + 1=7200) ; BF$h 490 O; fa] b BB » /
TIM_ TimeBaseStructure.TIM Period = 655353
TIM TineBaseStructure. TIM_Prescaler = 0;
TIM_TineBaseStructure. TI_ClockDivision = 0;
TIN_Ti TIM_C = TIH_C :_Up;
TIN it(TIMZ , STIM )5
/x QRS LTEEA */
TIM_PrescalerConfig(TIM2 , 4 , TIM_PSCReloadMode_Immediate);
/* & f 0C1,0C2,0C3,0C4 il s THEHTE 4 th b B0 5 (4 A b B2 VC MO0t AR 4 s b 50 1)
0 i) £ « /
TIM_OCInitStructure. TIM_OCHode = TIM_OCMode_Toggle;
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState Enable;
TIM_OCInitStructure. TIM_OCPolarity = TIN_OCPolarity High;
TIM_OCInitStructure. TIM_Pulse = CCR1_Val;
TIM_OC1Init(TIM2, STIM_OCInitStructure);
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TIM_OCInitStructure. TIM_Pulse = CCR2_Val;
TIM_OC2Init(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);
Iw BUEHERFFR «/

TIM_OC1PreloadConfig(TINZ2 , TIH_( { Disable);
IV | £ig(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_CCl | TIM_IT_CC2 |TIM_IT_CC3 | TIM_IT_CC4 ,ENABLE);
/% JAEh TG «/
TIN_Cnd(TIMZ , ENABLE);
b

@ HHTIR S5 B K GPIO BRSEIR4MF M L4, HAMT .
R T
« EEA : TIM2_IRQHandler * WHEH X
* BB + 3 A E A% TIM2 o I B 95 o * & (B 2 K
* BASM %
KRR XK RN KKK KRR KKK KK KKK KKK KX KX XX KKK XX KKK X R
void TIN2_IRQHandler(void)
{
ul6 capture = 0;
if (TIM_GetITStatus(TINZ, TIM_IT_CC1) |= RESET)
{
TIM_ClearITPendingBit(TINZ2, TIM_IT CC1);
capture = TIM_GetCapturel (TIM2) ;
TIM_SetComparel (TINZ, capture + CCRL_Val);

else if (TIM_GetITStatus(TIMZ, 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(TI2, TIM_IT_CC4);
capture = TIM_GetCaptured (TIM2) ;
TIM_SetCompared (TIM2, capture + CCR4_Val);

)
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5.12.4 PWMHEHH

ok e BBV 5 (PWVD 8 by BE AT A= 4 — N b TIMx_
ARR #7725 4 2 5% . i TIMx_CCRx FFFBWE G K
75 e En 855 W L.

1. STt

AN HATH LR B B 0T @ TIM2 & 6 48 7= 4 g
M ELARFEE PWM {55, 3 #3X 4 ~ PWM {587 LED
AT, HARA A 0 5. 12. 8 iR, U —

2. SCIERER ETES 0]

AN REF R B 5. 12, 2 FR .

3. BEEigit

MR P B AR T 5. 12. 3 N UK ek ah , Boah R e e Rt TIM2 SR SRR 8 I .

® & TIM2 it 8 F 3 K 60000, BIAHAME K 0.

© WE 4 BN PWML 8, &4 B HE % 60 000,15 000.3 750.1 250,
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o [FRET B M F A, I S BHM ERRIIGE.

S —TF TIM2 E0F 88 TAEFE PWMIL R F & TAESLR, 0T« M 2853 3805 .
4 F AR /N T BB S D EU BB, W XTI 3 1 B i 1 5 | BRF5 5 o F 5 T
LT B KT x5 R K U5 | BB D R s T B R S I K B R
K0, 5B T AR R o F T H B AT R RV 8O D ER U b 8. R
BB Veow» BRAEBN Verer - WA LT E H U F SR E T =44 PWM 555
E fromH

Sfows=Vrrer /72 000 000
Heef 7 200 000 2 TIM JHU 80 1 5355 5748 T 3% PWM {5 589 5 % bt Duty W«
Duty=Veom/ Verer
TEXMFEMES. 12.1 3.

4. BEES

TE4 tH T RE S S AR (L 5. 12, 3 /M) 33l B3 AT 0 F 8 8.
@ B3 main. ¢ Xk

Jv HEXERAR e */
vul6 CCR1_Val = 60000; /% PWMEGH LIEBKM «/
vulé CCR2_Val = 30000; /« PWMEE 2 EBKA * /
vul6 CCR3_Val = 15000; /* PWME G 3 IE Bk o+ /
vul6 CCR4_Val = 7500; /o« PWMEME 4 TERK R« /

@ &% TIM_Configuration(void) 241 F »

J
* AEAE : TIM_Configuration * MR : X
* EBHE - BB TIM %3 iH * SRR s K
* MABN K
R I,
void TIM_Configuration(void)
{
/% 5EX TIM TimeBase ¥) #fi £ 45 #)fk TIM TineBaseStructure x /
TIM_Ti, f TIM_Ti N
/% SE 3 TIM_OCInit # kL5 HHK TIM OCInitStructure » /
TIM_OCInitTypeDef TIM_OCInitStructure;
/% SHBEBLE Y 60 000, BISHTMA N (0 + 1= 1), B4 51# 0, ) b H AR » /
TIM_TimeBaseStructure. TIM_Period = 60000;
TIM TimeBaseStructure. TIM_Prescaler = 0;
TIM_TineBaseStructure, TTM_ClockDivision = 0;
TIM_T. . TIM_Ce = TIM_C
TIM_TineBaseInit(TIN2 , &TIN_TimeBaseStructure);
/* %® oc1,0C2,0C3,0C4 i il

v

[

>_Up;
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* TAEBIA Y P o R

* GEEELCECRCH H R ¢

* BRSO

EECNzZE ¢ &y

* B VCRMA 4 )% CCR1_Val, CCR1_Val, CCRI_Val, CCR1_Val

*BRIM SN S0%, 37.5%,25%, 12.5% */
TIM_OCInitStructure. TIM_OCHode = TIM_OCMode_PW1;
TIN_OC! TIH = TIH_( _Enable;

TI¥_OCInitStructure. TIM_OCPolarity = TIH_OCPolarity_High;
TIM_OCInitStructure. TIM Pulse = CCR1_Val;
TIM_OClInit(TIM2, &TIM_OCInitStructure);
TIM_OCInitStructure.TIM Pulse = CCR2_Val;
TIM_0C2Init(TIN2, STIM_OCInitStructure);
TIM_OCInitStructure. TIM_Pulse = CCR3_Val;
TIM_OC3Init(TIM2, &TIM_OCInitStructure);
TIM_OCInitStructure.TIM_Pulse = CCR4_Val;
TI¥_OC4Init(TIMZ, &TIH_OCInitStructure);

L/ HEETRRFER «/
TIM_OC1PreloadConfig(TIM2 , TIM_OCPreload_Enable) ;
TIM_0C2 TIM2 , TIM_ {_Enable) ;
‘TIM_OC3Preload fig(TIM2 , TIM_OCPrel {_Enable) ;
TIM_OC4PreloadConfig(TIM2 , TIM_OCPreload_Enable);
TIM_ARRPreloadConfig(TIN2, ENABLE);

/x RB T «/
TIM_Cnd(TIMZ , ENABLE);

)

O FEFE TIM PR S B,

5. EEWER
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/e k3HF
# include "stm32£10x_lib. h"
# include "stdio. h"

/x AEXFRX KT -
/* HEXBECE -
/x BEXRBE -
/x HEXZRER
/xR SRR --
void RCC_Configuration(void);
void GPIO_Configuration(void) ;
void NVIC Configuration(void);
void USART_Conf iguration(void) ;
void TIM_Configuration(void);

R LT T

. EHE : main  WMER R
* W : main HE * B EE : E
* WMABHK &

B R d L L E L R
int main(void)

{

RCC_Configuration(); /x BBREGAE x/

NVIC_Configuration(); /% BB NIC x /

GPIO_Configuration() ; /% BB GPIOHH */

USART_Conf iguration() ; /% % USART « /

TIM_Configuration(); J/* WETIM %/

while (1);
}
/wu»*&xn:u»x&u*&a**ww*&«»*xae;r«n»*n»an**u*K‘e%*au**hﬁ*&n;k**t;u&»x&r
* EHA + ROC_Conf iguration * AR X
* A s REREE IR * IR[EfE s X

* WAB¥ X
i R
void RCC_Conf iguration(void)
{
{/ % A# SR RCC_Configuration WYL WBEESHCHS, LM% A BT WA AL /)
/o ATHE TIM2 BE %/
RCC_APBIPeriphClockCud(RCC_APB1Periph TIM2 | RCC_APBlPeriph TIN3, ENABLE);
/% §TFF APB Ak |- ) GPIOA,USARTI A x /
RCC_APB2Per iphClockCnd(RCC_APBZPeriph USARTL | RCC_APB2Periph GPIOA , ENABLE);

}

/KRR KKK X KKK KRR XX KK XX KK KKK KK XK XX K KR KKK K X X X X K K
« EHE + GPIO_Configuration * WHGER &

* AR « BEE GPIO ¥ 1 Y * R &

* WAB¥ . %

B P
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void GPI0_Conf iguration(void)
{
/% SE X GPIO ¥ ¥4 1k % #4& GPIO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
/% BB TIMZ I 2 XIS PR L HEEWASIN </
GPIO_InitStructure. GPI0_Pin = GPI0_Pin_1;
GPI0_TnitStructure. GPIO_Mode = GPIO_Mode_IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
/% B GPTOA L#Y TIM3 L X316 PA.2 W 2 D BEHE B * /
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) % 2 SHAEMB S I 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);
/% {%E USART1 & Rx B (PA. 10) ¥R S AM » /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , &GPIO_InitStructure);
i
J T
WA + TIM_Conf jguration * BHGRE . X
* BN + BB TIM & * JR[E %
* WABH : X

R NI

void TIM_Conf iquration(void)
{

/% SEXE VALK TIM_ICInitStructure » /

TIM_ICInitTypeDef TIM_ICInitStructure;

TIM_Ti itTypeDef TIM_Ti

TIM_OCInitTypeDef TIM_OCInitStructure;

/o R TIN O 2 @I WA BTN TIM A 2 5 102 Ak

* TIMBERAE RS A L B — A AT — 0 R A BB B Ox0 x /
TIM_ICInitStructure. TIM_Channel = TIM_Channel
TIM_ICInit: ure. TIM_ICPc =TIM_ICPolarity Rising;
TIM_ICInitStructure. TIM_ICSelection = TIM_ICSelection DirectTl;
TIM_ICInitStructure. TIM_ICPrescaler = TIM_ICPSC_DIV1;
TIM_ICInitStructure. TIM_ICFilter = 0x00;

TIM_PAMIConfig(TIMZ, &TIM_ICInitStructure);

/o BHETIM SARRAR IR TIM W BERMBBA 2 «/
TIM_SelectInputTrigger(TIM2, TIM_TS_TI2FP2);

/o ERABA R -/
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TIM_SelectSlaveMode(TIM2, TIM_SlavelMode_Reset);

/x FREMMR »/

TIM_Sel 1 Mode(TIM2, TIM_Mast 1 Mode_Enable) ;
/* FEIE CC2 M« /

TIM_ITConfig(TIN2, TIM_IT_CC2, ENABLE);

TIM_Cad(TIMZ, ENABLE) ;

‘TIM_TimeBaseStructure. TIM_Period = 60000;
TIK_TineBaseStructure. TIM_Prescaler = 0;
TIN_TimeBaseStructure. TIM_ClockDivision = 0;

TIM_T: TIH_C = TIM_C _Up;
TIM_Ti TIM3 , STIM T B
TIM_OCInitStructure. TIM_OCHode = TIM_OCMode_PWi1 ;

TIM_OCIni ture. TIN, =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 * BWHER K
* R - BB WICS¥K * BFEIH : K
* WAZK K
R T,
void NVIC_Configuration(void)
{
/xR SCNVIC By ALy iR« /
NVIC_InitTypeDef NVIC_InitStructure;
/% fhifdef... # else... f endif 4 H i fE ) R AR IR B 46 9K M R G PG 0 SR AR R Mk ¢/
# 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
/x ERBELSEO «/
NVIC_Priori £ig(NVIC_Priori 003
/% FFIR TIMZ SHH, O GRSE N HRSEH 0 USSR SEH + /
NVIC_Ini NVIC_IRQCH = TIM2_IRQChannel;
NVIC_. NVIC_IRQChannel jority=0;
NVIC NVIC. iorit: 0;

NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC_InitStructure);
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* B¥A + USART_Configuration x BHER X
* RN : B USARTL * R [EE X
» BMABH s R

N T Ty,

void USART_Conf iguration(void)

{/*  ##SHUFY Y USART Configuration MMM EE, RERABFHELA2 »/}
T T
- A . fpute  BHER

* REHHR ¥ printf WHEALE USATRL > EEI{E X

* WASH - E

P
int fputc(int ch, FILE » )

(/% AEWHRTY N fputc MMM, MR ABFHEAS «/)

/R KRR R KR KKK KKK K KKK K KRR KKK KKK X XA R KA RN K AR R KRR E AN XK N A KN XK

Y3 tn32£10x_it.c

. HH Losinganong

« HRHY . 14/09/2010

* R - TR S BIF

E KKK KRR KKK KK KX KK KKK KKK KKK XK K KRR KKK X KX K X X X Kk X %
/% %3AF -/

# include "stm32£10x_it. h"
# include “stdio. h"
[ E R KRR KR XX XK KK KRR K XK KK XK KRR KX X KK KRR XK K X K KKK R KK K
173 + TIM2_IRQHandler « MABH X
* ERBE « 3 FH S B 2% TIM2 ob Ui 95 6 B * BB &
* WMAZH : &
B L T T T T T T T T T T TR )
void TIM2_IRQHandler(void)
{
static float IC2Value = 0; /xR SMATRMS AR */
static float DutyCycle = 0; /x EXMARBKEARRRER </
static float Frequency = 0; /x EXBMABBAKG AR~/

static float Paulse=0;

IC2Value = TIM_GetCapture2(TIN2); /x EHMHE «/
Paulse = TIM_GetCapturel (TIN2);

DutyCycle = Paulse/IC2Value; /x KBBAR */
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 % .2fKHz\r\n" , (Frequency/1000));
TIM_ClearITPendingBit(TINZ, TIM_IT_CC2);
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5.12.5 ATERINERY

(1) &% TIM_TimeBaselnit( 1,36 5. 12, 2)

The Frequency
The DutsCycle
The Frequency
The DutyCycle
The Frequency
The DutyCycle
The Frequency

The DutyCycle

of input pulse is 1 200z
of input pulse is %24
of input pulse is 120Kz
of input pulse is %24
of input pulse is 1,200z
of input pulse is %24
of input pulse is 1 20KHz

of input pulse is %24

B5.12.11 PWMBHRXRAK

#5.12.2 &% TIM_TimeBaselnit i B3

HH% ft 5
[ TIM_TimeBaselnit
Tﬁﬁlﬁﬁi void TIM_Timelaselait (TIM_TypeDef » TiMx, TIM_TimeBaslnirTypeDef +
TIM_TimeBaseInitStruct)
RLEES HE TIM_ TimeBaselnitStruct 1§ 5 B 8800 K46 TIMx 691 ] 367
WABE TIMx:x BT 2.3 3 4 Rt TIM Sp i
SASN 2 TIMTimeBase_InitStruct: # i % #) TIM_TimeBaselnit TypeDef f 7 #f . 618 T
T UM x b fi] 38 4 ) 2 B £i5 8
B SH E
BEH x
el *
B R x
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£ 858 : TIM_TimeBaselnit TypeDef structure, & X F 3 ff stm32f10x_tim, h,

typedef struct
{
u16 TIN_Period;
ul6 TIM_Prescaler;
u8 TIM_ClockDivision;
ul6 TIM_Countertode;
} TIM_TimeBaseInitTypeDef;

@ TIM_Period, i BIHURIM . EHBMHLAH 0x0000~0xFFFF,

@ TIM_Prescaler, %% T %A TIMx i 60 5T 3 BRBOK B4 B, B R BTN
0x0000~0xFFFF,

@ TIM_ClockDivision, % B&f $p 48, W4 5.12.3,

@ TIM_CounterMode, ¥t & M 28I, W3 5. 12. 4.

#£5.12.3  $ ¥ TIM_ClockDivision 3 %£5.12.4 S TIM_CounterMode E X
TIM_ClockDivision S¥ W TIM_CounterMode % I S
TIM_CKD_DIV1 TDTS=Tek_tim TIM_CounterMode_Up RN e
TIM_CKD_DIV2 TDTS=2Tck_tim “TIM_CounterMode_Down T R
TIM_CKD_DIV4 TDTS=4Tck_tim TIM_CounterMode_CenterAligned] | o Xt 78U 1 3 #MRA
TIM_CounterMode_CenterAlignedz | s %3 805 2 i #OBR
. TIM_CounterMode_CenterAligned3 | 3 %1 77854 3 A |

/* H# TIM_TineBaseStructure i B ¥4 TIMZ yBf [5) £ M 7 A7 B8 411 = /.
TIN_T. 'ypeDef TIH B

TIN_TineBaseStructure. TIM_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

ME# ® 8
WU %lM,Prc&cnlerCunhg i
T void TIM_PrescalerConlig( TIM_TypeDef » TIMx, ul6 Prescaler, ul6 TIM_PSCReloadMode)
RlLES BE TIMx §i5 5
WABY 1 TIMxx WL 2.3 5 4 K3t # TIM 4hig
WABY 2 Prescaler 1§ i B 84 B4 i




o———ST™M32 BRXKE- 5,

@#%5.12.5
HH % 5
BHEN TIM_PSCReloadMode ; i 43 88 #2488
i B x - — :‘
SRR x o
B R x

S YA : TIM_PSCReloadMode , ¥ ## B SR E B MR, WK 5. 12.6.

.

% 5.12.6 $ ¥ TIM_PSCReloadMode T S

TIM_PSCReloadMode £3 l # #
TIM_PSCReloadMode_Update [ TIM BSR4 36557 M oY e A
TIM_PSCReloadMode_Immediate ‘ TIM i) 30 (5 B B e A

/% SCEVE AR TIMZ FRASAE » /
ul6 TIMPrescaler = OXFF00;

TIM_PrescalerConfig(TINZ, TIMPrescaler, TIM ]

(3) B TIM_OCInit( R 5.12.7)

#5.12.7 & TIM_OCInit 7

EXCE " %
AWK TIM_OClnit
AMETY void TIM_OCInit(TIM_TypeDef  TIMx, TIM_OCInitTypeDef » TIM_OClnitStruct)
RS #48 TIM_OCInitStruct 4 #5 5E 89 S BT L5 8 TIMx
WASH TIMx:x 0] LR 2,3 8 4 REH TIM S ]
MABH 2 TIM_OCInitStruct. §f [ 4§ #] TIM_OClnitTypeDef f4 §f & T TIMx bf [ B A BB 8
BN x

x
*x
x

S¥HR : TIM_OCInitTypeDef structure, 5 X F 3 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, % £ & i 854 th lL AR, L% 5. 12. 8,
@ TIM_Channel , gt Fi# 18 , % 5.12. 9.

#£5.12.8 $¥ TIM_OCMode & X #%5.12.9  $¥ TIM_Channel & X
TIM_OCMode £ # ok TIM_Channel &8 wo#
TIM_OCMode_Timing 46 ) b e B TIM_Channel_1 £  TIM il 1
TIM_OCMode_Active Wb R E AR TIM_Channel_2 @A TIM i 2
TIM_OCMode_Inactive R B AR TIM_Channel_3 R TIMEH 3
TIM_OCMode_Toggle 1 LB R TIM_Channel_4 R TIM I 4
TIM_OCMode_PWM1 BRrh TR B 1
TIM_OCMode_PWMz BRI A BB 2

© TIM_Pulse, BB T #5 AMIK LB A7 880005, EMIE LK 0x0000~0xFFFF,
@ TIM_OCPolarity , i i # 4 , W& 5. 12. 10,
#5.12.10  $% TIM_OCPolarity & X

I TIM_OCPolarity & | # # ‘l TIM_OCPolarity £ 8 ‘ o j
lTIMﬁ(}CPuIanly,ngh[ TIM #fy th b2 5 5 ” TlM,()cPolmny,cw[ TIM 1 b B8 PEAE

il :

/% BCE TINE 1 TAELE PR R« /
TIM_OCInitTypeDef TIM_OCInitStructure;
TIM_OCInitStructure. TIM_OCHode = TIM_OCMode_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_OC1PreloadConfig( /L% 5. 12. 11)

#5.12.11  &# TIM_OCIPreloadConfig i% A3

BH% 5
RYE TIM_OC1PreloadConfig
AT void TIM_OC1PreloadConfig(TIM_TypeDef » TIMx, ul6 TIM_OCPreload)
Rl B H K AE TIMx % CCRI b B R #1748 o




o———STM32 B@XHM 5,

@S 12.11
TH# R 5
HABY TIMx:x A ELE 2.3 8 4 Y56 TIM Shi& ]
WABH 2 TIM_OCPreload: 4 i H R B ERE
LEESS x -
38 (e i *x
E3 il *
R X
LA - TIM_OCPreload, §i i H B B 4R A, W 5. 12. 12,
#5.12.12  $¥ TIM_OCPreload & X
TIM_OCPreload £% # g
TIM_OCPreload_Enable i TIMx £ CCR1 LM BURR A2
TIM_OCPreload_Disable %M TIMx £ CCR] BB & F 5

Bl

/% GERE TIMZ GO 1 69 BURRAAER )
TIM_OCiPreloadConfig(TIM2, TIM_OCPreload_Enable);

(5) B¥ TIM_OC2PreloadConfig(8Z®R ¥ TIM_OCIPreloadConfig)
(6) BR¥ TIM_OC3PreloadConfig($Z & ¥ TIM_OCIPreloadConfig)
(7) B¥ TIM_OC4PreloadConfig($E R TIM_OCIPreloadConfig)
(8) B¥ TIM _ITConfig( L% 5. 12. 13)

%5.12.13  &# TIM _ITConfig i B

wHE | K
T ‘ TIM_ITConfig
Lt vx l void TIM_ITConfig( TIM_TypeDef » TIMx, ul6 TIM_IT, FunctionalState NewState)
BT | et et TIV e
BASK L | TIMxox oGO 205 4 A TIM AR
WMABH 2 TIM_IT, #5438 % K B89 TIM 16 %
WASH 3 NewState: TIMx KT M1 H 4R % . XS4l AR ENABLE 5 DISABLE
Wil S % E B
B %
Jeb b *
o 2 x




Esnvm EEE3

BYREA  TIM_IT, (ERESH Kb TIM 07, WK 5. 12. 14,
%5.12.14 BYTIMIT EX

TIM_IT S% w | S
TIM_IT_ Update TIM B 4 o TIM M6/ W R 3 R
TIM_IT_CC1 TIM M/ S L | > TIM 046/ WSt 4 |
TIM_IT CC2 TIM i35/ H A 2 P i ] TIM_IT Trigger TIM i & FF 44 o 7
Bl

TIM_ITConfig(TIM2, TIM_IT_CC1, ENABLE ); /» JFJ3 TIM2 4 A fEH 1 il « /
(9) B¥ TIM_Cmd( R 5. 12. 15)

#5.12.15 &M TIM Cmd 28

WEE 5
B TIM_Cmd
R void TIM_Cmd(TIM_TypeDef * TIMx, FunctionalState NewState)
L AR B TIMx S i
WABH 1 TIMx:x o] LA 2.3 8% 4 deik# TIM #hik
WABHK 2 NewState: 5+ TIMx # $R&5 . iX 88T LUK ENABLE & DISABLE
wBK x
L % B
ek S it %
e % )

B
TIM_Cmd(TIM2, ENABLE); / » Jig) TIM2 ¥ « /
(10) B TIM_GetITStatus( N 5. 12. 16)
#5.12.16 & TIM_GetITStatus 5 B

mas | [ WA s
B TIM_ GetlTStatus WABY 2 | TIMIT AR TIM P §
— ITStatus TIM_Getl TStatus (TIM_ TypeDef « || $t S x
TIMx, ul6 TIM_IT) 8 1] { TIM_IT ® i R&E
TS & REHEN TIM Rl &k 55 SeR KA %
BASH | TIMxox TR 2.3 S 4 RIEH TIMSME | ®WAARK | £ ]
. N

Af(TIM_GetITStatus(TIM2, TIM_IT_CC1) = =SET) /x #HJREKE T TIM2 B ALK 1 il « /
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(11) @ TIM_ClearITPendingBit( .3 5. 12. 17)
#5.12.17 & TIM_ClearITPendingBit i 8§

TH % ®~ 5 HH4 i 5
Y] TIM_ ClearlTPendingBit WASK 2 | TIV_IT. (A TIM f Wi B
[ | oid TIM_Clearl TPendingBic (TIM_ Ty- || % B8 %
IR pelel » TIMx. uls TIM_IT) BRI % -
L35 TR TIMox ) o 07 1% 4k 38 {3 SURAN x
WASH 1 TIMx:x ATRLRE 2.3 3 4 REH TIMAMG | HEMAK | £

i«
TIM ClearITPendingBit(TIM2, TIM_IT_CC1); / » if§Bk TIM2 % A 251l 1 PHER SR */
(12) B TIM_GetCapturel (L% 5. 12. 18)

#5.12.18 S TIM_GetCapturel X

HH 4 L i® 5 TH# 8
R TIM_GetCapturel i SH X
(1033 ul6 TIM_GetCapturel (TIM_TypeDef » TIMx) 3B {f] ARRE S L@
L33 K1 TIMx 8 A 453058 1 80 i1 FRRAF x
WABH TIMx:x O[LLR 2.3 5 4 % 5 TIM 5h i 1 R x

B

ul6 ICAPlvalue = TIM GetCapturel(TIN2); / * TIMx i} AFHHE I 1 AU(H » /
(13) R TIM_GetCapture2($ERH TIM_GetCapturel )
(14) R TIM_GetCapture3(£ ZR M TIM_GetCapturel )
(15) B TIM_GetCaptured($ERH TIM_GetCapturel )
(16) R TIM_SetComparel (L% 5. 12. 19)
£5.12.19 FH TIM_SetComparel i3 B8

EEE ) HH4 * 5
I [ TIM_SetComparet WABH2 | Compurel MK HAR | HFH M

void TIM_SetComparel ( TIM_TypeDef » || i 8%
| TIMx, ul6 C;

BB Y

| etk f¥
B

.
/% BUE TINZ WK LR L 00 b B/ AR A AR SR« /




VR sTvzz e

ul6 TIMComparel = OXTFEF;
TIM_SetComparel (TIM2, TIMComparel);

(17) & TIM_SetCompare2 (5 E &% TIM_SetComparel )
(18) B TIM_SetCompare3(8Z &M TIM_SetComparel )
(19) B®¥ TIM_SetCompared (S ER ¥ TIM_SetComparel )
(20) &% TIM_ARRPreloadConfig( LZ 5. 12. 20)

#5.12.20 &# TIM_ARRPreloadConfig i B}

BB % R 5
(L TIM_ARRPreloadConfig
ET TIM_ARRPreloadConfig
[ BEHE A E % % Ak TIMx 78 ARR |- (B B 77 28
WABH TIMx:x A LUR 2.3 28 4 ek TIM S
@ABEZ | NewState, TIM CRI 423 ARPE (LR S0UR% . S8 LUK ENABLE & DISABLE |

I alE:
& %

ErERE:

WHESN | K ]
.

TIM_ARRPreloadConfig(TIM2, ENABLE); / » {{ifit TIM2 M AEARAFAFHE » /
(21) R¥ TIM_PWMIConfig( N 5. 12.21)
#5.12.21 & TIM_PWMIConfig i B

D) - ® 8
BT TIM_PWMIConfig ‘

’iwﬁ% | void TIM_PWMIContig (TIM_TypeDef » TIMx, TIM_ICInicTypeDef  TIM IClnitStruct)

Ihgdik HEE TIM_ICInitStruct B4 i SEM KL TIMx BHA PWM B
WASBY TIMx:x ST LAR 2,3 s 4.5k # TIM Spigp

WABH 2 LTIM ClnitStruct: #8144 TIM_ICInitTypeDef (#£ & T TIMx fIALE {78

wusH | x
B I3
KEEE | K
[wmmzs_ | &

SR : 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, & # 8, W% 5. 12. 22,
#5.12.22  $% TIM_Channel £

TIM_Channel % # o TIM_Channel % # %
TIM_Channel_) HH TIM M TIM_Channel_3 o TIME 3
TIM_Channel_2 % TIMR 2 TIM_Channel_4 #dF TIM il 4

@ TIM_ICPolarity, #if A W3k d1 ¥ 301y, W 5. 12. 23,
#5.12.23  $¥ TIM_ICPolarity & X

TIM_OCPolarity 8| W [ mmMocPolriy 88| L

TIM_ICPolarity_Rising J TIM % A MK 7+ ﬂ TIM_ICPolarity_Falling J TIM 5 A S 3 F BEHE I

@ TIM_ICSelection, it ## A, L# 5. 12. 24,
#5.12.24  $¥ TIM_ICSelection X

TIM_ICSelection £ #
TIM_ICSelection_DirectTI TIM S AHH 2.3 58 4 # #3485 1C1.1C2,1C3 3 1C4 A%
TIM_ICSelection_ndirectT1 TIM AN 2.3 8% 4 EH R 45 1C2.1C1.1CH ) IC3 A%
TIM_ICSelection_TRC TIM I ABH 2.3 8 4 55 TRC Al \

@ TIM_ICPrescaler, 8 B #j A#H 2K Hi 5 4128 , W3 5. 12. 25,
#5.12.25 S TIM_ICPrescaler X

TIM_ICPresceler B8 | Y
TIM_ICPSC_DIV1 AR A L8 W E A HERAT — R 3
TIM_ICPSC_DIV2 B 2 A BERG— Kl
TIM_ICPSC_DIV3 B3 FHRAT KK
TIM_ICPSC_DIV4 B4 THRAT KM
® TIM_ICFilter, A AR B . %S B Y 0x0~0xF,

Bl

/% R TINZ B9 2 3l K PRM S AKIR 1« /
TIM_ICInitStructure. TI4_Channel = TIM_Channel 2;
TIN_ICInitStructure. TIM_ICPolarity = TIM_ICRolarity 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_InpurTriggerSource: A MK B
void TIM_Selcctlnput Trigger ( TIM_TypeDef || 4 thi B E3
R "
* TIMx, ul6 TIM_InputTriggerSource) || & FH x
Sifie i & HE TIMx B ARER SR x
BMABH TIMx: x AT AR 2,3 8% 4 i TIM Shi || W0V R 3 %

S %358 : TIM_Input TriggerSource, ## TIMx i A &R ¥, W% 5.12. 27,
#5.12.27 $% TIM_InputTriggerSource & X

TIM_InputTriggerSource £ R TIM_Input TriggerSource % # i o®
TIM_TS_ITR0 TIM p 38 & % 0 TIM_TS_TIIF_ED TIM TLI #1502
TIM_TS_ITR1 TIM py R A 4 0 1 TIM_TS_TIIFP1 TIM S8 B M A 1
TIM_TS_ITRZ TIM R W 2 TIM_TS TIzFP2 TIM S BENBERA 2
TIM_TS_ITR3 TIM p #5405 % 3 TIM_TS_ETRF TIM 5B R A

.

TIM_SelectInputTrigger(TIM2, TIM_TS_ITR3); /» Ny TIM2 EFN MR ER 3 « /
(23) ¥ TIM_SelectSlaveMode( I 5. 12. 28)
$£5.12.28 &M TIM_SelectSlaveMode % B3

HEH t* g ECE 8
Et-€ TIM_SelectSlaveMode WASY 2 TIM_SlaveMode: TIM JA B
void TIM_ SelectSlaveMode ( TIM_TypeDef » || #ii S8 %
RERE TIMx, ul6 TIM_SlaveMode) EE E
TR | mH TV AR I
WAL TIMx:x BT BURE 2.3 K% 4, R4 TIM 5 R x

SR : TIM_SlaveMode, 8 TIM MR , L% 5.12. 29,
%&5.12.29 $¥ TIM_SlaveMode & X

TIM_SlaveMode £ # g
TIM_SlaveMode_Reset ERMEN S LA ED G R RS ROTH
TIM_SlaveMode_Gated X8 5255 4 G P SRR B G B
TIM_SlaveMode_Trigger ALK b TR 3
TIM_SlaveMode_Externall MRS 8 LT B
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.

/o Mfh %A S (TRGD) X9 5 L V- TIM2 B B0 AE + /
TIM_SelectSlaveMode(TIM2, TIM_SlavelMode Gated);

(24) B TIM_SelectMasterSlaveMode( L% S. 12, 30)
% 5.12.30  HM TIM_SelectMasterSlaveMode & X

AHL E] GHE ]
T [ T1M_SclectMasterSlaveMode WABH 2 | TIM MasterSlaveMode, 38 £/ IHIL
. void TIM_ SelectMasterSlaveMode ( TIM_Ty- || 41 i &% *x
ALY peDefl * TIMx, ul6 TIM_MasterSlaveMode) || 3g [ {f Tf
g B TIMx 69 % B S At %
WABH TIMx;x B[ LU 2,3 30 4 R k8 TIM ShR || B Em x

S ¥Uitisk : TIM_MasterSlaveMode, 3 #% TIM /WM, IL# 5. 12. 31,
#5.12.31  $3 TIM_MasterSlaveMode 5 X

[ TIM_MasterStaveMode £3_| # [ TV MasicrSiavemode 53| Wk
TIM_MasterSlaveMode_Enable | TIM /M Bt 1 "TIM,MasmsuveMede,Disablzj TIM £/ B % B
B

TIM_SelectMasterSlaveMode(TI2, TIM MasterSlaveMode Enable); /» {#ifilf TIM2 ¥ /MBI x /
5.12.6 /I %

AN EIEHE AR T STM32 B4 ) 45 058 @ R 880 4 . 36 J1 34 oh — 4 2 0 28 ( TIM2)
X PWM S ASAES 4 SO et AT T 5003t F A BME THMM RS R, MATH
6 R W R T AR, STMS2 (e 52 e 28 20 Rl 0 4 T 38 K W AL 13 A 4648 STIM32 ¢
28 B I B8 R STMB2 SRt B RE R B Bz — .

5.13 BRAX FlashiRig /5

5.13.1 ff #

STM32 e il 28— W IR M (R SR P B 7 K& Bt 09 Flash 726588, i af STM32 &y
#HY Flash RHI BB AT LA Flash 7766 28 9547 R 80 15,

STM32 fy BT 412 Flash(WFE) £V S 56 B+ TEME X, ML ICP 4%
PERAR T R A R XF STM32 AT IR TF % 0 , AT LU FT 26 2% 5 10 2858 3 J TAG HE SWD 0




?&s‘mu EEESH

X STM32 A7 FF B85 5 S0 FF TAP #5474 FF & A 5ol BUE STM32 IEFEE 742 ¥ it 5k
X 3 P AR AT BB SR AR . FE X Bl B A A BOR A9 35 &, STMB2 iy N B T 4 A2
Flash @3 B2 & STM32 py3iE — B B B3 PR IRTT LASE BSR4 HE 0 BT REAE 7 58 . 9F B, STM32
(¥4 8 7T i A2 Flash 7 — S R BB IR AF 6 ROP AT 5L 2 e, STM32 i Flash
RN N

® 128 KB Flash,

o A FAEEE W AKTF 10 J7 K, k5 HEAT Al g BUR L (EF R R AR H .

® FREEARIX: EAFMIX, 16K X 64 A Lac gt 128 KB) 1 BX ,320 X 64 S (T3 af %k

2.5 KB,

Flash £ 100 A 40 F H4k

© TR AR A BB 1 (2 X64 £

o LT,

® W[t Flash #4748/ # R HAE .

® WLHHE /B AR,

STM32 #) 4 & ] 4572 Flash 4} % 7768 K AME Bk, Horb 10K R FARAF R KM
JRACEY B PR T B SO 9 i STMB2 1) it 2 KB J 3172 FF (Bootloader) 1 512 B
BT BL R AT B IX . EFEAE IR LI AL AT R 53 B9 B STR /N 1 KB, BT L E 474X
HJEA 128 BT, STM32 P B AT 4478 Flash #LHAL1INE 5.13. 1 FF5il,

#5.13.1 STM32 A E Flash BRAR

B E I3 otk 5 KHE/B
o 0x08000000~0x080003FF
ol 0x08000400~0x080007FF
4X1K
W2 0x08000800~0x08000BFF
33 0x08000C00~0x08000FFF
E2:201:4
0x08001000~0x08001FFF AXIK
0x08002000~0x08002FFF 4X1K
B 124~127 0x0801F000~0x0801 FFFF 4X1K
BEHRFRB | 0xIFFFF000~0xIFFFFTFF 2K
fiaK _
APRER 0x1FFFF800~0x1FFFF9FF 512

AT LA B, 77 4% Flash it B2 M ik 0x08000000 JF#410 128 KB . [, {5 BK i
JABIRRFRAE STM32 924 4% kel ST AR S AM, 3 HiX ¥4 K B o i 5 35
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5.13.2 SCIRRit

AT R E R B QRN STM32 %K & 48 Flash 3#47 HiR 5 A
{5 ST AR RIE L R B SRR B ER.
5.13.3 U8B

A SR T B 0 L B (AL — A STMS2 B b S8 00 B /M R 56 R % B AR ATAM
WL B .
5.13.4 ERBiRit

RIS STM32 5 Flash 47 R BHE, A 2B REE 5. 13,1 MBAERE.

#¥FFlash Flash

M BFlash Pt

B 5.13.1 Flash RIEXBAR

HUE AR T AT .
® ik RCC #4777 2541, E BT IF HSIR¥ 25
® R4 Flash B3k;
® I ERBAY Flash TTHFTHRE:
® GiFESEHEE B YA Flash B3k,
LSRR P A0 5. 13. 2 BT,

#5.13.2 Flash ¥/SXBIRL4ARMN

AL,

A

cortexm3_macro, s
boot LFFE [ STM32 @i s

stm32f10x_vector. s

stm32f10x_ree. ¢

RCC #n Flash %77 28 41 1) % 2 A2 18 36 30
library 8

stm32f10x_flash. ¢
32105 lib. ¢ R B

stm32f10x it ¢ STM32 o Wi B 5 F 5
main. ¢ LR

interrupt 3 {441
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5.13.5 IEEEZ

%K KKK KK KRR XXX KK X K KKK KKK XK X KKK KRR KKK KKK KKK KKK KKK KKK X

* X4 : main.c
x f# Losinganong
* mifE 8/08/2008

o XfEHE . ERE

KR KK R XK R X KKK KKK KKK KK XK XK KK XK KKK XK KX K XK K KK XXX XX k]
T
# include "stm32£10x_lib. h"
/x BRI XET
/* HEXBEE
/xRS SCRBOR
[ AREXER

/% BREXRERY
static void RCC_Configuration(void) ;

JE KKK KK KRR KKK KKK XX KK KKK KKK XXX K X KKK KRR KKK XXX K KRR KKK XK KX K KR
* R¥A : main AR L x

* EMIEE  :nain BE ~ RE  E

* WABK : Kk

B L L T,

int main(void)
{
u32 cnt = 0;
ul6 data[5] = {0x0001, 0x0002, 0x0003, 0x0004, 0x0005) ;
RCC_Configuration(); /+ FIHh{k ROC HFA M « /
RCC_HSICmd(ENABLE); /x FFJ§ HSI =/
FLASH Unlock(); /% @i Flash Mk » /
/x BB ELL +/
FLASK_ClearFlag(FLASH_FLAG_EOP | FLASH_FLAG_PGERR | FLASH_FLAG_WRPRTERR) ;
/x BEBRAE ML % 0x8002000 ) Flash T » /
FLASH_ErasePage(0x8002000) ;
/% M 0x8002000 Mkt JF 4 4% [} Flash B A 5 A F R IE (16 £ MR »/
do
{
FLASH_PrograntialfWord((0x8002000 + cnt  2), data[cnt]);
et + +;
Jwhile(ent 1=5);
/% BASE Flash Bk » /
FLASH_Lock() ;
while(1);
i
/KKK KRR XK KRR KKK XK X KKK KRR XK KK XXX KKK X KKK KK K KR

173 : RCC_Conf iguration * WEER X

@
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* EMINA - BB R RAE A * R [E K
* MABNK : &

XXX KKK KX KK KK KX KX KK KRR X KKK KX KK K% %
void RCC_Conf iguration(void)

{
{/ % A#FBSHLFS N RCC_Configuration MBI AHLES, WE R A RFH A A1/}
5.13.6 EEATERBIBIERY

(1) ¥ FLASH_Unlock( L3 5. 13.3)
#%5.13.3 &M FLASH Unlock i B§

RS f 8 BHA ft 5
ET e 3 FLASH_Unlock LR =3 x ]
B void FLASH_Unlock( void) B FE x
LA M FLASH S5 S0 R b 38 i x
WABH x R x
.

FLASH_Unlock();/ » @ Flash » /
(2) R¥ FLASH_Lock( L% 5.13.4)
#5.13.4 &% FLASH Lock 1§88

LEES 8 EACES 5
EHE FLASH_Lock BHB% %
L1082 void FLASH_Lock(void) B EE x
e % & FLASH %5 #I 55) § BRI B
WASH *x M R x
B

FLASH Lock();/ » @i Flash » /
(3) R¥ FLASH_ErasePage( L% 5. 13. 5)
#5.13.5 &M FLASH_ErasePage 5 i

EET ® 8 EED) ® 8
A | FLASH_ErasePage BHEN £
J— FLASH _ Status FLASH _ EvascPage || & E{A BERERS
(u32 Page_Address) SRR x
SEME | BB FLASH 3(E LB ’
MABH | Page Address, 2 B UM MAE




&smsz S¥ER
e E T e

B :

/ * HERR 4 ik 2k 0x8000000 () Flash 5 (%5 0 F1) * /
FLASH_Status status = FLASH_COMPLETE;
status = FLASH_ErasePage(0x08000000) ;

(4) BB¥ FLASH_ProgramHalfWord( 1% 5. 13. 6)
#%5.13.6 &¥ FLASH_ProgramHalfWord i B

MH# £ 5 BR%
YA FLASH_ProgramHalfWord MASK
FLASH _ Status FLASH _ Program- || $1 i &%
RO HalfWord(u32 Address, ul6 Data) B
A ENEREREE T SR %
WABH Address: 1F 45 83 it R x
B

/%[5 0x8000004 Hs i 5 A 16 {1 $(4E 0x1234 x /
FLASH_Status status = FLASH_COMPLETE;

ul6é 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

JHE | ® s ELr | ® 8
AYE FLASH_GetFlagStatus Wil s *x
—— FlagStatus FLASH _ GetFlagStatus || & {6 B
(ul6 FLASH_FLAG) SRR *x
P TS MANEN FLASH G (1R E S5 LU x
BABK FLASH_FLAG #§ R # 4R i fir

SHHA : FLASH_FLAG, it 45 8 5 0 FLASH_GetFlagStatus 25 B4 &4, % 5. 13. 8.
#5.13.8 $¥ FLASH FLAG &Y

FLASH_FLAG £% E -3 FLASH_FLAG $% 1 o

FLASH_FLAG_BSY Flash fr:45 & i FLASH_FLAG_WRPRTERR ’ Flash 5T 5 {474 57 A
FLASH_FLAG_EOP Flash #fE b e || FLASH_FLAG_OPTERR Flash 3 #5981 7 & (.

FLASH_FLAG_PGERR | Flash 45 #{45 & i




—— STM32 BRfER 5,

i

/% 4l EOP bR R BB «/
FlagStatus status = RESET;
status = FLASH_GetFlagStatus(FLASH_FLAG_EOP) ;

5.13.7 FEEM

© # Flash 3475 ABRAF , — 5 ERE“ LIRS 5 A BB,

@ YEREF] STM32 14 B Flash R 48 2 BLTUK 26 RO AT 005 ABRAE M4 4T 1A 16
BEEF IR BN B, S VP B 00, 2% 0T A 16 £ 3 7 5B 4 5 30 STM32 I3 28
Hig,

@ AT STMB32 f 9y i Flash 408 8451 (5 B 20 BT JF 4 W8 RC 1R % 28
(HSD .

@ YERE STM32 B9 Flash 5% FUf 10 77 5 565 026 0 L EAE S0 0 2 R o
BATFEARIRAL Flash BA7H S TS5

5.13.8 XWER

TRESLFZEH T F7 %% B R LRIGHE T Cul+F5 ARG, WASZEF, T
F5 £ HUEAT . 4E Keil pVisiond JF & 555 8 th W77 5 51 1 Memory Windows, 8/ Bt 3
0x8002000 Ab# & , AN 5. 13. 2 fim .

0x08002000: 01 00 02 00 00

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. BT TE TT T BR ©F rr e ow

B 5.13.2 Flashi/SXRMK
M Memory Windows ff) i 7% H7 , STM32 14 5 0x8002000 M HIEAR 15 5 A 16 425 1 5
FBHTE T 0x0001 4 5 AN B (B & L STM32 T Y A A 28 0 /N BRI ) . I iR
BT LAV BB IR 8 B 0L 7 — 1589 OxFF, 3% £ Flash 2 TR IR RS R .
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5.13.9 /I &

AN A 4% STM32 8 9B Flash i/ G MERIF, Kt B L@ 8. AR Flash
1/ T B R AC TS AN AR 57 TAP S8 7 R 4% 80 G BE TT SR , U RE OUR ERH . B i
# %GR STM32 (W Flash i/ B30 4E UG 0 FF R ARHER .

5.14 {EF SPI EOHMEESES

5.14.1 #f R

SPI, & Serial Peripheral Interface (947 5 , B % i X 3 2 “ AT &WEHE Q" SPI £
Freescale(J/ Motorola) 72 & 8 S£ 78 £ MC68HCXX R 74 HAE b2 X,

SPI & —Fhig i . E A 2T [ 4 15 i i 38 %R A A REER, WATIS
WG R A PCB (AR WA 2, b= @ R R E. ER S TS5 M0
e R E ST R T SPLERED,

SPI MR TEW R BL N 4 MIEHL, 4 512 CS 4 .SCLK £ .MOSI fl MISO £.

® CS:Chip Select, Bl A 2E£2 .

® SCLK:Serial Clock, Bl 8817 40 £% ,

® MOSI: Master Output Slaver Input, 3 8 % #3 8 3 AL 15 B8 48 4%, T 8 45 40 3

LI A S B AR

® MISO: Master Input Slaver Output, £ i 3§18 4 b B8 00 A &, T 8 45 8 B
B P B 4R

24~ SP1 i # il if #f 4 M SPI f& 4Lk —— b2 BN T 52 1% SPL 8 M M BB 82

(1) SPLVRE

I EATR,CS R AR B A A5 S . 4—4 SPT B4 CS RIRFIE T HAREMH
35 R R P SR A ), R B A Bt P R T ORMBRET AR, BAR ERICS &
ATEASERL — E & M) SPT RIS, R Z 34 R R AT — E— Wi SPLE
B, CS LI AR LT .

SPT S &AGH B,y WL SCLK LA 40 oh Bkt AHLIG SCLK 2238k 5h 1 e i b Bk
A B 1 MR . S R N F L SPT iR 4 B MR 278 SCLK #3E ARt 4
¥ (o R R SO 48 MOSTAT MISO S0 4 gh 4 » 825 76 T — A i 1 40 50 N i 4 i
B SERL L AT T AR X AT LUZE 8 AR BRBK s /S 2 AR 1 A F ISR,

(2) SPI BYELF

L SCHER) P AT LA B SPL 8 4 4 ROR A 9 SCLK FL PR 75 3 8 B b ol 4
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2L, AR S T LA R A o R 9 MO AE SCLK — /™ Ik o JEL 390 o g R — 1 341 4 g
B, X AR A 6 AL o 38 o AN (D 6 B A A e RS B 2 FT AT AL 4 B SPT IR, F 32
W AT VRN .

(3) STM32 ¢ SPI Mg &

STM32 FEHI BB A E 1 A ik 34 SPIEEN, STM32 T TH SPI 05
(YRR
TSP R AU R A
LB ST R A
8 i 16 L ff 4y biTiR Ak ¥
SR EL AP R,
XEEHEA.
8 MMEAF RIS AR BT
AN IR A T S B P 1
BT ST LA ol o B 1 24T NSS IR, TS0 B0 MR MR B B AR O
T 4 B I e AR
T 4 B2 B B LFF , MSB ZE R 5k LSB 7677 .
Y fih % o Y % R R/ B
% SPI SRS,
FRABERF CRC, 4 B o] 030 £ - 46 R % MR L CRC (AT BUBEHE W RS — A 45 3%
FERDUT B X B 9 R — A9 1 31 3E4T CRC R .
© T fl A2 ol T A E AR S AR L K CRC 4R 475
® 3TH DMA Y)fBH 1 %95 & 2 R0 oh 2% , 7T = A 3 A BN o

5.14.2 SCRNGI

ANBEHE STM32 J L) 2 4> SPTAMEHE U 17— M0 19 B 2 %, e
i SPT1 {2y SPL 45, SPI2 4E g SPYAMUAT , B~ He L1 3447 4088 36 5 AR5 BALs 5 N4 1
BYEMIR, FERIEAT AR A . B 1t BRAGE T 4 11 25  BOHR 45 0 W 0 IO SPT BAERE
BOHERYE . BF WA 5. 14,1 R,

5.14.3 BRIt

A SR BT B e AR AR BT IR TR A R D B Ah I A E 4T STM32 fy
SPIL # 19 SCLK .MISO . MOSICX i GPIOA. 05 ,GPIOA. 06 1 GPIOA. 07 51 i)£% f SPI2
# 1 #y SCLK \MISO,MOSI(xt i GPIOB. 13.GPIOB, 14 £ GPIOB. 15 GO R, J b CS
RN B CF SO R0 B B 07 Wk I 5. 14, 2 o
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44LRCC. SPL. SPI1¥HLRISPIZ < Y, | s
) o DSART s AR @ GRIER

ISP
SPRENS
E5.14.1 SPLEMBXRRE

181 GPIOA.04(-—-----5
5.14.4 ERRIt GPIOA.05| |
¥ i
0y AR R STM32 SPT arionse IO 5
GPIOA.10 '
i
i
i
|

FEAH, T STM32 SPIE MR L SH. EW

FiE R T8 L) R AR B R E ., GPIOB. 14/
BB R A, AR SPI M 15 A P — 4
HEOEW, AR ER QR FRIER STM32F10x

e SP1 & MBIt B £ .
e fiL® RCC #7F a8 4l, ff PLL f i
72 MHz#i %, {7 FF SPI1,SPI2,GPIOA .GPIOB il USART & # i #h
® fi2® GPIO #7735 41, W B #/& SPI1 ¥ & 9 GPIOA. 5.GPIOA. 6,GPIOA. 7 5| %
BRI FAE iR B # 8 SPI2 % & 9 GPIOA. 13,GPIOA. 14 ,GPIOA. 15 3|
JBoE-REE 2R E e,
® FlE USART #00,
® B2 SPI #7778 41, AL & SPIL #1 SPI2 2 & X T AR ;8 A8 B s 25 R BT e i 4R
R R S AR AL e 50 2 %K B SP1 A 4L, SPI2 3 AL CS 5 BISR R4k 44
B VAR R FLBR B A BRS04 4M B BT a3 .
BHEELOTWEXERRKBEF R LT ILA:
@ SPI#R, LRESTERRE SPIHR I KM E SRR ¢ . &
B SPI 4R TR 4, R APB2 B, S K IN # 451% & 72 MHz; i SPI2 J& F {8
/R APBl B, SRR E 36 MHz, B 7E R B %8 S 8T SPIL 1 EHLE
# SCLK 445 % & 72 MHz/4=18 MHz,SPI2 ] 2 36 MHz/4=9 MHz,
@ e A A 67 B 1A I P b SR B 3 R e AR e B A AT B
EAT LA 4 4 FOREL G SPTE A0 R B8 T STM32 (B ¥R X 4 FAtFF (Bh CPOL %
TR B, CPHA R ARG

M5.14.2 SPLEAEXRTEHREE
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a) CPOL=0,CPHA=0 #{§B A 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 KRS FRE. K CS
BRI EACAR T 25 A BAR S . AT LUE B BB TE SLCK R — MRk sh I H #0513
WO R EB D B BIfe 4. BE5EKHR, Y CPOL=0 A CPHA=0 K ,SCLK 28 E ik
R R B TE b SR A BIAEIR AE F RE A B
b) CPOL=1,CPHA=0 1§51 5. 14. 4 PI/R,

B 5.14.4 CPOL=1,CPHA=0

QUFE 5. 144 BT7R WD MR %1 SPY 48 1 4b F 25 R , SLCK SR 7R AR A, 3 CS
BRAR SR ALF 2T FF WO A6 . T LA B, MO8 2 SLCK 28 19— Bk R 0 b 9 55 1 A
WOLA RSB BB {64 . B4 ERHR, % CPOL=1 B CPHA=0 i,SCLK £ 5l jk
AN R SR TR S BB A S R .

©) CPOL=0,CPHA=1 (1§ 5L a1 5. 14. 5 /R .

UNE 5. 14.5 BT R VMAR %I SPTH 04 F 25 AR , SLOK RIS R s BIRA . % CS
BRAR SR K 25 FEAR MRS, 7T LA B, BO06 7 SLCK £8 69— B JEL 01 o 0485 2 A3
O R BAE) 4 B fe 4. SR B, % CPOL=0 B CPHA=1 #f,SCLK £ BLIE Bk
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M 5.14.5 CPOL=0,CPHA=1

w T R S A b T A T T MRS IR
d) CPOL=1,CPHA=1 i f§5LInf 5. 14. 6 fi/R .

M 5.14.6 CPOL=1,CPHA=1
i 5. 14. 6 7R, JT 86 'SPT He 1 Ab T2 RS, SLCK RAZFFEFT VR A . 24 CS Bk
BARHF 2T FFARBE M. T LR B, BB /E SLCK R — MRk sk R 5 2 i
QAR IEBEE) 254 . BEE¥ AR, Y CPOL=1 H CPHA=1 ii},SCLK & 3% fk s
JAMT R AR T M S B4 L LB EIFR.
AR BB N 5. 14,1 FTF .
F£5.14.1 SPLEFXRTRRARN

S KRR [ KA

cortexm3_macro. s
boot {4 STM32 853 8 30, e % 97 8 R 6 3R 9 L 51 F P ]
stm3zf10x_vector. s J
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&S 14.1
peis e p gty TAFVERE
stm32f10x_rec. ¢
B RCC (e 12 R 3
stm32£10x_flash.
stm32£10x_gpio. ¢ AR GPIO K2 o 3
library 4 I PR AT A1 48 260 — 36T B4 PR R A B STMB2 TR el
smaziionfb-¢ WRARTREY
stm32f10x_usart. ¢ USART @4 9911t SR K 5 R
stm32f10x_spi. ¢ SPI e S 69 B 40 4 IO K S R

interrupt X4 | stm32fl0x_it. ¢ STM32 iy Wi IR 55 B2 7

sre Scfed | main.c iR

5.14.5 EFES

R T

* X4 : main.c

. hE : Losingamong

« EREH . 17/09/2010

* ik - BRIF

H R K KKK KK XK XK X XXX KRN KKK R K NN KKK KKK KN AK KK KK AN KRR
/% S o

# include "stm32£10x_lib.
# include "stdio. h"
# include "string. h"
AN PS4 PES =2
/x BEXBEE

# define BufferSize
/x HEXREE

# define DELAY()

/x AEXRRER i
SPI_InitTypeDef SPI_InitStructure; /% ISP HIRR G * /
const uB SPI1_Buffer_ Tx[BufferSize] = /% SEXH§ SPIL fEMAE « /
{

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

il
const u8 SPI2_Buffer_ Tx[BufferSize] = /% X TF SPI2 fEBUE ~/




&STMSZ S¥ER

{
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

b
u8 SPI1 Buffer Rx[BufferSize]; /% FEREPFEZ [EIHF SPIL HE * /

u8 SPI2_Buffer Rx[ BufferSize]; /* FEREPAEEE [BFF SPI2 BEMK % /
uB Tx_Idx=0; /* REIHAER </
u8 Rx_Idx=0; /x HOHER R «/

/o TR ITRER */

: [ TEHHBER «/

/v HESXEBHE e mmmm oo oo "/
void RCC_Configuration(void) ;

void GPIO_Conf iquration(void) ;

void SPI_Configuration(void
void USART_Conf iguration(void) ;

R I
* BEA : main KR Xk

* RBHR : main B * R EfE : K

* MABY P K

R T,

int main(void)

{

RCC_Configuration() ; /e WRRGMH »/
GPIO_Conf iguration(); /% WH GPIOML #/
SPI_Conf iguration() ; /* @E SPI x/
USART_Conf iguration(); /% BB USART » /
/x WAHE «/

memset(SPI2_Buffer Rx, 0, sizeof(SPI1 Buffer Rx));
menset(SPI2 Buffer Rx, 0, sizeof(SPI2_Buffer Rx));

/x BB SPI2 lEM «/

SPI_InitStructure.SPI Mode = SPI_Mode_Master;

SPI_Init(SPIl, &SPI_InitStructure);

/% BB SPI2 MM« /

SPI_InitStructure. SPI_Mode = SPI_Mode_Slave;

SPI_Init(SPI2, &SPI_InitStructure);

SPI_Cnd(SPI1, ENABLE); / * {#fiE SPI1 » /

SPI_Cmd(SPI2, ENABLE) ; /* {fiE SPI2 % /

while(Tx_Idx < BufferSize)

{

while(SPI_I2S GetFlagStatus(SPI1, SPI_I2S FLAG TXE) = = RESET); //% 4 SPI1 REArhzs
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) ; //% ¥ SPI12 B UM 52 ¥
SPI2_Buffer Rx[Rx_Idx] = SPI_I2S ReceiveData(SPI2); //if ti SPI2 $& W ¥ $i
while(SPI_I2S_GetFlagStatus(SPI1, SPI_I2S_FLAG RKNE) = = RESET); //%#§ SPI1 e #4852
SPI1_Buffer Rx[Rx Idx+ + ] = SPI_I2S_ReceiveData(SPI1); //#i SPI K M ¥ iR

)

[ ATHRRAEREL
printf("\r\nThe First transfer between the two SPI perpherals.”
"The SPI1 Master and the SPI2 slaver. \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()
i
printf("\r\nThe SP12 has receive data below; \r\n"
for(k=0; k < BufferSize; k+ +)
{

printf(" %0.2d \r", SPI12_Buffer_Rx[k]);
DELAY()
i
print£("\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

[x TR RIS -~ oo =/

/x RIBRBEYIREE O/

Tx_Idx=0;

Rx_Tdx = 0;

/o BAHEE x/

nmemset(SPI1_Buffer Rx, 0, sizeof(SPIl_Buffer Rx));

menset(SPI2_Buffer Rx, 0, sizeof(SPI2_Buffer Rx));

/x BB SPIRLSEHEITAS FIBRE %/

SPI_Cnd(SPI1, DISABLE) ;

SP1_Cmd(SPI2, DISABLE);

/% B sPI2 B EH + /




R st sy

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 B 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 Bt BiB 5%

SPI1_Buffer_Rx[Rx Idx] = SPI_I2S_ReceiveData(SPI1); //if i SPI1 Eui i ¥ #

while(SPI_I2S_GetFlagStatus(SPI2, SPI_I2S FLAG_RXNE) = = RESET); //%#§ SPI2 #: W ¥iE 5c e

SPI2_Buffer Rx[Rx_Idx+ +]=SPI_I2S ReceiveData(SP12); //if i SP12 Mt ¥tk

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()
'
R L -/
while(1);

T
x A RCC_Configuration * HHLER
* REHA BRI * R
* HABH s K

R R R e T

void RCC_Conf iguration(void)
{
{/ % AH5HRES Y RCC Configuration MK IRAMURY WIS A WM AL » /}
/% ATFF SPI2 REGh » /
RCC_APB1PeriphClockCnd(RCC_APBI Periph SPI2, ENABLE) ;
/% #T3F GPIOA,GPIOB,USARTL I SPI1 fif4h » /
RCC_APB2PeriphClockCnd(RCC_APB2Periph GPIOA | RCC_APB2Periph GPIOB |
RCC_APB2Periph_USART1 | RCC_APB2Periph SPI1,ENABLE);
)
R T,
P 173 : GPIO_Configuration  BIMSE %
* BB BE & GPIO % L Iy fiE * SR s F
* MABH . R

R N I T,

void GP10_Configuration(void)
{

/+ 5 X GRIO # I L 45 H 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, §GPI0_InitStructure);

/% B SPI2 §|}; SCK, MISO fil MOST » /

GPIO_InitStructure. GPIO_Pin = GP10_Pin_13 | GPIO Pin 14 | GPIO_Pin 15;

GPIO_Init(GP1OB, &GPIO_InitStructure);

/% BYE USARTL (9 Tx B (PR, 9) A% 2 AR st Tifle » /

GP10 InitStructure.GPIO Pin= GPIO_Pin 9;

GPT0_InitStructure. GPI0_Mode = GPI0_Mode_AF_PP;

GPIO_InitStructure. GPIO_ Speed = GPIO_Speed_50MHz;

GPIO_Init(GPIOR, &GPIO_InitStructure) i

/% BE USARTL () Rx IR (PA. 10) MR A g ABY = /




&s‘ms; B¥ER
—_——e

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure. GPIO Mode = GP10_Mode_IN_FLOATING;
GPTO_Init(GPIOA, SGPIO_InitStructure);
b
XK R KRR XXX K KKK KKK KR KX XK KKK KKK K XK KKK KRR XK KX KKK K KK
1.1 . SPI_Configuration * MR Kk
* WM R SPT BH * EEE : K
x BABK . K
KRR XK KX KK X KK X KK KRR KKK XK K KK KRR XK KX KK KKK XK X KK X K K K KRRk k)
void SPI_Configuration(void)
{
/% SPLE g LR XX 6] 42 WL T, SPT % 3% HE M 8 i 0145 H0 . B 0 B 52 1 BOR AR T4 2 At b
o PR NSS {7 5 it SST 7 #9545 3 HUAM ST 4. MO8 F6 AN 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 SPI_| ler = SPI_| ler_4;
SPI InitStructure. SPI_FirstBit = SPI_FirstBit_LSB;
SPI_InitStructure.SPI_CRCPolynomial = 7;
/x BB SPII R EH +/
SPI_InitStructure. SPI_Mode = SPI_Mode Master;
SPI_Init(SPI1, &SPI_InitStructure);
/x 8 SPI2 MHL * /
SPI_InitStructure.SPI_Mode = SPI_Mode_Slave;
SPI_Init(SPI2, &SPI_InitStructure);
SPI Cad(SPIl, ENABLE); /x {#fiE SPI1 /
SPI Cmd(SPI2, ENABLE); /= f{fifig SPI2 * /

b
/&»k»**nx&“nwu'n»&&*»!uiuu**k»*&***knx&&»tr**%v*&*)nn&i*»nnn«&»
* WEE SART _Configuration * R E

* REHHIR : B E USARTL * SEE Y : B

» MAZM LK
uxn»**u&fa«n»-nu*-;varsr»x&xaoaenn&;»w»n*»k*w‘ax&&ru&&u*xr»an««k*&n/
void USART_Conf iguration(void)

{ / » I Jy USART Configuration M¥AEE, FH % A BEHM A2 »/ )

SR X R R XK KX KR KR X KX R XN KK XXX KKK KX KK XK K KX KKK KK KRR XK

* WA « fpute * MR : &
* EHRE « H§ printf R¥CE (LB USATRL  » B [El : X
* WMABH %

L T
int fputc(int ch, FILE * f)
/x AEREY foute WBAE, WHRABREWEAI  x/)
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5.13.6 FiEMARINERY

(1) B SPL_Init( /DK 5.14.2)
#5.14.2 H¥ SPL Init $18A

[ muz ® 5

A - -

B [ void SP1_Init(SP1_TypeDef » SPlx, SPI_InitTypeDef * SPI_InitStruct)

ehE R SPL_InicStruct 7872 8 B 1A SPIx

WASE SPlxcx ATLLRL | 4 2 %46 SPLAMR Fﬁ

BABK 2 SPLIni(Struct 15 F1 2] SPLInicTypeDet 63 4 814 T A1 SP #9RCRETA
Lﬁm&ﬂ( * R

wmm | £ T
Mkockr % ]

P 4{ x

%458 : SPLInit TypeDef structure, & X F 3 stm32f10x_spi. h,

typedef struct
{
ul6é SPI Direction;
ul6 SPI_Mode;
ul6é SPI_DataSize;
16 SPI_CPOL;
u16 SPI_CPHA;
16 SPI_NSS;
ul6 SPI_BaudRatePrescaler;
16 SPI_FirstBit;
u16 SPI_CRCPolynomial;
} SPI_InitTypeDef;

@ SPI_Direction, 8 # SPI i $ifi it &=, WL 5. 14. 3,
#5.14.3  $ ¥ SPI_Direction X

SP1_Dircction &3 T ok SP Direction £% l W &
SPI_Dircction_2Lines_FullDuplex P18 B K TR L 4 T SP1_Direction_1Line Rx ' SPI i % 2R 2 i
SPI_Dircction_2Lines_RxOnly SPI@RHRAMGEE | SPLDiretion_ILine. Tx | SPLREHRARE

@ SPI_Mode, & & SP1 : MK, W 5. 14. 4,




E TM32 B¥Ei

& 5.14.4 B ¥ SPI Mode B X

SPiModeB% | 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
[ spibawsze s | S SPL DataSize £ 8 S

[ SPL DataSize_16b |

SPI %3% /80 16 f MR

[ sPipawsize s |

SPLAE/ MW S B |

@ SP1_CPOL, ¥ £ 8317 I 4 35 R LR 35 0 oL AR 75, I3 5. 14,6,
® SPI_CPHA, B 8Pk BT Bh il . WK 5. 14. 7,

%£5.14.6

$% SPI_CPOL EX

RS5.14.7

# % SPI_CPHA X

SPI_CPOL &%

L

SPICPHA B8

LI

SPI_CPOL_High J
SPI_CPOL_Low

Z RHR IR ¥

IR R

SPI_CPHA_2Edge
SPI_CPHA_1Edge

Fof 2 A ut oh i AR B
T L AR I AR R

© SPI_NSS. i3 NSS {5 h 8 {+ (NSS 519, tL BF CS 5| M) 3& 4Kk 4 ({1 SSI i) %

B, 0% 5.14.8,

H5.14.8 BB SPINSBY
[ sinsssw [ w o [ spinsssx S
| SPLNSS Hard | NSS@MMSIMEE | SPLNSS Sofr |

NSS i SSULEM |

@ SPI_BaudRatePrescaler, 5 SCB A4S R B 51 5% 4B H BA B % A8 M SCK i

0% 5. 14,9,

#5.14.9 $% SPI_BaudRatePrescaler & X

BaudRatePrescaler £ %

L

BaudRatePrescaler &8

L

SP1

fiih 2

A5 A

SPIL_

WA RBA M D 32

SPI_BaudRatePrescalerd

BRI E N 4

SPI_BaudRatePrescaler64

BREEHSHL Y 64

SPI_BaudRatePrescaler8

BB RS 8

SPI_BaudRatcPrescaler] 28

BASE BN 128

SPI_BaudRatePrescaler1§

[wwrmamay s

SPI_BaudRatePrescaler256

WA RR SN 256

® SPI_FirstBit, #§ & T #E G M MSB 382 LSB fiz FF ik, W% 5. 14. 10,
#5.14.10  $% SPI_FirstBit & X

I B %

[ sririmmicsm |

o #

SPI_FirstBit S3
1_FisriBit_MSB

B

| e

isnBIULSE | WUEACR A LSBT |
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@ SPI_CRCPolynomial , & X Ml F* CRC fit B WA,

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 = 7;

SPI Init(SPI1, &SPI InitStructure);

(2) R SPI_Cmd( % 5.14.11)
#5.14.11  E¥ SPI Cmd iR

T ) WAE | )
l‘iﬁ SPI_ Cmd NewState: 5pi SPIx MR RE X2
void SPI_Cmd(SP1_TypeDef x SPIx, B[ LA ENABLE 54 DISABLE

FunctionalState NewState)

BEE

e g i i fig ok % fig SP14bi x
SPIx:x A LA 1 sk # 2 X i # SPI *
WABH N
i *
#il:
SPI Cnd(SPI1, ENABLE); /% fifig SPI1 Wk x/

(3) ¥ SPI SendData( LZ 5. 14. 12)
#5.14.12  &# SPI_SendData it i

ECrE E A% [NE)
SP1_ SendData iS4 x
void SPI_SendData(SP1_TypeDef * SPIx, ul6 Data) R g X ]
WAL i SPIx Rk 1A AL
SPLxx LA | 4 2 KIH SPI AR wRAEE | % —
WABH2 | Data (FREMKIE 4‘¥7
-

SPI_SendData(SPI1, OxAS); /% S SPT T KT A 0xhs x /
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(4) M SPI_ReceiveData( L% 5. 14. 13)
#5.14.13 ) SPI_ReceiveData i 83

A% * g SHE | [
FT s SPI_ ReceiveData whEH | K
FEL | 016 SPLReceiveData(SPL TypeDef « SPho || BRI [ maczim s
DA | EEAL SPIx AR B R
WABY | SPhxox I BUR | K 2 K& H SPLARR wEE | %

/% VERRSPIZ 11 BOE — WOKE B B /

u16 ReceivedData;

ReceivedData = SPI_ReceiveData(SPI2);

(5) BR¥ SPI_GetFlagStatus( LI 5. 14. 14)

LHHR  SPI_FLAG, U SP1 # 045 & MRk il Wk 5. 14. 15,
#5.14.14 &Y SPI_GetFlagStatus 5t A7

WH# it 8 A% f =
EHH SPL_ GerFlagStatus BABH 2 | SPLFLAG: K #ety SPI Rty
I FlagStatus SPI_ GetFlagStatus (SP1_ || #Hi 5% x
TypeDefx SPlx, ul§ SPLFLAG) A [ SPILFLAG #37R % (SET 3# RESET)
The i AR 09 SP1 AR &AL SER R x
WAB¥ “ SPlx:x WTLAR 1 ¥ 2 Kz #6 SPI ARG | MMWHRY | K

#5.14.15 $# SPLFLAG EX

SP1FLAG $% W SPLFLAG 8% o
SPI_FLAG_BSY nﬁ‘*,,‘ﬁ? N ?Pl FLAG CRCERT T CRC # R b5 &t
SPLFLAG_OVR R SPI_FLAG_TXE BB bR
SPI_FLAG_MODF B g A SPL_FLAG_RXNE BRE ﬂ

i :

/x KB SPIBEHRXBEMERE RS */
I£(SPI_I2S_GetFlagStatus(SPI1, SPI_I2S_FLAG_RXNE) = = RESET)
/% BopRdES </ )

else

/o B H%E x/ )
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5.14.7 FREM

@ SPI & LE@ AT, B by SPT EWR &AL, Bk, 5 SPI 0 ACH A HLE R A,
HARBTREHSEHALREELN .

@ FH M CS B, MFTE AR CS 51|89 GPIO BL# .

@ PRI b BR SR BT M A S R R A EO SR L BIVH R A O ST SR AT R TR A TE R
i R B S ML AT A A . XTI KA BRI & B RRE N .

@ BIFHRMEAT Cif S M0PRME 4 o6 3 memset 375 T XM , X1 548 1 B R AR 3 %0 69 8k 44
AR o I ) P SRR LU 5 D R RS, I R &k K B30, B B R
HEM .

© BFFAvH SPTR &K 4 BULE N 4, IFFERT S B TS B F & H # SCLK
S, AR SRR A 2, BN A SPIL B9 SCLK #3435 %) 36 MHz—— X &
#2701 SPI2 B4 B e 432 9 SCLK BUE5 R4 XK AT R S m SPLE SN T . IBH 7
LAJ T B AT 8 A 5 4 7B 5% PSS i ), 76 T 28 ) o R B R 8 5 98 1 A9 PR
TRZERE S (HLAnat CPU BE17 850 .

® 7EH 24 SPL#& 06 STM32 fig 4 BL, SPI2 1 SPI3 843840 3 MM JTAG #0057
TSR, 4 STM32 Z {5 X4 5| AR FHE JTAG BB h , XBE R R IR R
LA B SP12 A1 SPI3 42 1 A8 G 2 4 1, 7T LUK A0 F M g n ok — 2 76 V0 A 0 i) 4
SWD 5 (IR s ZRAEE SRS # JTAG XM ; = R4 SPI2.SPI3 s JTAG 5 M & st
MEGI AL .

5.14.8 XWHER

HSLIF R TR R RIZRHF F7 3647 80 M BT AT S IR B R UG BSR4
H#F Curl + F5 ATHE 5074 RIGH F F5 23EFT. AU E D ERKGNEETOE
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;




E STM32 B¥ £

81 82 83 84 85 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:

61 82 83 84 85 66 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 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 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 0 B0 50 et L » 388 0 %o H 7T LA 8 A 0 G R 1 o
I 53 77 B S03% O SO0 0 IE e BOBOIR RO B T U ROR A RS R 9 2 R O B
SPI A3E {5 S8 2 I .

5.14.9 I\ &

SPI #1488 A I e i A — R B A5 4 1, MR B MR S WM, A4 61X STM32 &
SPI AT 4M L L AT T — K R4 09 B OR SERR R R 19 31 T BUMSE R . (AR SRR LA
SPIE&ELZHUMMIER, HEL SPLRAM MM ML PN, HEEEE LSRR
STM32 # SPI 8 0%, EE W R T M HLAEK A ST i TR AL R Ech A,

5.15 I2C EOB&BEXRE

5.15.1 #f R

AT EEE A STM32 9 2CCl % 5 24 IFC IO 2 1, 12C #4038 1A b — 5 kg
) SPT 8 45 42 1 60 5 BE 55 FH A VF 25 A AR BO 3t 7 40 26 11 F 450 B RO B8 4 i 69 MG A3 4
MR R G A AR AT — B 2 B D BN R, 2%, 12C F1 SPT 2 LB
NP B T R B B4 (ELIE S RE A R A R R R B . TERE SR B, B TR i AT 52
BRI GTAK. n SPT 40 AT IR A O BE (R R T b IR G5 R, W DU R 55 H— A
FRZ N T AL T X AW EUR b AR R BE R 0 S, 0 AL OBLT B b
CRUT. 4 W2 FR A B U (B S B8 85 B 22D o 12C 0 SPT B IX 3 R AL AE T W 382 1 s
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X, 12C 4745 1 SPYSE Ry 5 Z iy —~E U Lo

1. RCWER

12C 82 iy NXPURE PHILIPS) 24 Al A 43 3 (0 32 = 3L, AR M F

® NUBRPIRBLLE, HRBITHIRLE SDA, — KBTI EIL SCL,

© G5 FE P ) BRI BR R AT LA S 3o PR — £ o ok P E e B B A L WL/ AL £ R bt
HEATRCE  EHUAT U LA % AR ok ML 28 .
12C ZIIEMZ EHLEL, QRT3 H £ £ YUR R 828, 7T LS R o 2 4 0 A
FhER B 1k B BRI IR
® fGi R LSRR T 0 ik 100 kbps, R 830 F 735 400 kbps,
® GEEB BN 1C Bkt N3 5 MR YR K 4R 2 400 pF R,
— AU 12C HE O FERE QA 5. 15,1 FfoR .

o

SDA ] l l
SDA SCL SDA SCL
RCERQH RCARHE

B5.15.1 RCEOERTH

|

SDA  SCL
RCAR#E
2. 2C YR

12C S BMUE A R H4R 12C BB Lae, AL e 0 90 60 A0, 9 R 5 8 1 3 40 0 A 42
12C PMSUE S, FLS th— A 17 0 ) B4

(1) MiEeyEse

TEIN B0 0 5 H S FLIBTVA , SDA 48 b 0 6 AR 4 B 2 BB 48 (L AT 26 6 6 SCLL %1t
T B I 5. 15. 2 FTR .

(2) BISRSRES

KA 24 SCL %2 i F 8, SDA 2 b e o B MU B B0 W s S A A 5 5 R A
24 SCL Jy i iy ¥t , SDA 22k I B0 5 B B K L A SAERGRMEZRH
BAACARZS  AE 47 L 54 2 J5 WA Ky 28 BROR S XL 0 LS SR AR A H R G P 5. 15. 3 B

Gm =

Y ELR LR %5 A4‘$$E‘J§kﬁ.Im%%%?%%&m%m—ﬁﬁ%ﬁaL‘Mﬁﬂ
AL 75 o i 30 S0 AABILREE R T 0 005 B0 2 5 LR 6 0 1 25 B 45— vk

scL




&STMSZ B¥ER

HLSE AR 8 AR A5 40 5 S B 5 BT B0 090, AP 5. 15. 4 B9 ACK FF 5 BR

SDA

vV N—

scL
B R wedfikd] AR

e 'qgé&& ;.lg ik i i

M5.15.2 DCAZMEBEMNERE H5.15.3 RCREMEBHRNGEREN

(4) H8 7 UEIBUBBIN

PRI 12C (G H RO VLANEE 5. 15. 4 FTIR B4 e B A 26 SCL (K3 T IR Ae il . 7
IR AT W KR 7 (I (7 SR KB 1 (e BaR T . %
R 1 R EHLE R MHLER o 0 IR AL 1 AL B8 . FEREJS RS 9 4
i 4 1, EALHE SR AL L2

E5.15.4 12CBRMOBIRFE

(ORI -]

12C BEZ LSRR, B REEMAT LU BE L0 EHL BE -8 2 Rfga .
BB RAETEE LA RS F 0 SRR R R EMR %, RIS MR
VA B R AL, H AR B AR AR S R L E T — R B R NG A A R
fetif-E

(3) STM32 19 12C 80O

STM32 RFUPEE M e EAEM— 1 12C BN, TREL YL, TEHAFA 12C
SRERARRE M TE P AR A I T B SRR AR (G M R, Rl 5 SMBus
2.0 A, 2C BBRAT LM UL, W CRC B4 A KK | 5 3 SMBus(System Manage-
ment Bus, & 4 B 3 £1£8) 1 71 PMBus(Power Management Bus, & U8 8 78 5 280 thil . 42
EAEE M H B, BT LU DMA LA CPU Mfid, 12C L4 AT .

® F#IFATHLL/12C MR M #28.

©® ST E FHLINAE R R R AT fE R A L TR

® 12C EREINAE P A ph = AERGAEFILES .

® 12C iR & Ul : PR AR Y 12C Mudik s TT0RE 2 A Kbk 9 SUs ik B8 7 5 488 1 A K2 000
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® Al A AR 7 /10 kb L AT HEATS R RRNY L

© SRR IR A S AR B - AR AR K (R IA 100 kH2) 5 PR S (FE 3% 400 kHz) .

® JLARENRE Rk / HBOR AR KR A SRR,

® SEBPRE : (PER B RARE L (ACK) #HRAT R s B IR MR 1R BR 45 1k R AR L3S/ F
© 2 A ch T ) e ik / 08 S £ R T R

o H R Kintshahee,

® HPpT{ G bRy DMA,

® A% PEC(fi B a8 U TD 4T, a7 A s 1 PEC (8. R 48 \rh , PEC {H AT LUfE

S — A F AR B o TR R R — MR CT I PEC fi.
® e SMBus 2.0 $5E .25 ms i AR IER ;10 ms i 4 BRGNS BB ;25 ms
B A BRI Bl i R ] 5 1 ACK $thl (9 BB PEC 8070 ; S AL 4F B ML CARP)

5.15.2 Rt

A BT SRR L~ B A, e R R STM32 i 1 3800 2 4 12C S
FTHCHE e, IF S o P A A O O . AR PR AR QP 5. 15. 5 R o OGF B 43 0 R A
BRSO .

H I
(R2CHEF 1D

BE5.15.5 DRCEEXBAR

5.15.3 MEHEERRE

A BT 0B LB O vec
TOAH TR LA R A ST GPIOA,O7ﬁ:VCC
= |GPIOA.09 GPIDA.Dﬂ

B~ 12C # 01 (% SCL (B #1 SDA 3( usart_ry|

“ ) -=-———GPIOA.10
SHERIAT, YEFENAE 5. 15. 6 Fim A L GPIOB.AG
=1 GPIOB.11
5 15 4 Egiﬁi‘f STM32F10x

AR E S TF, B 5156 LRCHEMRRTEA4RER

® fiiE RCC #7884, {8 PLL $i 1} 72 MHz i 44, APB1 HMRIE N 36 MHz, APB2 22
SR K 72MHz, #TFF 12C1.12C2 ,GPIOB L & DR BT i o




?g\snvm B¥EiL

AC# GPIO #7784, Be§ 12C1.,12C2 4 31 B9 % 5 F FF W 250, o - GPIOB. 06 X
Jii 12C1 # SCL,GPIOB. 07 % i 12C1 # SDA; GPIOB. 10 % 12C2 # SCL,GPIOB. 11 #f
¥ 12C2 # SDA.

o MU 12C FAEMAL AR 12C1.12C2 B 0O 1 BE 12C F 4 STFFRAE T M.

o A NVIC 77 47 2541, BLEIF S ifF 12C il

® % USART #i#.

12C M T — 25 B A3l 15 SR Vi e =0, A 5. 15. 7 R .

LR

i, | b —pns an @___-

5.15.7 12C ABHLRE

1E STM32 s il 88 00 BEFF & L X AN B i — M4 R 2R, 5 — B RFEM
PRE R EATRA M. TR A BT A By RS STM32 S il 8% 12C &0
R85 KA SUBTFE . STMB32 ff) B R BUBR T %) 12C B4 MK ZIR BB T B3 AP B T R
O LSRR 3 oA AR AR LA T R R V0 L XA AT RE R R T
fEA . L 12CL AR 201, 12C2 45 LI STM32 42 446 119 o B0 35 R 55 & 12C 9
B VK FIHT— F STM32 @ 12C £ 10 T

O B APEEFHAMGEH 12C_GenerateSTARTOE B E7= 4 —NRE K.

@ R FA P ESERIE 2K 12C] T, R STM32 568U BT A U85 59 o 0 A%
#1% 12C_EVENT_MASTER_MODE_SELECT, /R #2 # % 4 € 27k , b 25 M A -
FEXT R A9 R AR 95 R 3K 12C1_EV_IRQHandlerO) B, ##8 12C BB B2 L, FHLE £ 2
B e 22 05 T B % T AR 150 B ML Stk T A s B R P 7 o O IR 45 R oA 9 g 12C_
Send7bitAddressO) % 3% M AL b .

@ EHUREIBLHLHL R 3% 52 U5 A 2 A% 3T 10 12C1 o I, 54 R o BRAR AR 12C_EVENT_
MASTER_TRANSMITTER_MODE_SELECTED, %75 M#Litb 1 © % % 52 t , St i 2 7 24 7
A3 58 75 %6t 1 £ v 7 AR 45 R 3 12C1_EV_IRQHandler O 8, {7# 88 12C BB Wb 3, 0L %
BASEHE AL HE IR BT ) DL 2% SRR MCHE T . o 9 9 R K 12C_SendData O ]
L 3% B
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@ EHLE L TEHE 25 o o K BT 04 B, X o B AR R 12C_EVENT _MASTER
BYTE_TRANSMITTED, %5 b — ¥ B & % 52 5 , 12 17 24 57 (5 B 76 46 B 9 o 9T AR 55 o8
$12C1_EV_IRQHandlerO) B, I Fi 7 AT AAEHS 3 R 78 v AR 95 B 49K 48k 552 36 O3 AR A7
HHE R G —NEE K 3% TG » VA R 12C_GenerateSTOPO) £ S 2k b P A 45 W Sk 1 (7
HEEHARM A2 B PR . Bl — e 2C BB ERERT .

LR A BAT R B 12C (LR B A N R BR L O A SO L 12C 6 3 S % Sl st R
BALRIK AR F L. B b STMS2 9 12C B4 R AR IR % REEAFE R . M ENL T
L e OIR A T 8 7 HE MBI SR 11 MABLE J57 22 B O 2% fih 5 — 1 7 20 8 8 o 08 o K 57 +11 AF BR BCA
% 12C1_ER_IRQHandler, ifii #f i #4714 % 12C_EVENT_SLAVE_ACK_FAILURE, X#f
3%, STM32 #y 12C # 01 A BE {45 1 12C B bR M B0 W 7T LUR A R A T . A 5.15.8
R T 12C1 #1 12C2 4 013 0F b Wi IR 25 (012 56 WA

s B ] St B

AL 5t M

OO

B AR T

TR R
F s

Pbr s

Y

B 5.15.8 12C1 f0 12C2 O iR & i 72
TR B L N 5. 15, 1 FFF,
#5151 RCABXRIRAEN
‘ AL it | i

cortexm3_m
boot {4 STM32 Jr 3 3CHF o U 8 0 R 5 51 PR T
stm32f10x_vector.
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ERS.15.1
psii:td | b SR

1" stm32110%_rec.
om0 | ReC R w
| $tm32{10x_flash. ¢

stm32{10x_gpio. ¢ AL GPLO (12 88 B

- RN ERAT R R R TE T — T I8 45 8 R B STM32 TP

library X4 $tm32{10x_lib. ¢

WRAT RGN
I stm32010x_usart.c | USART il s MU Bl & w3

stm32(10x_i2c. ¢ 12C 1 & 0 R AE R -

stm32f10x_nvic. ¢ 5098 o 7 0 Bk 5 2 NVIC R AR

interrupt XAEA | stm32f10x it STM32 0 o 6 5 2 ]
sre Xl AL [ roin. e A

5.15.5 EEER

KRR KR KR KK KRR XX KRR XX KKK KK K KRR K KRR X KKK KKK KKK KKK KRR

* X{FH

; main.c

* & : Losingamong

* B H W : 14/09/2010

* 1k s BRF
T T T T
R S /

4 include "stn32€10x_1ib. h"
# include "stdio. h"
/o BN XRET
/x HEXBEE

i define I2C1_SLAVE_ADDRESS7  0x30 /v R 1201 A hl b 0x30 « /

# define 12C2_SLAVE ADDRESS7  0x30 /% S X 12C2 A Mo Mo ik R 0x30 %/
#define BufferSize 4

/% BEXEBE o mmmmmmmmmmmmmmmmmom—meoooooo ./
/v AEER

(ANiital"t &l

void RCC_Conf iguration(void) ;
void GPIO_Configuration(void) ;
void NVIC_Configuration(void);
void USART_Conf iguration(void) ;
void T2c_Conf iguration(void) ;
int main(void)

{

RCC_Conf iguration();

/x WERRGHES </

NVIC_Configuration();
GPIO_Configuration() ;

Jx BB NIC x/
/x BB GPIO ML x /.
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USART_Configuration() ; /% B USART x /
T2c_Configuration(); /% W 12C %/
I2C_GenerateSTART(I2C1, ENABLE); /% 1201 PRAETERRHAME * /)
while(1);

}

R T
* R¥4H : RCC_Configuration * HrgER . x

* REGH A - R RGA M * IR EE x

x MABE Xk

XK KRR R KRR R KKK K XK X KKK KKK KKK XK KKK KKK KKK KK KKK KK KRRk

void RCC_Configuration(void)
{

{/ + AW 53RES Y RCC_Conf iguration i $ i FEAAMUHS , LB 5% A AR 8L A1 5 /)

/% FFRE 12C1,12C2 B AR B %/

RCC_RPBIPeriphClockCnd(RCC_APBLPeriph_I2C1|RCC_APBlPeriph_I2C2 ENABLE) ;

/ * JFJi GPIOA,GPIOB I USART i@ £ Hifh x /

RCC: RPB2PeriphClockCnd( RCC_APB2Periph USARTL | RCC_APB2Periph_GPIOA | RCC APB2Per. iph_
GPIOB, ENABLE);
b
R T T
* WA + GPIO_Configuration * fi R : E
* AR + BE & GPIO M X * IR A - &
s BABN . E
R
void GPIO_Conf iguration(void)
{

/% 5 X GPIO WAL L5 MK GPIO_InitStructure » /

GPIO InitTypeDef GPIO_InitStructure;

/x B 1201 B g w5 O 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 MR 12C2 WA M5 WA AT IR« /

GPIO_InitStructure. GPIO_Pin=GPIO Pin_10 | GPIO_Pin_11;

GPIO_InitStructure. GPIO_Speed = GPIO_Speed SOMHz;

GPIO_InitStructure. GPIO_Mode = GPIO_Mode_ AF_OD;

GPIO_Init(GPIOB, &GPIO_InitStructure);

/* BLE USART 451 «/

GPIO_InitStructure.GPIO_Pin = GPIO Pin 9;

GPIO_InitStructure. GPIO Mode = GPIO_Mode AF_ PP,

GPIO_InitStructure. GPTO_Speed = GPIO_Speed_5OMHz;

GPIO_Init(GPIOA, SGPIO_InitStructure);

GPIO_InitStructure. GPIO_Pin = GPIO Pin_10;

GPIO_InitStructure. GPIO Mode = GPIO Mode_IN_FLOATING;
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GPI0_Init(GPIOA, &GPIO_InitStructure);
i
KRR KRR KKK KRR KRR KRR N XK KKK R XK KKK KK KKK X KK KKK KKK KRN
« WEH : 12C_Configuration * HEER K
* RBHE : M 120 B 4 * SEE i
* WASH : E
KRR KKK KX K K KR KX X K K K KKK KK X X X KK KRR KKK X K KK KK KKK XX X X K X X K/
void 12C_Conf iguration(void)
{
12C_InitTypeDef 12C_InitStructure; / x i % 12C ¥ #4445 HIfk 12C_InitStructure x /
/% T2CBER; %5 He 50 % 5 K b b BT 3 S SCE X 0x30)E RE % s R % 7 i sph «
# % 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. I2C_Ack = I12C Ack_Enable;
I2C_Ini . 12C_Acknowl =12C | s Thit;
12C_InitStructure. 12C_ClockSpeed = 2000005
12C_Init(12C1, &12C_InitStructure);
12C_InitStructure. 12C_Mode = 12C_Node_12C;
12C_InitStructure. 12C DutyCycle = 12C_DutyCycle_2;
12C_InitStructure. I2C_OwnAddressl = 12C2_SLAVE_ADDRESS;
12C_InitStructure. 12C_Ack = I2C_Ack_Enable;
120 T2C_hcknowl = T2C_Acknowl _7bit;
12C_InitStructure. I12C ClockSpeed = 200000;
12C_Init(I2C2, §12C_TnitStructure);
/% JFJ 12C1,12C2 4 BAT G % /
12C_ITConfig(12C1, 12C_IT_EVT | 12C_IT_BUF, ENABLE);
12C_ITConfig(12C2, 12C_IT_EVT | I2C_IT BUF, ENABLE);
/o« {EfiE 12C1 . 12C2 L« /
I2C_Cnd(12C1, ENABLE) ;
12C_Cnd(12C2, ENABLE) ;

)
R R I,
« BN : NVIC_Configuration * HgsR :
* TR BEENTHE * SR FEE : K
* MASH : K
B LR L L T T T
void NVIC Configuration(void)
{
/% SE SCNVIC B {45 Hy #k NVIC InitStructure x /
NVIC_InitTypeDef NVIC_InitStructure;
/o HEFENVICHREH M1 </
NVIC ] i £ig(NVIC_Pri _1)s
/% BERIFMRE T2C1 1« /
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NVIC InitStructure. NVIC_IRQChannel = 12C1_EV_IRQChan:
NVIC_InitStructure. NVIC_IRQChannelPreemptionPriority = 1;
NVIC_I: NVIC_IRQC jority = 0

NVIC_ InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(&NVIC InitStructure);

[+ BWEIFEGE 1202 Pl «/

NVIC_InitStructure. NVIC_IRQChannel = 12C2_EV_IRQChannel;
NVIC_Ini NVIC_IRQC ionPriority=0;
NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0;
NVIC_InitStructure. NVIC_IRQChannelCud = ENABLE;
NVIC_Init(SNVIC_InitStructure) ;

b

XX KR X R KRR KK KX KK X KKK XK KK KX KKK KK KK KR XK KX KKK KK KR
* R¥H : USART_Conf iguration * B R s K

* BRI E : B USARTL * R [EfiE &

. BABY . K

B I T
void USART Configuration(void)

{/ » AH 53 UHS Yy USART Configuration BG¥CPIRE. ULIH % A BIFWH R A2 » /)

R KRR KR KKK KX K KX KR XK KX XK KX K KKK KKK KX KKK KKK KK KKK KX K KX KK
* WA : fputc * WER &

L 3-€i3 « Hf princf o ¥ W {7 F) USATRL > R [EIE X

* WMABY K

R e Y
int fputc(int ch, FILE * f)

/AWMU Y foute BECHI. WM ABRFEH B A x /)

R KKK KK KKK R KRR KK XK KKK KKK KKK KKK KK KKK KKK KK KKK KK KKK KX XXX K

* X% : stm32f10x_it.c
* HH Losinganong

* WA W : 14/09/2010

* Hik < R 5 R
I LT
e 454 -

# include "stn32f10x_it. "

# include "stdio. h"

A R e -/
/v AEXBHE B */
# define BufferSize 4

# define 12C2_SLAVE_ADDRESS7 0x30

S FESERBE e =/
/x HEER -
vuB 12C1_Buffer Tx[BufferSize]= {1, 2, 3, 4}; /» 1201 R FHHM « /
vuB 12C2_Buffer Rx[BufferSize]={0. 0, 0, 0}; /x 1202 RGN« /
vu8 Tx Idx=0; /% 1201 FAR R AR/
vuB Rx_ldx=0; /x 1202 MR BGOSR « /




& TM32 B ¥R

/% BRI oo ./
SRR KRR KK KA E KKK KKK N KKK K H KKK KK KKK KKK XK K K KKK N KKK AKX K KKK KRR K
* M : I2C1_EV_IRQHandler * MASH A
« ENHE O SRS A « BE &

* WABH s &
P T Tl
void 12C1_EV_IRQHandler (void)
{
switch (I2C_GetLastEvent(12Cl1))
{
case I2C_EVENT MASTER MODE_SELECT: /x BREBIEKMF </
{
/x REMHMAE * /
12C_Send7bitAddress(12C1, I2C2_SLAVE_ADDRESST, I12C_Direction_Transmitter);
break;
b
case T2C_EVENT_MASTER TRANSMITTER MODE_SELECTED, / » MBLMHFE %% »/
{
/* REB LA~/
printf("\r\n The I12C1 has send data 0x0 % x\r\n"
12C_SendData(12C1, 12C1_Buffer Tx[Tx_Idx+ + ]
break;

12C1_Buffer Tx[Rx _Idx]);

i
case 12C_EVENT_MASTER BYTE TRANSMITTED. /x PIABBERE </
{
if(Tx_Idx < BufferSize)
{
/x BREERE AR, */
print£("\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(I2CL, ENABLE); / x HAMIE RILFE RLBHAN * /
12C_ITConfig(12C1, I12C_IT_EVT | 12C_IT_BUF, DISABLE); / x #|F 12C1 hiif x /
b

break;
}
default;

{ break; }}}
R L T L L LT L T T
. A + 12C2_EV_IRQHandler x WABH . X
* RMGHGR . T2C2 AR RIS B * R s K

* MAL¥ Kk

KKK X XXX KX XK KRR KKK KRR XK KX KKK KR XK XK Xk e )
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void T2C2_EV_IRQHandler(void)
{
switch (12C_GetLastEvent(12C2))

{
case 12C_EVENT_SLAVE_RECEIVER_ADDRESS_MATCHED. /o WCEICRLAG bt BOAE » /

{ 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 R AR )

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 &% 12C Init $189

WmH4% ® 5
.4 | 12C_tnit
£t void 12C_Init(12C_TypeDef » 12Cx, 12C_InitTypeDef » 12C_InitStruct)
Tyt ik AR 12C_InieStruct FHEE 02 B GLIHR 12Cx F 48
BASH 1 12Cx:x AT LUR Ui 2 He i #¥ 12C Shig
BABY 2 12C_TnitStruct: 3% (1454 12C_InitTypeDefl (4, & T 12C SR MR B 155,
WisH *
B4 %
e
) %




A stvnz syEE

B HAMR  12C_Init TypeDef structure, & X F 4 stm32f10x_i2c. h,

typedef struct
{
u16 12C_Mode;
ul6 I2C_DutyCycle:
ul6 I2C_OwnAddressl;
ul6 I2C_Ack;
u16 12C_AcknowledgedAddress;
u32 12C_ClockSpeed;
} I2C_InitTypeDef;

@ 12C_Mode, Fi A B 12C B, 7% 5.15.3.
@ 12C_DutyCycle, LA & 12C ) SCL £k i) i %5 b, 3 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 #1120 B 12C_DutyCyele_16_9 HAE N 16/9
12C_Mode_SMBusDevice | i# % 12C 11 % SMBus & 12C_DutyCycle_2 HEW 2/1
12C_Mode_SMBusHost | 8 12C $11 % SMBus TE &

R AAKRAE 2C THERERX (RS T 100 kHD FAHE L.

@ 12C_OwnAddress1, % ZHUH KR WH — D& B Sk, B A LR —4 7 158 10 f
Hiik .

@ 12C_Ack, FHLABE B K AE R, W 5.15.5,

© 12C_AcknowledgedAddress, & X T W% 7 fi ik 4 10 {i ok, W3 5. 15. 6.

£5.15.5 M RC Ak ENX #5.15.6 $ % 12C_AcknowledgedAddress & X
12C_Ack B o 12C_AcknowledgedAddres £3 o

12C_Ack_Enable B2 (ACK) 12C_Acknowledge Address_7bit B2 7 (b

12C_Ack_Disable | %MERI% (ACK) 12C_AcknowledgeAddress_10bit L% 10 fLKp 8k

® 12C_ClockSpeed, I LL i B i #4514 , 7 B R £ F 400 kHz,
i

/% Wi 1201 REED x/

12C_InitTypeDef 12C_InitStructure;

I2C_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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12C_InitStructure. 12C_ = T2C_] _Thit;
12C_InitStructure, I2C_ClockSpeed = 2000003

12C_Init(I2C1, §12C_TnitStructure);

(2) B 12C_Cmd( L& 5.15.7)
#5.15.7 & 12C_ Cmd 8

TiH% ® 8
£l 12C_Cmd
3.3 void 12C. (12C_TypeDef » 12Cx, FunctionalState NewState)
A WA KA 12C A
WABH 12Cxex ATEIE 1 S 2 AEH 12C S
WMAB¥N 2 NewState: b8 12Cx B3R & . X 8 8 7 AR ENABLE 8 # DISABLE ]
when | £
3 [l x
R %
3L IES S x

.
12C_Cnd(12C1, ENABLE); / x {difif T2C1 & #:0 * /
(3) BB¥ 12C_GenerateSTART( 3% 5. 15. 8)
#5.15.8 & 12C_GenerateSTART i F§

WH %A f 5
1.4 12C_GenerateSTART
El-awa void xz(;,Genemcs'rARnxzc;[y.ucuen 12Cx, FunctionalState NewState)
Rl 12Cx #1172 START At
MASBE 12Cx:x AL 1 4 2 i #F 12C Shi
[ WASH 2 NewState; 12Cx START {644 % 3 18 803 DR ENABLE st DISABLE
W EH x
R
RIS x
eSS x

il :
12C_GenerateSTART(12C1, ENABLE); / x 4] 12C1 BL#F 45 11 otk — R B4 2t % /
(4) BRH 12C_GenerateSTOP( 03K 5. 15. 9)




#5.15.9 & 12C_GenerateSTOP it B}

HH% f &
RBH 12C_GenerateSTOP
RYEIE void 12C_GenerateSTOP(I2C_TypeDef * 12Cx. FunctionalState NewState)
i 12Cx HE 11774 STOP F4%
WASY 12Cx:x of BARE | R4 2 K46 12C Shi
WABK 2 NewState: 12Cx STOP # #8545 i 1 Mol LUIG ENABLE 5 % DISABLE |
HEH x |
B P i x
P *
A R x

.
12C_GenerateSTOP(I2C2, ENABLE); / » f¢ 12C2 H | H —MEH & ff x /
(5) B 12C_ITConfig( D 5. 15. 10)

#5.15.10 & 12C_ ITConfig i% B

WA % ]
RS | 12¢_1TConfig
BT void [2C_ITConfig(12C_TypeDef « 12Cx+ ul§ 12C_IT. FunctionalState NewState)
£ 0 8 89 12C
23 12C,x AT B 1 Sk 2 KM 12C A - ]
WABK 2 | 12CIT A MAERA K MR 12C R
WABH 3 NewState: 12Cx 7837k % 3% 4~ £ B LUR ENABLE R DISABLE
WEBH %
B % ]
SR IE:
R B3

SR T2C_IT, (i R 2K A 12C 9 F G, AT AR 5. 15, 11 sh - B A4 A 41
REBHEE .

&S5.15.11 B RCITEN

[ rcrex

[ [ ecsw | mow» 12C 1T $3
[ ecarsur | maem | e evr | wmnm 12C_IT_ERR

LI
i

1 :

/% HERE 12C2 $52 110 50 o 06T R ph 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

WA ) WA )
WEE | 12C SendDaa N aren: | REEGRE |
RMRT void 12C _ SendData ( 12C _ TypeDef * L EE2 x

12Cx. u8 Data) B EH x

et i A 12Cx Rk - R Serk &t x

WABH L | 2Cxx BUR | K BN RCAHE | MWARK | %
i :

12C_SendData(12C2, 0x5D); / » it 12C2 &% T 15 0x5D » /
(7) B 12C_ReceiveData( L% 5. 15. 13)
%5.15.13 & 12C_ReceiveData 1% B

TH % 5 WAE | [
AN 12C ReceiveData T ERE
B 48 12C_RecciveData(12C_TypeDef » 12Cx) & BEBNHE
hietiE B 12Cx RO B vl
MABN 12Cx:x AILUE 1 3 2 % 98 12C Shig B R x
i«

/% PRECT2CT # U BGRE SBIF W HE
u8 ReceivedData;
ReceivedData = I2C_ReceiveData(I2C1);

(8) B 12C_ Send7bitAddress( L% 5. 15. 14)
#5.15.14 & 12C_SendTbitAddress i B

BH% 5
RNE 12C_ Send7bitAddress
[ void 12C_Send7bit Address(12C_TypeDef » 12Cx, u§ Address, uB 12C_Direction)
I 16185 B AL 12C B 1 38 S 4 R
WASK I 12Cx.x ATLUR | R 2 KA 20 AR -
WABY 2 Address: ff {6 BB 12C 4
WASH 3 12C_Direction: ¥ B 4 2 ) 12C EHUHME N %28 & B R 0B 4
BHEH £
il %
X * B
B R %




ESTMSZ B¥ER

S Y3l :12C_Direction, 88 12C 4 11 4 K 4% J7 ol sk W7y 181, W# 5. 15. 15,

#5.15.15  $# 12C_Direction E X
12C_Direction £ E3 12C_Dircction £¥ o# ]
12C_Dircction_Transmivter | @ENR#IH | 12C_Dircciion_Receiver BRI |

i

/o FEHLEMBLAE 7 G 0RO bt Sy 0xR8 ., T ML o A B R SR IR x /
12C_Send7bitAddress(12C1, 0xA8, I2C_Direction_Transmitter);

(9) B 12C_ClearFlag( L% 5. 15. 16)

#5.15.16 & 12C_ ClearFlag B 7
WH % 8
(1.4 12C_ClearFlag
R void 12C_ClearFlag(12C_TypeDef « 12Cx. u32 12C_FLAG)
ThfedE R 120k 6 1 b AR A
WABH | 12 oTEE | A 2R 120 AR
WABH 2 12C_FLAG : 7 W Bk ) 12C b5 {i
Wi BH x
amn % -
P HE % {iL DU/ SMBHOST, SMBDEFAULT, GENCALL, TRA, BUSY .
MSL, TXE 1 RXNE R it 8 4 i B0 B
W x - o

2 %4l . 12C_FLAG, % 5.15.17,

#5.15.17 $¥ 12C_FLAG X
12CFLAG B | o 12C_FLAG 8% #
12C_FLAG_SMBALERT l SMBus 4§ 845 & i 12C_FLAG_STOPF P B b G OB
12C_FLAG_TIMEOUT ‘ AN RE Tlow HHRFR &AL 12C_FLLAG_ADD10 10 7 48 3k % 2% (140
12C_FLAG_PECERR } el PEC iR 12C_FLAG_BTF FIE TR & L

12C FLAG_OVR B/ R AR SR A PR E

- - — ¢ FLAG_ADDR Mo fk % 3 BR B4 (B0
12C_FLAG_AF RS Rl
12C_FLAG_ARLO IR FRBR AL CEBD 12C_FLAG_SB I RLER G L CEREA)

12€_FLAG_BERR { BB A
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i
12C_ClearFlag(I2C2. 12C_FLAG_STOPF); / x B} 12C 4 11 f# LAR:EML * /

(10) BR¥ 12C_GetLastEvent( 1138 5. 15. 18)
#5.15.18 & 12C_ GetLastEvent 3 A)

wHE | S giHE | ® g
WA l 12C_GetlastEvent Wil B

REGUE | w2 12C iE i
| ABGE | us2 12

x
o R
Yifig 3k 3B PR % 12C ;77¥7j§ifi7 £ ]
WASH 120 x ATV | K4 2 e 46 12C Shift B x
(28

/xR (8RR — R T2C1 HECTRAE «/
u32 Event;
Event = 12C_GetLastEvent(12C1);

5.15.7 ERBER

O EEERE 12C EA TN, @ ERRREHFRMER . FE - {ET 2C &
REOR BRI, 25 BT B AL 4 20 TG o R A0 3R 5 T B — 7 R 7
FoAE AR AR B 1/0 0 W7 — 7 4 8 s T 53— 7 I L A B 20 L R
JPERIN VCC A GND &8, 1R 1/0 FokeBes,

@ i SC A BE A v T 7 (P 5. 15, 6) B A L iz s BEL R A B, S0 A BRARE AR 4. 7 K.

@ 12C B2 PRAERE R B 25 o7 TAEZE 100 kHz T, B 8 R B 25 7 THEZE 400 kHz
T REF 12C 84 B8 145 B 12C_InitStructure. 12C_ClockSpeed 7R X F 400 000,

5.15.8 SCIRER

HESTIFRTAT TR AR IF RIDZ 58T BT AT 50 0% M AT S IR G 4 BB (B A7 1)
T Corl + F5 #ATH5E 5 07 50 SRR F F5 RMGE 1T, A7 LU D SR AE RO 15 LB 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




D stvsz ey ER
—_— o
AT LA F] L 12C1 43 0 0] SR 40— 7 19 80R 5  12C2 4% O L BUIE B e B0 7 % i %
AU STM32 A 12C BOHR 38 e 5038 R R I 1)

5.15.9 /) &

AT B (el [T 12C B IR BRE O M B AT T STM32 sl 88 & 1 12C #
B T ARG HF R E A R B S BL T — A 12C 0 [ R . B8 STM32 12CEOME
STE TR EHE L & B LU B PIA 6, R e R 532 F STM32 9 12C #:01.,

5.16 RIAIR—T CAN B4

5.16.1 #f &R

5. 14 1 5. 15 W5 1) B 4 A 4 0 12C  SP 22 % FH T 14 6 86 80 460 . 0 DL 107 2 L S48 /D
ET ) ICCHR AL B BLE {7 B R A . B CAN BRNMARR,CAN H&E X TEY
AR B ERE I ARAREFET HER W ERED. S THENAYTAE
B A A% 1T (S 16 32 2 (8T 40 T B CAN SR 7 7l I — SRR E AL S EAN R
STM32 ) CAN BER$EN . #BIUGEH L CAN BARMEDIL X CAN B8R A — & THRE
PATRBEAT .,

(1) 42 CAN &

CAN £ *“Controller Area Network” 8485 , 8 4 42 il 28 )3 3 M, 22— 1SO = B4R
A BD BITETHI . CAN B i1 8 E 18 i (BOSCH) 28/ BF & 0 3F, J0 F I 5% L A 2
B KB #hL o AR G  65R LK (1 4 A2 T 3 R A 47, T 7R 3% K B 0B 0 5 GBS L IR L
FEERE TR, 1SO 41808 3f 1SO11898 1 1SO11519 X CAN 4k # 47 T 45 e e, 6 2R 12
WL T BRIP4 SAERARMER M. B4 H L CAN 2R £ 24K 78 1 R 69 85 BE AT, 35 Fl
AP L R SE I T ) B AR L BRI A Tl iR A G T,

(2) CAN BL&MIBIHINEN

CAN SZL MY S0 15 VR B R B 50 CAN_H A CAN_L, il i 2 505 B 35 /7 8088
BOFEH . CAN SAZRAT TRl el %, 53 51 47 P el SFE 1 5844 oh S, 7 MK 50 6 PR S 7 0 26 DL R A
VORFHES 25 %R,

© FERAPEEL P AR W SR KB B L

© M HOP A SRR B

© LB e P b e P L SR B B,

SR CAN BRI A MG A AN P 5. 16, 1 B 7% (o 2 70 3 0 40 o L BEL IR A 1)




o——STM32 BRXHE- 5,

CANTAL CANi /i
2 N
CANMUR 2| -~ |CANKRM
60

H5.16.1 CAN B&RM%H
(3) CAN B&B/ LI BIBM
CAN M2k PR T 5 F T, 4 S SO0 O 3 5 0 G 52000 e 0 A B D 5 o
HCHE L9 R T A R . 4 R Y IR IR 5. 16, 1 BB
#5.16.1 CAN BEMEMMMAR AR

LES: W&

B e /ﬂfﬁiﬁ%mﬂ;‘&’i‘iﬁ&iﬂﬂﬁwm

TEARGT | T HE T 0 R A B 45

SRR | FH T R SR T 053 R 1
B | T BTG e B AR ID B9 A 5% 8 TR B 6 e
BRI | TSR SRR 1) A S R L

(4) CAN BENER

CAN MM R —Fh S IEM L EHLRS 6 B LA T2 ARS8 AR T A1 R BT
AT LA R AL ) SRR R TR FLIRLN R - R S U 1) AR 4R B 1 A M TE R AR AR B AR i
B AN SO TR I 22 TR AR ISR 10 5 AL B 8 e 2 R 0 AT AR S G T T
AR SRR,

CAN Bl eh, BT A (3 BB LA i e SO A AT | R % . P4 DA L 9 35 8 ST Rl i 2 3%
(5 L L AR W SR IRAF CREBR A TD, RAT 675 B G0 Bl A sUdnD s & AR ABROC R R LL
1D 3k & % B R 2% 0 B i ik MR AR &% WS M BRI 5e R . Wk 3k, CAN
SALRIF TR A LR 7 B T SR LRI SR TT A L BT SR M 1T AR 2T
BB TERE.

CAN 2% 038 (7 s R A SR KA G FE B K AT 40 m (9554 b Bl 4 e ]
LAGAH) 1 Mbps, 7l BIE SR A L7 F 1 000 m, B 4% 413 45 ol 545 5 50 kbps, i 76 3 %
o 2 % 4 R S AR 9 48 T ALY RS232 \RS485 H1 12C f k.




&smmz BE¥ER
TSR e

Xt T RALRAER L CAN S ERAT R UG I 3 il | 45 153308 0 o)) B 0 5 42 4 52 o HE = e o e 95 S
S35t RE T T 0 = A A BT A B0 ST 15 AR RT LA B AR I AR L AR R T IR A T R
LT 22 ST A R A0 4 AN A S 5 7 IE A A% T B B TR B B AT R R AR R )
37 200 9 R 24 R 2% L R S K G B B M Ok
CAN G281 #9815 0 40 1T LA 33 0749 11 200 802K L 0 4 R 97 B A0 4% D6 C L g )
58 1) R BRI IR (BRI 2 . M BR LR AR S, TR B PR W S0
SHIBRBR.
CAN S8 L9 OB E G 13 A7 1 BR L7 SRR L 32 B0 B4R b 00 of ] 468 A A J ol
TR i PR e AT B8 530 3 T DA B TT B 3 B B 2 R Y S T 4 5 B 3
00 de A 38 1 0 T AR
(5) STM32 8 bxCAN i #ig8
16244 % CAN RLA 1, CAN (%5 (917 S 76 R WTH AN, 9 B 4 CAN % % 38 it ] X i 2
e BT IR SCAb P4 SRANS TR SO AR BES A S B0 CAN 45 b 48 S0 0 Bt 2B
. PRt B FRIZT 55 T B 22 CPU S fa) 458 S0 B2 0505795 9 S92 f i B ) 7 279 B0 0>
STM32 £ Fl#— A bxCAN 3% R B R S B & P4 bxCAN £4128) , 3 b
bxCAN J&“Basic Extended CAN”{I%i%5 , bxCAN 41 88 305 2. 0A 1 2. 0B Hhill, & 25 3048
e R TT K 1 Mbps, 345 11 R0 AR HE WU R 29 G 04 RE RS SRR 55 e 2%, L% 3
A KK HRAAN 2 D FIFO, BEAME 47 3 90 A1 % B ult 3 88 . STMB2 f9 bxCAN 5 5] 28 9 o
E LM CAN GALE 48 7 H 00 R SR A6 3K L X B4 P 4R F .
® Hf CAN Hhi 2. 0A F1 2. 0B T,
® FAFFE G AL 1 Mbps,
© TR ik K5 15 Tk
© MU AR AFYE  FL A 3 K B 5 4 RS0 B S5 0 T A 5 T R
] ey B 16 8 o

© BURECRYE  FAr 3 RURBEH 2 BRI FIFO; B4 45 1 1 o 28 41 « 76 5 106 A0 7= g3,
U1 CANT A CANZ 5 28 A~ iet a8 401, 3L flh STM32F103xx R 51 7= i 47 14 A it o
AR B T REARIAF S0 BTBL B FIFO B 4120387 28 5 10352 B e 200 64 I 1) G

© SCHRFR I A A O T AL B TR AG S U0 16 (0 ) i sE AT 2R T R 2 A
B F R R

© SO ST TG A P 1 S 5 6] (A 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 i 4 SRR M ML MR OB . BT LR AN 5. 16, 2 Bm.
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M 5.16.2 CANEEXBRREE

5.16.3 TEHFEERS

bxCAN TAE7ERR [l 42 m , Foag i b5 0% 5 1 76 o 3B 0 88, L AR 9 S R i A B
%4 CAN $ 0BT A0 (35 82 , (U002 — > By L6 S I 45 SR B o L o P % B BB T 3%
HLEAC T B H B AR R

5.16.4 TEFEIRIt

AT E AL bxCAN S BRI ERERRIF HZABFINT .
® i fk RCC 777384, BC & PLL % tH 72 MHz 8 80, APB1 S£2 4% % 36 MHz, 4> 5|
1T9F CAN.GPIOA il USARTI (¥ & 04,
® % CAN# Tx 5II(E] GPIOA. 12) X & FHHES A, ) i Rx 5B (BF GPIOA. 1D
o LR AR,
® Withifk CAN ¥ 2247 284, Hork CAN THEMI WA BB, Hrh = A EE S5
(P m FRE .
a) CAN_InitStructure. CAN_SJW fig & % CAN_SJW _ltq;
b) CAN_InitStructure. CAN_BS1 R % CAN_SJW _8tq;
©) CAN_InitStructure. CAN_BS2 B2 # }y CAN_SJW_71q,
TS IMARCE K 5, AL B B vh AR ILAF O 0x00AA0000 . R B3 3 3% 4 32 {1 17 #k
DR, ok 828 BF WO ST 0x00FF0000 ,
® ¥ififk USART &4 .
© (i 4 % B Wik R R B 1D S OxAALBUBR K 8.
STM32 iy CAN 21l 3 B )7 R B S h £ CAN FAE B A MM bt B,
CAN WG LH B 3 76 T SRR R IR B i 0 28 10 W B AL ¥ A B B LA T I 4 R0A
(1) CAN B¥FREVIHH
R REMAET M OROBEEANFZ - CAN SR A RFIS. N STM32 i
HBENEHTSEFHETUERFCT CAN BHFRNHRELARMT -




&srmz B¥ER

Y T

Hoof IE A BRI = 1X 2, + tusi + tuse » £, = CAN B M5B X tyas toek = APBI B4
AW,

BRI EAOPIRM N = EE SO R CAN BRY A h BT R fafiF, 3=
ANBBE, 451 STW (BST Al BS2 BB (M SIW Bk 53T {6] 2 B R B B, BST BR b iof el BE 1,
BS2 Fk Ay 6 a1 BE 2 330 = A B B T 4 52 4 DA J3E o U ot ] 20T S B0 R . 3B T L
B CAN MURER

@ £, = CAN 53R H X tpe s JoP tre i APB1 SRS ITEPJE . CAN i T STM32 #)
APBI (28, B & B ROM UK AC B F 36 MHz, [R10F Bk CAN @94M 80k 5, T 48

£, =CAN & % 31 3 X to:x =5X 1/36 MHz
@ B P EOR K BSL A [ B iR E H 84, BS2 B 1) B i W A 7., B UL L AT S B BS1 A
BS2 iy 1 B4 K <
BS1=8(,=5X1X8/36 MHz BS2=71,=5X1X7/36 MHz
Q@ XH—RREET
S 842 B 1) =1 X1, + g + s = (5+40+35)/36 MHz
@ Bkl LS R

R Ll

P B SRR B R () B AR 1 CAN (35 45 5 B 2 450 kbps.

(2) WRBHBE

CAN (A28 977 FF Vo ™ SRR 8 .28 b 9 45 /140 SO0 7T L 414 2 BE MG B0 2 —
AR R RS AR P A A A S M 5 T B SO0 L R B Y
i U RSB A S G U A 0 B SR R A SR OB 0 MU i U, L A g
BB RO AT, STMS2 iy CAN £ il S8 $2 4% 14 /et v B (H A (g STM32 42 41 28
A T LA R RS R X CAN B LM ST 0l 2407 5 7 S e B — 41 4
SCE 3ok 8 28 V2 K A 5 SR 22 245 A A 2 ) 8 S TR S L U
B2 R 5 R . AR T P T 32 30 B9 IR WA, T T RS R M A B

CAN $ 4 8 1 A LB A B — A 7208, MR 0 R RE A7 08 . PR B H 7 280
B — (U5 R AT AR 08— (0BT X R TS b B CAN A7 B (R BR LR B
e 5.16.3 fR .

M4 T A Tk I A AR AR AR S . I 7 B STMB2 s il 28 5% SC R4 ] LA 8 , 24
AU R AR DR MBI R B R R 7 B BB 1 M (AR EESR CAN 42 0B 8088 Wb
BURF B0 R L0 82 M 28 o AT SLAE LA D, 45 000 LRI . AR BRIP4, 8 P B R

=36 MHz/80=1450 kbps
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pra | [31:24] | 2316l [ (58] [ [7:0] |
ggwﬁigggﬁ [31:24] 1 @3e | [15:8] I mo |

bR [ STIDN03]  rppofexbizis] exipzs) e wekmo]

B 5.16.3 bxCAN BT RE A A ¥ 1F
B v bR AR RF E E h 0x00AA0000, 3 38 4% B AR IR FF (s B 7 45 A7 88 IO N 280
0x00FF0000, {nf] 5. 16. 4 F7s

b | B1:24] | OXxAA | nss | [
et [ (B124] | OxFF___ | [I58] | [T
sempsR [ sTIDN03]  [stploffexioi7as]  exionzs]  [exmicoiie|rrr][o]
B 5.16.4 bxCAN ATidEBAE
T AT TR 1 B R AR A BEB 2023+ 16 16 0 B2 U8 b BRILAE i 32 (23 16 T0C
e, 75T LAIEBR . AL T X — Ze T EDE AR L0381 247 ALL15 0] R VG AT, I iz i
WIS 2 B RR . X TA W AR R B CAN 8 1 AU R IR AT BE s B[ 23: 16 1%
OxAA 8T
3) fIbtEERE
ARYE CAN 2 382 0 B R L CAN 28 1 0 50 60 44 4 B B0 U AR b6 R » {1 £ ¥ BE 5
AL BARGALIE PR 4 CAN AR PSR . T CAN SAER AN R 9 18 R — A B B 4
B EEAR AR TE BE 4 B 2 4 (OUBH X STMB2 B ), 3k 5. 16. 2 FI 5. 16.3, 4%
A0 T VRS B AN 1) 1SO Araf .
10
]

%5.16.2 CAN SEMEHENERERXR
e /kbes | 1000 | 500 | 7s0 | 135 | 100 [ 50 | 20
Ba/m | 0 130 | 210 | 550 | s20 | 1300 | 300

%5.16.3  STM32 i) CAN R4 RAM IR ¥ R B X R

APBI B&NTH | CAN s#s % 5 K

CAN_InitStructure. CAN_S]

500 kbps CAN_InitStructure, CAN_BS1—
CAN_InitStructure. CAN_BS;

CAN_InitStructure, CAN_SJW=CAN_SJW_Itq

36 MHz > 500 kbps | CAN InitStructure. CAN_BSI —CAN_SIW_13tq

| CAN_InitStructure, CAN_BS2—

CAN InitStructure, CAN_S] >

CAN._InitStructure. CAN_BSI = CAN_SIW_stq

} CAN_lnitStructure. CAN_BS2=CAN_SJW 2tq

CANSIW _ltq

800 kbps
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TR SO R SRS N 5. 16. 4 FF.
#5.16.4 CANEEXBIEARN

paid:Ed

cortexm3_macro. s
boot X {44 L——‘j STM32 {9 f B SCIF i 5 4 R B 51 LBl

stm32f10x_vector. s

|
stm32f10x_ree. ¢
BB RCC fJJ2  8
5tm32£10x_flash. ¢

AR GPIO (/i J2 il 3

it | A
T

—

Stm32f10x_gpio. ¢

ey e Z;:zz::w'zﬁ.mm—wg?mwmmw STM32 TR
rr— [ usarT wmmmte aomace s ma
Stm32{10x_can. c ‘ CAN 8 118 B 91 B e B R RS
interrupt XfFAL | stm3z010x it ¢ [ sTvsz s mimc e
sre XPFH main. ¢ | PR

5.16.5 EZFEES

R I T

X : main.c

. e : Losingamong

* AW : 17/09/2010

* Hik : EEF
R R R e
s

# include "stn32£10x_lib. h"
# include "stdio. h"
/x A LR KRBT
I HEXBEE

I HE XREE

/x AR
/x AR XA
void RCC_Conf iquration(void);
void GPIO_Configuration(void) ;

void CAN_Configuration(void);

void USART_Conf iguration(void) ;

R N T
* WEH : main * HiHEER X

xR R + main R * REH X




» MAB®K X

o——— ST™M32 BN 5,

KKK KR K K KKK KK XK KK K XK X K KKK XX XK K XK X KK KKK KKK K%K X %

int main(void)

{

uB TransmitMailbox =
CanTx¥sg TxMessage;
CanRxlsg RxMessage;
RCC_Configuration() ;
GPI0_Configuration();
USART_Configuration();
CAN_Configuration() ;

Jox SEBRBRE AR *«/
/e EXMBRELGEHE -/
/* W «/
[ RRRGMH «/

/% BB GPIONMGII * /

/* %E USART x /

/o VR CAN R A% %/

/x BRI BABEH K I ID 42, ID ly 0x00AR0000, 3 5 K MR W BB KN 8 74  /

TxMessage. ExtId = 0x00AR0000 ;
TxMessage. RTR = CAN_RTR DATA;
TxMessage. IDE = CAN_ID_EXT;

TxMessage. DLC =
TxMessage. Data[ 0] = 0x00;
TxMessage. Data[ 1] = 0x12;
TxMessage. Data[2] = 0x34;
TxMessage. Data[ 3] = 0x56;
TxMessage. Datal 4] = 0x78;
Data[5] = 0xaB;

TxMessage.
TxMessage.

TxMessage.
TransnitMailbox

AN_Transnit(§TxMessage) ;
while((CAN_TransnitStatus(TransnitMailbox) |= CANTXOK)) ;

/x RIEHEE «/
/v BRI +/

printf("\r\nThe CAN has send data: Ox % x, 0% % x,0x % x,0% % X, 0% % x, 0x % x,0x % x,0x % x\r\n" ,
TxMessage. Datal 0], TxMessage. Data[ 1], TxMessage. Data[2], TxMessage. Data[3],
TxMessage. Datal 4], TxMessage.Data[5], TxMessage. Data[6], TxMessage. Data[7])s

while((CAN MessagePending(CAN_FIFO0) = =0));

/o PR RRBIR LR« /
RxMessage. Stdld = 0x00;
RuMessage. IDE = CAN_ID_EXT,
ReMessage. DLC=0;
RxMessage. Data[ 0]
RxMessage. Data[1]
RxMessage. Data[ 2]
RxMessage. Data[ 3] = 0x00;
RxMessage. Data[ 4 |
Rellessage. Datal 5]
Data[ 67 = 0x00;
RxMessage. Data[ 7] = 0x00;

RxMessage

CAN_Receive(CAN FTFOO , SRxfessage) ;

/o HEHRRGER +/

A 1S ¢ v

printf("\r\nThe CAN has receive data; 0x % x,0x % x,0x % x,0x % %,0x % x,0x % x,0x % x,0x % x\r\

", R

Data[0], RxM

Datal 1], RxM -Data[2], RxMessage. Data[3], RxMessage.
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Datal4], Data[5], Data[6], R Data[7]);
while(1);

i

JREEERE AR ERER AR R R RRRRK R R RR KR RR N R X XA R R R KX N RR IR AR A MR K XX XXX XX
* R¥A : RCC_Configuration * WHEER s
* RMIEA  RERGEBIMEY * BBl : &
. WABE X
T
void RCC_Conf iguration(void)
{

{/ = A H#B43{RF% 4 RCC_Configuration i ¥ W EFER 4D LA R ABFI R AL » /)

/% 4T3F GPIOA,USART1 Rfp » /

RCC._ i d(RCC_ _GPIOA | RCC_ iph_USART1 , ENABLE) ;

/% fTF CANB R * /

RCC_APB1PeriphClockCmd(RCC_APBlPeriph CAN, ENABLE) ;

b

R T

* MK + GPIO_Configuration * MBER X

* W R : WEE GPIO M 11306k * B[ A : K

* MASY &

I T T T

void GPIO_Configuration(void)

{
/% S X GPTIO ¥) ¥ f 45 Hafk GPIO_InitStructure x /
GPIO_InitTypeDef GPIO_InitStructure;
/ BUE 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 fy Tx(PR. 12) (B  /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_12;
GPIO_InitStructure.GPIO Speed = GPIO_Speed_SOMiz;
GPIO_InitStructure.GPIO Mode = GPIO_Mode AF_PP;
GPIO_Init(GPIOA, &GPIO_InitStructure);
/o« YR USARTL () Tx R (PA.9) 550 2 URERE I N BE «
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) 7R 2 ARG » /
GPIO_InitStructure. GPIO_Pin = GPIO_Pin_10;
GPIO_InitStructure, GPIO_Mode = GPIO_Mode IN_FLOATING;
GPIO_Init(GPIOA , §GPIO_InitStructure);

~

}

A L T
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* WA ; CAN_Polling * LR : X
* REHE + B CAN B [ R BER « RFEE s X
* WABH : %
KKK KKK R K KKK KRN KX KKK KR KK KKK X XK KX KK KKK R X0
void CAN_Conf iguration(void)
{
/% 5 S CAN i i5| 28 W 0E 250 W AL 5 H IR« /
CAN_InitTypeDef CAN_InitStructure;
CAN_FilterInitTypeDef CAN_FilterInitStructure;
/» CANHAFRREML */
CAN_DeInit();
CAN_StructInit(§CAN_InitStructure)
/% CAN F5 1 8590 th Ak - Sk BB BN (o A 5230 O s S B 1 S IS AR H S K BB Y B MR s Sk B R 11
B EAG B s K BEAZ I FIFO MU s K B 2% FIFO R S5 48 s CAN BEfF T HETE 55 I MU ;
IR  BRBR S HE 1 A 1) 07 5 B 6] B 1 Dk 8 N (e A ] BE 2 Sk 7 AN f) 284 5 43 A
HS5x/
CAN_InitStructure.CAN_TTCM = DISABLE;
CAN_InitStructure. CAN_ABOM = DISABLE;
CAN_InitStructure. CAN_AWUM = DISABLE
CAN_InitStructure. CAN_NART = DISABI
CAN_InitStructure.
CAN_InitStructure.
CAN_InitStructure. CAN_Mode = CAN_Mode_LoopBack;
CAN_InitStructure. CAN_SJW = CAN_SJW_1tq;
CAN_InitStructure. CAN_BS1 = CAN_BS1_8tq;
CAN_InitStructure. CAN BS2 = CAN_BS2_7tq;
CAN_InitStructure.CAN Prescaler =5;
CAN_Init(SCAN_InitStructure);
/% CAN b ult 891 M4k - 00 B At B 2% O R IRLAF R R AT AR (T 1 4 32 {3 0 B
* i a A 5T Jy 0x00AR0000; izt 3 % fif e LRF OxOOFF0000; 53t i 3% FIFOO $ i3 388 0
* i gt vk 2% */
CAN_FilterInitStructure. CAN_FilterNunber = 0;
CAN_FilterInitStructure.CAN FilterMode = CAN FilterMode_IdMasks
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 =0;
CAN_Fi CAN_Fi. ion = ENABLE;

CAN_FilterTnit(§CAN_FilterInitStructure);
}
/»t-*&&&K:»*i*&u&&u-xnyt«y‘x»knn*u-«**tw&&&l*uu*&)fﬂ»&»xu&&i%tt
- A : USART_Configuration x iR K
* R + B USARTL * EEE K
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* WABH : K

KRR R XXX KK XK KK KKK KX KX XK K KKK KKK KKK X K KRR KX KKK KR KN Rx/
void USART_Conf iguration(void)

{/ » A RB4H S % USART_Configuration MM, MR ARFHESR A2 «/}

int fputc(int ch, FILE x £)

{/« AWALTN fputc MMM LK ARFHH A I/}

5.16.6 {ERABINERY

(1) B¥ CAN_Init(R&K 5.16.5)
#5.16.5 & CAN Init X

WHA ® s

EHA CAN_Init «‘

RUEE | u8 CAN_Init(CAN InitTypeDel » CAN_IntiStruct)

il di ik HUE CAN_InitStruce 5 4 5 6 8 809 #4640 8 CAN (%4788

WABK CAN_InitStruct, 18 6141 CAN_InitTypeDef M5t 615 TS CAN HRLE (RS, |
[wusn %

BB R CAN D4 R - CANINITFAILED 1 4G CANINITOK — B3 091

B x

LU EET S x

S ¥R : CAN_Init TypeDef structure, 5 X T34 stm32f10x_can. h,

typedef struct

{
FunctionnalState CAN_TTCM;
FunctionnalState CAN_ABOM;
FunctionnalState CAN_AWUM;
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, K il 547 56 R I 61 Aok 52308 £ 00, T LA 0 83 2 MO ENA-
BLE ## DISABLE,
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@ CAN_ABOM, il 3 i it sk 4 4 fiE 11 30 R 20, T AR X A 2 i ENABLE

## DISABLE.

@ CAN_AWUM, iR sk # 2k A 1 S BBt , ol DL RX S B )y ENABLE

5 # DISABLE.

@ CAN_NART, IRl fig s # 5 4R F 50 T 4% s, o1 DUBERX A S B0 i ENA-

BLE 5 # DISABLE.

® CAN_RFLM, HIK Al il ok % 2 i el FIFO 8 1, 7T AR X S S B 2 EN-

ABLE #(# DISABLE.

® CAN_TXFP, Ji # i fE 5L # 2% i & 2% FIFO {R 5%, 7T DL B X S $ M {H  ENA-

BLE s # DISABLE,
@ CAN_Mode, & # CAN # TAE#, )& 5.16.6.
® CAN_SIW, i X T 7 [F] 45 BRBR 5 BE (STW), L#% 5.16. 7,

#5.16.6  $¥ CAN_Mode E X £5.16.7 $# CAN SIWEX
CAN_Mode £¥ EE CAN_S]W ¥ o
CAN_Mode_Normal CAN TAEfEE# B CAN_SIW lwg | H#iFI5BEER A 1 AR AL
CAN_Mode_Silent CAN TAEfE MR CAN_SIW_2tq | B 25 BRER BEIE 2 ] A
CAN_Mode_LoopBack CAN T AE 55 I CAN_SIW_3tq | L BERTE 3 0] AL
CAN_Mode_Silent_LoopBack | CAN T ##3F E#R CAN_SIW_ttq | HH I BEBRRIE 4 AR ML

@ CAN_BSI, R B 1 il el S 80H , W% 5. 16. 8.
@ CAN_BSZ, s i [a] B 1 B ] ffr B0 H L L3 5. 169,

#5.16.8 $M CAN BSI EX #£5.16.9 $8 CAN BS2 EX
CAN_BSI B% [ CAN BS2 BK | w
CAN_BSI_lItq HRLEE 1 1 B S CAN_BSZ_1tq LR 1 1 AN B SR
CAN_BSL_161q BEBIBE 1 % 16 AN A L f CAN_BS2_16tq HH ] BE L % 16 AN ] L4

@ CAN_Prescaler: 85 T —AMf ] B4V (K, B (TG LR 1~1 024,

il

/% A CAN B AR H) 4R K IE W T AL, 1 Mbps Yo HF R, B3 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_RFL = 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 3ta;
CAN_InitStructure. CAN_Prescaler = 0;
CAN_Init(SCAN_InitStructure);

(2) B¥ CAN_FilterInit( R 5. 16. 10)
#%£5.16.10 K CAN FilterInit i 83

FE% f %
A CAN_Filterlnit
TG void CAN_FilterInit(CAN_FilterlnitTypeDef » CAN_FilterInitStruct)

P12 U CAN_FilterInitStruct 45 i) 8 MHI M 508 CAN 9% 77 28

WABY CAN_FilterlnitStruct: ## 64 #§ CAN_FilterInit TypeDef #45# . 1% T HX R B {718

Wi sH x
i [el fi x
SR *x
LU *x

¥R : CAN_FilterInit TypeDef structure, & X F 3 ## stm3210x_can. h,

typedef struct
{
u8 CAN_FilterNumber;
u8 CAN_FilterMode;
uB CAN_FilterScale;
ul6 CAN_FilterIdHigh;
u16 CAN_FilterTdLows
u16 CAN_FilterMaskIdHigh;
u16 CAN_FilterMaskIdLow;
ul6 CAN_FilterFIFOAssignment;
FunctionalState CAN_FilterActivation;
) CAN_FilterInitTypeDef;

© CAN_FilterNumber, fif & 47 # L B0 i 8% . € 0O HI & 1~13,
@ CAN_FilterMode, $i% 2 i 3 48 ¥ AN B AL AR, L& 5. 16,11,
@ CAN_FilterScale, # i if 48 #8477, W% 5. 16. 12,




o——— STM32 BRHIRKR- 5,

#5.16.11 % CAN_FilterMode X $%£5.16.12 $ 8 CAN_FilterScale & X

CAN_FilterMode % % woR CAN_FilterScale B EL
CAN_FilterMode_ldMask R R CAN_FilterScale_Twol6bit l 2416 fu o
CAN_FilterMode_ldList PRSI R CAN_FilterScale_One32bit l 1A 32 fi e dk

@ CAN_FilterldHigh, Fi ¥ ¥ if W 88 47 YATF (32 i 1 BE i o B BE AV, 16 PL QU SRS
1R . EHEER 0x0000~0xFFFF,

©® CAN_FilterldLow, I 852 i 38 2% 45 IR 5F (32 A7 4 58 B 9 LA B 132, 16 {2 Bz St Ay
2 AR . B F R 0x0000~0xFFFF,

® CAN_FilterMaskIdHigh, T ¢ 8 5 i U 85 Bf #c b3 YL 4F 2R 2% aof o 28 4R R 4 (32 i fr 5%
IR T B 16 A SER A5 1 A it s 38) . BRI EIR 0x0000~0xFFFF,

@ CAN_FilterMaskIdLow , il 3 1 5 of Uk 2% 5 OB SU45F 204 Ak 0 2B 4T LAF (32 ffr S
HFARBAL, 16 LA R 45 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 & %

I CAN_FilterFIFO S8 l o " CAN_FilterFIFO £ ’ #® &
l CAN_FilterFIFOO 1 af g & FIFOO u CAN_FilterFIFOL ’7 3 FIFOL I

@ CAN_FilterActivation, {#f i 30 % % 8834 u8 2% . %2 BT H &9 f % ENABLE % %
DISABLE,

.
/% WIEAL CAN AR 2/
CAN Fi i 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(SCAN_InitStructure);
(3) R¥ CAN_Transmit( L 5. 16. 14)




D sz ey

#5.16.14 &% CAN_Transmit $2 B

EE e
Ll CAN_Transmit
BRI u8 CAN_Transmit(CanTxMsg » TxMessage)
e e A T
BAEBY TxMessage : $ 16 K 1 B 4 W00 15 ¢ LM F CAN id .CAN DLC Al CAN data
wWHEN x
BRI AN 6 R A 5 A& L CAN_NO_MB
Sl % ]
EHAEK | X

S ¥R : CanTxMsg, B X F I stm32f10x_can. h,

typedef struct
{

u32 Stdld;

u32 ExtId;

8 IDE;

48 RTR;

u8 DLC;

u8 Data[8];
} CanTxMsg;

© Stdld, AR EFRHERR LT, B HIBRE T E Y 0~0x7FF,

@ Extld, FiXi&E Y RAIRIR B R IRE T F  0~0x3FFFF,

@ IDE, J Xk B2 1 BAR AR KR, Wk 5. 16. 15,

@ RTR, fH 8050 15 4 3605 B (O T2 280, 77 LA 82 6 S 384 ot 4 A0, L5 5. 16. 16,

#5.16.15 $MIDEEY #*5.16.16 B RTREYX
IDE £ "o RTR £% [ w =
| CAN.ID_STD AR RS CAN_RTR_DATA ‘ B
CAN_ID_EXT Lk 2o CAN_RTR_REMOTE [ f= 1]

© DLC, Bk B 5 5164 1 8 AWK HE . & BV FBL R 0~0x8.
© Data[8]. & T #1C MM 3t 8 N4, CMBE G
.

/% A CAN B R A </

CanTxMsg TxMessage;

TxMessage. StdId = Ox1F;

TxMessage. ExtId = 0x00;
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TxMessage. IDE = CAN_ID_STD;
TxMessage. RTR = CAN_RTR_DATA;
TxMessage. DLC =
TxMessage. Data[ 0] = OxAA;

TxMessage. Data[ 1] = 0x55;
CAN_Transmit(&TxMessage) ;

(4) R¥ CAN_TransmitStatus( B 5. 16. 17)

#5.16.17 & # CAN_TransmitStatus i B

TH 4 N ft 5
LS CAN_TransmitStatus

BRI u8 CAN_TransmitStatus(u8 TransmitMailbox)
Ihtb® A AR RS
WABY TransmitMailbox. fif 5 & # ) #6415 5%

WihEY x
iB 19 i CANTXOK CAN: 1 @44 85 s CANTXPENDING ; i 8 £ 4 i ; CANTXFAILED.: 3§ 2 15 8 %
RN | WA T CAN Transmit A% 8K ]
WHARE | K

i«

/> AEH)CON B RZRE x/

CanTxltsg TxMessage;

switch(CAN i CAN_Transmi t(&TxMs ))
{

case CANTXOK;
}

(5) B¥ CAN_Receive( L 5. 16. 18)
% 5.16.18 FM CAN_Receive i B

+} break;

T H £ f 5
W CAN_Receive 1
UG void CAN_Receive(u8 FIFONumber. CanRxMsg » RxMessage) I

RIS A

MABY FIFO number. 34 FIFO

wiBK RxMessage 4 o S 4 #0944, 0% CAN id CAN DL
P *
EXTERE
| wommwn | £
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2 ¥4 & : CanRxMsg, 5 X F M4 stm32f10x_can. h,

typedef struct
i
u32 StdId;
u32 ExtId;
uB IDE;
u8 RTR;
u8 DLC;
uB Data[8];
u8 FMI;
} CanRxMsg;
© Stdld, FRARFEARMERRINAT . &R 0~0x7FF.
@ Extld, H¥RFT RAFAK . &8 BREE Y 0~0x3FFFF,
@ IDE, F A7 B AR RAF 9268, W% 5.16. 19,
@ RTR, AR 7400 B A B, 7T 1L $O9% Wis # 2 F b, W% 5. 16. 20,

H#5.16.19 S IDEEK £5.16.20 SHRIREN
[ RTREX | @ # IDE &2 S
CAN_RTR_DATA BUR CAN_ID_STD BRI BR AR ILRF
CAN_RTR_REMOTE i CAN_ID_EXT l R RAR T

© DLC. FHARFF R4 1 BB B . & (9 IR 7 B 0~0x8.,

© Datal 8], & 1 ¢ MO8UR & BT B 0 0~0xFF,

@ FMI, B il B Bl 1933 M AR AR 31, X 2o B TF A FHBAE . S BRI
& 0~0xFF,

Bl

/% HlC CAN 119 £ % CANFIFOO » /

CanRxMsg RxMessage;

CAN_Receive(CANFIFOO, &RxMessage) :

(6) R¥ CAN_MessagePending( L 5. 16. 21)

#®5.16.21 #EY CAN_MessagePending it B}

s | " 9 ECC | ]
R ] CAN_MessagePending L RS ¢ x
PAWETE [ u8 CAN_MessagcPending(u8 FIFONumber) B ol NbMessage % £ & () {7 1 8t
g | EmS R R AL
GABH | FIFO number, ¢ FIFO wHmA | &
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/o FEW FIFOO REAMEHE «/
u8 MessagePending = 0;
MessagePending = CAN_MessagePending(CANFIFO0) ;

(7) B CAN_Delnit( N 5. 16. 22)

$5.16.22 &% CAN_Delnit i #§

RO ) SR ()
WH# | CAN Delnit BN %
R void CAN_Delnit(void) EEE *
[HMEmE | 58 CAN 2 War e i Gy Rk Y VE]
BABH x LS RCC_APBIPeriphResetCmd( )
i :

CAN_DeInit();/» ik CANJEM x/
(8) BR¥ CAN_StructInit( /R 5. 16. 23)

#5.16.23 & CAN_Structlnit B3

BA % K
A CAN _Structlnit .
T [ void CAN Structlaitt ¢ \ 1 TypeDef + CAN InitStruct)
A & CAN_InitStruct o iy f 1 5 BHEBAMTHIA
WABK CAN_InitStruct: # i F M 4 4L 45 # CAN_Init TypeDef #3554, S8 % 5. 16. 24
A 8 T4 M R TR A
LEES S %
& i *
EXTRE -
W * 7
#5.16.24  CAN_InitStruct £yt 52 B BA 1
wB LN B R LN
CAN_TTCM DISABLE CAN_Mode CAN_Mode_Normal
CAN_ABOM DISABLE CAN SJW CAN_SIW_Itq
CAN_AWUM I DisasLE CAN_BSI CAN_BSI_t1q
DISABLE CAN_BS2 CAN_BS2_3tq
DISABLE | CAN Prescaler 1
CAN_TXFP [ DisasLE )




&ﬂmaz B¥ED
SIMR2BTRC o

il

/% WG4 CAN BB GEMIA « /
CAN_InitTypeDef CAN_InitStructure;
CAN_StructInit(&CAN_InitStructure);

5.16.7 FRBEM

© il B AEE APBl B T AR, CAN S55080CR 01 8 17 414 0 U8 B R W 69 3
T, BF APB] B TAESRRE AR AR 36 MHz W80T, i & A — 5% H i I 45 R 6
ARG,
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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
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d) ££“\um0427\FWLib\ project” d1 4% F| X {4 stm32f10x_conf. h, Jf ¥ 3t 5 #l B “\ IAR
stm32 project\user” {43,
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ject, fiJE7E EWARM {4 5 i Hify Save #HIR# L# . 52Z8UF IAR stm32 project 3¢
WAEEF WA 6. 1.2 FiR JAR S{F R T 6. 1.3 Fik,




(0 [ msmzpoiet -

o——— STM32 # MW

2

=loix|

83 [ search 1R stm32 project
Organize v Indudeinlbrary ~  Sharewith v Bum  New foder ({g-wﬁt
S |
¢ Favorites Lo - boot |
B Desktop 1/Debug . intermupt
& Donrloads Ltbrary . settngs
- Recent Places | user |stm32 project.dep.
stm32 project e _jstm3zprojectenp
wa Libraries © stm3zH10%_flash.ict 1jstm32610x_ram.ict
< Documents -
& musc
= Pctures
B videos

i 12 rems

me6.1.2

IEAREFAWR 1

E6.1.3

MR IERE




&s‘rmsz EEZ 3%
)

@ #d M 6. 1.3 ' Workspace #1f) stm32 project - Debug EI#%, ## Add—Add Group
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® A it & 4 Group, ## Add—>Add File LA IAR stm32 project X4 F .
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4 boot 1,

b) interrupt SO I I P stm32f10x_it. ¢ ¥ANE] EWARM 89 interrupt 1,
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int main(void)
{

return 0;
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void RCC_Configuration(void)
{

ErrorStatus HSEStartUpStatus; b8}
RCC_DeInit(); 2)
RCC_HSEConf ig(RCC_HSE_ON) ; EX
=RCC_ tUp()s I3
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); 1)
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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LA ) GPIO B 45 (9 %0 56 1 o8 8505 B, 0 B2 P 3 26 6. 3. 1 B .
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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 , SGPI0_InitStructure); 5)

WA STM32 B IFIF & 488 FI B GPIO 91 44 4L 8 1 B, HoIh BB 4% GPIOA. 4
IR e S R SRR B SR 0 50 Mz, F & —4M.
O WSRRFA 1, i%if 4 BAE X T —~4 GPIO_InitTypeDef 288 i 254t . 4 % GPIO_
InitStructure, AT # GPIO_Init TypeDef i JREIL F stm32f10x_gpio. h {4, FAIIN F
typedef struct
t
ul6 GPIO_Pin;
GPIOSpeed_TypeDef GP10_Speed;
GPIOMode_TypeDef GPIO_Mode;




—— STM32 #MNFA- 6,

}GPIO_InitTypeDef;

A1 GPIO_Init TypeDef J&— 85 M8 A LT, JETh R X — g Mk, i i 1K
A 3 B4 $1JE ul6 2% 5 GPIO_Pin, GPIOSpeed_ TypeDef % % ffy GPIO_Speed #l
GPIOMode_TypeDef 26 B #§ GPIO_Mode, #%£## GP1OSpeed _TypeDef fl GPIOMode_
TypeDef 265,76 stm32f10x_gpio. h X4 442 H] % GPIOSpeed_TypeDef #%E X

typedef enun
{

GPIO_Speed_10MHz =1,
GPIO_Speed_2MHz,
GPIO_Speed_50MHz

}GPI0Speed_TypeDef ;

WY AT 5 GPIOSpeed_TypeDef #2362 B[R] 7 O BE B X — RO KR AR fit, %7
R %7K GPIO_Speed_10MHz,GPIO_Speed_2MHz 1 GPIO_Speed_50MHz 3 4 & X, }ih
GPIO_Speed_10MHz B2 & X0 1, %% 438 GPIO_Speed_2MHz WK U 4% % 32 /R T
2,7l GPIO_Speed_50MHz % 3, B8 7E stm32f10x_gpio. h 3 #& 2 %f 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,
GPIO_Mode AF_OD = 0xIC,
GPIO_Mode_AF_PP = 0x18

}GPIOMode_TypeDef ;

SRR — AR R LT R A A GPIO_Mode_AIN.GPIO_Mode_AF_OD %,
17 4 3 AT AR B 7 15X %R GPIO 045 i TR,

FERBEFWH 6.3 1 ME A DT LU A MG R T X5 T
GPIO_InitStructure, 3¢ B &5 #4543 MR L 4 %1% GPIO_Pin, GPIO_Speed 1 GPIO_
Mode, 3f H GPIO_Pin 7% GPIO % #3| . GPIO_Speed %% GPIO ##% # %, GPIO_Mode
#m GPIO B4 THEHIR,

@ TR 2) 2 WA — AR AL 8 GPIO_Pin_a B4 GPIO_InitStructure 45
HIPR P @B 5 GPIO_Pin, 7T LLZE stm32f10x_gpio. h St 4R Bt GPIO_Pin_4 a5 5 X ;

# define GPIO_Pin_4 ((u16)0x0010)

R 384 2) 972 FUR 4§ 0x0010 BRE GPIO_InitStructure £5Hy o i) i 5 GPIO_Pin,




&STMJZ S¥ER

@ 4 3) A 2) ML # GPIO_Speed_50MHz B# GPIO_InitStructure £5H{k t
B GPIO_Speed.

@ &4 O IRANE AT 2) A2 32 GPIO_Mode_Out_PP &% GPIO_InitStructure 454§
e R 54 GPIO_Mode, i 7 3C 2 &1 GPIO_Mode_Out_PP #{fi 3} 0x10,

© /) 5) A~ S ECM AL BU VAT GPTO Init ¥, JF R EE A KRB 2 B8 4500
GPIOA F1 8.GPIO_InitStructure, $ 8 GPIO_InitStructure %77 45 # K % # GPIO_Init-
Structure f3ght . T GPIOA RIE stm32{10x_map. h S 3R B4 % 5E X «

4 ifdef GPIOA
# define GPIOA ((GPIO_TypeDef * ) GPIOA_BASE)
# endif

M3 AFRER R A PR IRGE M H ST T X T & _GPIOA, i 7 stm32{10x_conf. h
1% It _GPIOA Mg XK

#define _GPIOA

XK G 1% A S RS b LAY GPIOA £ 388 #: 9 ((GPIO_TypeDef ) GPIOA_
BASE). M4 C i & i i 7T LUKt ((GPIO_TypeDef ) GPIOA_BASE) # D1 «
4 GPIOA_BASE 58 26 8054 5 15 GP1O_TypeDef 2% ) 254y A8 R 69561, 0k 7%
R M GPIOA_BASE )& KK TE stm32{10x_map. h SCfF i #8F]

# define GPIOA_BASE (APBZPERTPH_BASE + 0x0800)
.

# define APB2PERIPH_BASE (PERIPH_BASE + 0x10000)
HA

# define PERIPH_BASE ((u32)0x40000000)

R 8, GPIOA_BASE %75 — /- Huhik s 65 LA L= 3 4% @ FF o] A8 5
GPIOA_BASE=0x40000000-0x10000 4 0x0800

BEAR KB AE T 0x40000000,0x10000 A1 0x0800 3X 3 ANMUE B i . i & B % 3 i 2 44
FHE) T X STM32 B H A6 GPIOA M4 bt . BT 2 0 STM32 S HBEF R T
HAT LA, STM32 9 5 50 1R 4 3 ik &7 0x40000000, ifif APB2 5,28 8 %% 42 44 # 1k 48 %4 F 4
BEAE s Bt 69 (R B8 B b 0x10000, GPIOA % % M1 Xf T APB2 & 28 % 45 i@ 44 o ik i % &
#7 0x0800,

B 5) AT — A 4 A GPIO_Init B30, JF % STM32 835 4128 9 GPIOA i % b
HE AN E i S5 H K28 Bt GPIO InitStructure R s fE A o

2. BYABI

A E R % GPIOA %16 b FE o ¥ 1 81 47 » 50 4k 5 %% 7 9 66 BP9 98 43 47, GPIO_Init 6§05
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RIAR T 4 6. 3.2 TR,
EBF%26.3.2

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 RESBRTEER «/
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 TAEMRAH TS currentnode B * /
currentmode = ((u32)GPIO_InitStruct - >>GPIO_Mode) & ((u32)0x0F);
/o SR EMER R A RSB RS RREEM </
if ((((u32)GPIO_InitStruct - >GPIO_Mode) & ((u32)0x10)) ! =0x00)
¢
assert_param(IS GPIO_SPEED(GPIO_InitStruct - ~>GP10_Speed));
currentmode | = (u32)GPIO_InitStruct - >>GPIO_Speed;
}
/% BEAK 8 {5 (B pind ~ pin7) x/
if (((u32)GPIO_InitStruct — >>GPIO_Pin & ((u32)0x00FF)) | = 0x00)
1
/v SR RET </
‘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 SERMRSIMOREF «/
POs = pinpos <« 2;
pinmask = ((u32)0x0F) <« pos;
tmpreg & = ~ pinnask;
/x BAFERET «/
tmpreg | = (currentmode <« pos);
/o FEOKECE K b AL/ T A % T AL E BRR F BSRR /788 +/
if (GPIO_InitStruct - >>GPI0O_Mode == GPI0_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);

b
i
GPIOx - >>CRL = tmpreg; /x BAMKSRFIMERRT «/
i
/% BE 8 (L3I EICH ping~pinl5), VAR IS 8 {5 BIAL B iR — B, RIHMMRGT «/
if (GPIO_InitStruct - >>GPIO Pin >> Ox00FF)
{
tmpreg = GP10x ~ =>CRi;
for (pinpos = 0x00; pinpos < 0x08; pinpos ++)
i
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_Mode == 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 = tmpreg;

+

X BT MR B e KA el SR B B GPIO_ InitStructure i fE A S HEE LB,
RIFXF GPIO 4 B AT Bt~ B i ~F A 4F , TR GPIO RAEMBR BT, BR. 4
HI{K 2 Bt GPIO_ InitStructure BT {6 A £ 80 B 892 8 3 X B GPIO % % 9 4 77 28, 1
STM32 2% FM KT GPIO 45 8 B A 47 88 MR 1A 6. 3. 1 BT,

6.3.1 H1, 31:30,27:26,23:22.19:18,15:14,11:10.7:6.3: 2, 7E i ABLZ (MODE
[1:0]=00):00 R AR 01 FIR P2 M ABR LALJF HPRA) 10 #% LR/ Fhr
AR 1 FOR R ;74 B (MODE[1:0]>>00) : 00 #6753 #0401 %R
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
rCNﬁ[l-OJ—IImDEm:o] CNF6[1:0] IMDDMU:01| CNF5[1:0] ’MODES[I:U]| CNF4[1:0] |MODB4[]E|
™ooTW  Tw W W W W W W W W W W W W W
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
[ mJ[l:U]WODES[l:O][ CNF2[1:0) IMDDEz[]:vJ]] CNF1[1:0] IMODEI[l:D]] CNFO[1:0] MODEO[IEI

™ooW W W W W W W W TW W W W W TW  TW

E6.3.1 GPIOR&RHIFFH GPIOXx_CRL
ST SR R, 10 28 SR Th RE HE SRR L 11 R ERISh REFF da th R .
{i£ 29:28,25:24,21:20,17:16.13:12.9:8.,5:4,1:0,MODEy[ 107, % [T x #HE {
Cy=0~7) B8 53X 2613 AR B AR R A9 1/0 3 0100 FoR i AR (R ALE HRE) 501 R
AL B KU 10 MHz 510 2R AL BURHIR 2 MHz; 11 R 8 8, e A
% 50 MHz,
WAFAE WA 32 0, 500 8 B RO 4 £, MERIAE 8 RSB . BASIMKBREFSN
P4y, 43512 CNF #1 MODE, % /5 2 17518 . ¥4 MODE (i 8 %5 0 B, 775 %4 57 51 19
T B h AR R 2 S R, 0RO B R PR . T 231 B b 0 R B
CNF 2 58 57 J0 g 5 5 B0 LAWK e i o 7 o T4 G T 45050 1 B A R IR0 H 25) L Sl B
B RIE RS BT e B, B2 IF 6. 3. 1 it GPIO_InitStructure fff5 A S BN 77 00T
® GPIO_Pin_1 R ¥#: % 0x0010, %3 /i B 6. 3. 1 7] & H I H F i # A2 & GPIOx_CRL
919 16]4% .43 51 % CNF4[1.:0].MODE4[1:0],

® GPIO_Speed_50MHz J #3280, fii 2y 0x03, 3 T¥ GPIOx_CRL {3 1§ MODE4
(1:0JM %X 11bGkAL b B =4 .

® GPIO_Mode JF A #2268, 42 & i 0x10, ¥ FI ¥4 GP1Ox_CRL £ & & MODE4[ 1,
OJAC %y 00b, H3 k GPIO_Mode Ay A 1 4 5 W 4 77 25 0 FLAT MG 4 30, T 85 4 L6
FERTTAERFF 6. 3. 2 o th RANI S MR EH T GPIO 31 IS MR MR ,

FEILRAERE STM32 (9 B 5 o 6 R I R 2 AR 3800, MAS R RSE AL, 1
PR SR R4 BTA A AE RS L T HEAT BUSE S S SRS SR 1R 4 My R e R R
TR FHL RS I 6 0 TR B R 22 AR P P A A 5 DA S50 8 B 5 0 ) 8% g R 28 A o LS
R BB B R B A AR D S8 U IR A A S I

AL E] STM32 () [ 52 o S0 T 8273 7F % A RO 687 I3 3 7 0 R 28 B 405 35
TG 5 300 T LULE 52 2 TR X0 2 A7 47 88 00 BB T 52 A 36 9 77 28 (0 PR B L FLAG A Y OR
RS A R T — AR G R R M (EEBIA T M
assert_param) , {EL [ 1 9 th B0 RS 0 P 80 P 2 AR A R B K T AR B B, R
Wi’gbuT~£‘Er‘£§#ﬂ%1’tﬁ%iﬁn‘i?—ﬁ%ﬁ-‘rl‘ﬂiﬁﬁi{ﬁﬁlﬂﬁithﬁtﬁﬁﬂﬁﬁﬁjfﬁ%%ﬁ%
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VEA A 31 o O RSB 4T B 1) BT R i B 0 . 2 9 7E f AT STM32 8y [ I o BOHEAT
FRIF PR B R R X s fal A

6.4 HMIIE 4. 7E STM32 & 3L Cortex ~ M3 BT

L 358 1 2 A SRR S R T B X TR IR A SRR R AR AL R R AT
AL PN — A TR (LA U T B R O S T S ot (AR AR ST R . W LY
S1H R HLIT LGB if sbit S8 AT (758 SON T 36 BLATER M. fBL8 5 b 4 K 3043 9 8 BLC L
W IZ M AVR S5 00 RS SRFOLERAE 69 Bt , 00 8 3 B2 T 0 e 9 B 44, e
WA BAE I -

Das=~1 « 5); /7 ¥k a (5 S Gy 0
@al=0 « 6); /)R At e i E 1
@a-=0 « 2); /] HER a 5 2 1R

TERILL L 3 1 C AT AT (0 38 R — FR AR BLSE 19 J7 o o IR Sk S AT 688 R T4 ANST C
KT AR I C 55 7F 0 IF K IR 580 SO I B0 5 o L XX R OO RS A M T AR 2 O AT Ak
ST R, 51 8 HLEY Keil pVision2 JF % FREE BT 2 #0 sbit X732 9E ANSI C X6
o PR PR R N TR T R A B A R SR S R R R
RSB M ABE T & (Hodn TT # MSP430 8K 41 B9 3Rl .

HOH CIUBMRS 290 0% # B %A, Eik 3 AR IE R E 47, aON6.
R A B ST ALERAE (1 << 5), FREERS LR MOSE LT BUR AR B IR B A 2 B9 5
BUZEERBAT S B R BRI RS~ ~FA B, G-k AT LR
FRELGET 4 KIS A LI MAT TR RERE T L) — AL MR f B |
Kt XA RREE,

STMS32 Bt 4 F#) ARM Cortex - M2 B3I A T —F 5 51 49 “ £ 45 " £ A (bit band) , 3
B AN L P B S R (A X B A7 B K 5 A — R4 3 4% X B K
WeSHE R o — A BB S W B A 2 < Cortex ~ M3 () I B 476825 17 2 A (A K7, 4 SRR
“SRAM fir#f X" F0“SMEAZBE AL X 7, 2 T SRAM X 4P A7 X 4% B BB A B 1 Mb 25l ;
FEATXERL 2 AR 545 K7, 43 51 H“SRAM RLH 51 45 1K 7 F0“ 5138 77 G5 (025 50 45 (K7, 45 A
TN 32 Mb, G 87 HEARHE FIA B4 X" 80 85— 32 5 9 B R 0 (48 31 5 1K
B A 32 D RARAL L, B 6. 4.1 JRR TIXFRER,

P 6. 4. 1t 223 69 0x40000000 & 7% “Fh B 42 B i 4 X7 89 42 18 Mo Ak, T 45 30 89
0x42000000 MK 7R Sh B A7 B 4045 5 451X 9 47 6 ok, “Oth bie”  “1th bit” %5 28 7% M Mo 4
0x40000000 HRUFEJF IS 0 B 55 1 %, 473149 0x42000000 %R STM32 B S AE
AL 54 X7 42 46 L 1 F T 9 0x42000000 ~ 0x420000010 . 0x42000010 ~ 0x420000020
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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 IHRHER

AR M Mk 0x42000000 RIS 1 V45 2 AUF ., EREEFANE.
STM32 35—k 32 Bl 88, JMCHR SR AR 22 32 i 4y . EL JL P BB A2 25 IR R R S 3% 32 {2
AR Rt 3 8 R CFA5) 16 i RS2 FE 0T 2, B8 U3 o 3R 7 235 16D 2 e BRR /NP IR K
BE(8 RXIFFH . LA 6. 4. 1 1 #) 0x42000000 ~0x420000010 g 1, 776K 25 (6] 4 HE 51|
BLUNA 6. 4.2 Bim . MBSk ax B4 ] 95 A BUHE 0x12345678 , I 52 b5 4 7 S PR AR 20 T
M 6.4.3 FimR.

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 1K JBE B X FF 07 SRUE T P sk BT FH R U B AR 7 % ] BB R R 8 L B 1 A
T o PRI A0 TN R — 3 S AT B AR 6 S B SR B - i S
A" Ik

R B SR AT A2 T B U T AR B M M S LR R AR . R
IR B BRI ) A A 1 R BRI S S 4 (3 4 X7 0 1 0 7 B
TR 5 B2 S0 G 5146 X7 B 3 — A2 8] 8 B 0 7 5 A, 00 % B 0 X
BiATRLE B B AL . B “ B~ AT AR AR T A S AR X R —
AR H S B 2 LA MO0 o MLV BE 22100 SR R RS BT 2 4 32 Mb o772
17 BRI ¢S A7 B2 () R AR 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 “ B8 " R 92 30— A
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TN A TR BB . SR &6 AR A STM32 19 GPIOA. 4 51 B 604 i %5
F g, M R EAE GPIOA. 4 51t — A R P, BD AT S B R i .
3t 2 B STMS32 #) FF % F- M a7 LUK 8 , B7E GPIOA. 4 5| i th ¥ i U A B HAEH)
LSS GPIOA % ZJa%f GPIOA #) ODR F#F# M 4 I EA - “1"07, XAEEK
AR B, B AR AT ODR 2777 886058 4 {76 “ (45 514 X 7 o 7 X4 B A 577 25 (8] ok
REZH AL i PR AN 6. 4. 4 FT7R .

VAR

0x40000000

RECH KRG
0x42000000

0x00001000x32 bit
AP B AR 0x42200000
e 0x0000080x32 bit
00000080
o GRIOAB &
GPIOAR &R fh K Hatt oﬁ%%mm
0x40010800
e 0x0000000Cx 32 bit
0x0000000C
GP10A-ODR#% 17 3%
GPIOA-ODR# 77 28 - AR bk
0x4001080C 0x42210180
ODRE[0:7167 (L H#FODRA0: 7).
$isht: 0x4001080C Hifik: 0x42210180
0x32 bit ol
Hu10x42210180
1x32 bit
7x32 bit ol

M6.4.4 KIS EibH
AT RIEAME AL 6. 4.4 RUAASEMN, MhA L& TRLBEH T GPIOA
i) ODR % fir #) “ L 51| 4 X " &9 ok , 7T LA B ODR 2777 28 B9 4 1057 X B 0 52 72 [ o ok
Jy 0x42210190, 5, I STM32 B FF % F-Ht b th 5 LUK 5043 45 51 42 1K b 5725 [6] B b 7 B9
PR EAR .

H51-0x4221019C

bit_word_addr =bit_band_base + (byte_offsetX32) + (bit_numberX4)

2, bit_word_addr #5“ALHF H1 45 X ¥ M ik , bit_band_base 277 X i f)“ i # X 51 4%
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X 4 Ak, byte_offset R i1 7€ “ SLHF IX "o 9 5 15 R B 3t ik, bit_number W3R “fi "7
Ao R A X AT A

LUk GPIOA ff) ODR #7728 048 4 (L5 A—"1" 461, {5 2 B ODR FHEHME 4
B KR R F R A AT WA . R W KRR E AN
0x42000000 T 45 i B ik et B 6. 4. 4 AT 1% 0x0001080C (Y B A MeAb i 3ok, R R h
(R %d okt o [l (8 5 4 0, BUE R S A LR A R B 19 < 25 1)

bit_word_addr=0x42000000+ (0x0001080C X 32) + (4 X 4) =0x42210190

XRG4 4 PSR B, HiL, REE MY 0x42210190 #9558 )

HBARAL B AT B AT SR R A B IF W E .

= include "stn32£10x_lib. h"
/% LED #HETF Pind x/

#define __LED_BIT 4

/x AR ERGRBE ~/

# define __PERIPH_BASE 0x40000000

/% APB2 i f i 4 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

/* ODRAFFF AR5 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_Configuration() ;
GPI0_Configuration();
* ((vu32 x )(__GPIOA BB ODR LEDBITY) =1;  /» MBMEMBA 1 «/
while(1);
b
void RCC_Conf iguration(void)
(
{/ % A W53 LBl RCC_Configuration o MU A RE BB SMUTS , MM R A BRFIH M A1 = /)
RCC_APB2PeriphClockCnd(RCC_APB2Periph GPIOA , ENABLE) ;
1
void GPTO_Configuration(void)
§
GPIO_InitTypeDef GPIO_InitStructure;
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GPIO_InitStructure. GPI0_Pin = GPIO_Pin 4;
GPIO_InitStructure. GPI0_Speed = GPIO_Speed_SOMHz;
GPIO_InitStructure. GPIO_Mode = GPTIO_Node Out_PP;
GPIO_Init(GPIOA , SGPTO_InitStructure);

6.5 SHMNE 5.4 STM32 NBEITE

T AR BRI R TR, C R RN T # KM ¥ G R R . itk
main BEF BN T BAT SR MR — Bk C BFEFEM main B MRAT. B4
2 B O ()RR B B R L) LR L R AT T 4R B AT main RBEITR? REB
SR B8 0k B b 58 4 main BB Lt , BAMA CIERERFRIE SR AR
B 6K i) b k68 ey 4 9 88 7 R PRI 11 AT £ AC bl b main oB B A Ik 7E BCHE 028 £ A BB AE
fEZE ] S R A X AN . MR AR T LA A ) A R KRS B E A
A KA FR OB B S0 BESCHR K “Bootloader”

T e Ml 6 T S T 9 0 00 et O R (AR BB B B4 R B XU L JR B
B £ P A2 970 9 s ol 88 K S 432 1 FF 4 AAT maain o 3507 o ] B A (6 A 4 &% 80 3 4D R
BTHATH T, SR H LAY 51 AVR st MSP430 % B2l 28 24 4R tL 47 X4 1 3 3 304 1L 5F
RTAGEADEEMBYE TX MRS AFEFRARBAFTFHESDER, ABENM
main o8 HUIF B8 FEAT R TAR T Q9 it B el

AR F] STM32 B4 51 8%, it & Keil pVisiond & & IAR EWARM FF & 5 85, ST 44
FIEB BT SR i B e VT PR A9 S B SCHF BT A BT LA BB A B SO U FLAEEAT C
AR PP IR 5o SRR BB K R B/ I A 5 I A B30 ) 28 F & B B STMB2 3F & A 2
JE, WA T SRR STM32 ks 28 (0 B 7] (4 F £ 1% ARM #2545 76 B ARMY, j3 2 3 {4
FETE A5 — 8 e o 1 ST o A ) .

MM T ARM £ —REEF ARM7/ARMS B3 H 37— Cortex PR32 HI 89 1 30 77
AT RRRE M. ARM?/ARMO Py 82 i35 th 88 76 5 (/5 , CPU £ i 1t A7 5525 18 0 466
XHHibE 0x000000 ZEHUHISE 1 5 43047 521 *P R AR 45 72 1 4 7 SRR 3 DR T AR MR
B34k H 0x000000CPC =0x000000) , [7] i eft i 161 it 26 9 £ W 3 1 = M5 9. 7 Cortex - M3
PIRRIESGFHIR A 3 RS

@ j@ it boot 3| BB AT LA i i 1 Bt % £ T SRAM X , B2 54 bk 2 0x2000000 , &
)5 PC 454 F 0x2000000 &b,

@ it boot 5 MLt A LU [T 17) it 5 2 F Flash X, B 8 Ho % 08000000,
HE LG PC 458 42 F 0x8000000 4k,

@ i boot 5| B BT LK o T 1 8 % 52 1 F 14 8 Bootloader X , 2% 4 7R s i Fb 1




o———STM32 MM~ 6,
BARLE .

Cortex ~ M3 PR i 1 b 2 190 2 0 47 i e T o k-, 77 % 6 2 10385 2 > ok 2 )
AATRRE S AL A O i it otk X FEAE Cortex - M3 WA ALJG » & A SN E Mt 59 F —
A~ 32 s (B H S A o T A O 1 B BERE AT AP MR 5 R F . 4 b ARM7/ARMY iy
1% Cortex ~ M3 PIBCPE % 55 18 82 4 ir B2 T 28 49 » 480 W7 1 B 9 460 37 8 79 0 % 42 0 3 ok
5.

AT ERMERZIE KL STM32 B9 2. 02 [ 4 FE #8654 J3 3 30 “stm32§10x_vector, s”
HARAR Xt STM32 ) 15 By act 72 4 — 1™ 18 2 10 4 T 649 A A 73 3 SC IR SRR PR 82 6.5, 1.

BFHL6.5.1

s {4 stn32£10x_vector. s”, HHf iE B HIT 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 5
Heap_Size QU 0x00000400 i6
AREA HEAP, NOINIT, READWRITE, ALIGN =3 37
__heap_base 8
Heap_Men SPACE  Heap_Size i9

heap_linit 510
THUMB 511
PRESERVES i12

IMPORT NMIException
IMPORT HardFaultException
IMPORT  MenManageExcept ion
TMPORT  BusFaultException
IMPORT UsageFaultException
IMPORT  SVCHandler

IMPORT  DebugMonitor
IMPORT  PendSVC

IMPORT SysTickHandler
TMPORT  WADG_TRQHandler
IMPORT PVD_IRQHandler
IMPORT TAMPER_IRQHandler
IMPORT RTC_IRQHandler
IMPORT  FLASH IRQHandler
IMPORT RCC_IRQHandler
IMPORT ~EXTIO_IRQHandler
IMPORT EXTI1_IRQHandler
IMPORT EXTI2_IRQHandler 330
TMPORT EXTI3_IRQHandler 331
IMPORT EXTI4_IRQHandler i32
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IMPORT DHMAL_Channell_IRQHandler 133
IMPORT DMAL_Channel2_IRQHandler 534
IMPORT DMAI_Channel3_IRQHandler i35
IMPORT DMAI_Channeld_IRQHandler 336
IMPORT DMA1_Channel_IRQHandler 537
IMPORT DMA1_Channel6_IRQHandler 538
IMPORT DMAI_Channel?_IRQHandler 539
IMPORT ADC1_2_IRQHandler 540
IMPORT USB_HP_CAN_TX_ IRQHandler ;41
IMPORT USB_LP_CAN_RXO_IRQHandler 342
IMPORT CAN_RX1_IRQHandler ;43
IMPORT ~CAN_SCE_IRQHandler 344
IMPORT EXTI9_5_IRQHandler 145
IMPORT TIM1_BRK_IRQHandler 46
IMPORT TIN1_UP_IRQHandler 547
IMPORT TIM1_TRG_COM_IRQHandler ;48
IMPORT TIML_CC_IRQHandler ;49
IMPORT TIM2_ IRQHandler 350
IMPORT TIM3_IRQHandler 351
IMPORT TIM4_IRQHandler 52
IMPORT 12C1_EV_IRQHandler i53
IMPORT I2C1_ER IRQHandler 154
IMPORT 12C2_EV_IRQHandler 555
IMPORT 12C2_ER_IRQHandler 356
IMPORT SPI1_IRQHandler 357
IMPORT SPI2_IRQHandler 558
IMPORT USART1_IRQHandler 359
IMPORT USART2_IRQHandler 160
IMPORT USART3_IRQHandler 561
TMPORT EXTI15_10_IRQHandler 562
IMPORT RTCAlarm_IRQHandler 163
IMPORT USBHakeUp_IRQHandler ;64
IMPORT TIM8_BRK IRQHandler ;65
IMPORT TIMS_UP IRQHandler 566
IMPORT TIMB_TRG_COM_IRQHandler 567
IMPORT TIMB_CC IRQHandler 568
IMPORT ADC3_IRQHandler i69
IMPORT FSMC_IRQHandler 370
IMPORT SDIO_IRQHandler ;71
IMPORT TIMS_IRQHandler 372
IMPORT SPI3_IRQHandler $73
IMPORT UART4_IRQHandler ;74
IMPORT UARTS_IRQHandler 375
IMPORT TIM6_IRQHandler 76

IMPORT TIM7_IRQHandler 77




IMPORT DMA2_Channell_IRQHandler
IMPORT DMAZ_Channel2_IRQHandler
IMPORT DMA2 Channel3 IRQHandler
IMPORT DMA2_Channel4_5_IRQHandler

EXPORT __Vectors
__Vectors

DD
DCD
DCD
o]
DCD
DCD
preal
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RESET, DATA, READONLY

__initial sp
Reset_Handler
NMIException
HardFaul tException
MenManageExcept ion
BusFaultException
UsageFaul tException

0

0

0

4
SVCHandler
DebugMonitor

0
Pendsvc
SysTickHandler
WADG_IRQHandler
BVD_IRQHandler
TAMPER_TRQHandler
RIC_IRQHandler
FLASH_IRQHandler
RCC_IRQHandler
EXTI0_IRQHandler
EXTI1_IRQHandler
EXTI2_IRQHandler
EXTI3_IRQHandler
EXTI4_IRQHandler
DMAL_Channell_IRQHandler
DMAL Channel2_TRQHandler
DMA1_Channel3_TRQHandler
DMAL_Channeld_IRQHandler
DMAL Channel5_IRQHandler
DMAL_Channel6_IRQHandler
DMAL_ Channel7_IRQHandler
ADC1_2_TRQHandler
USB_HP_CAN_TX_IRQHandler
USB_LP_CAN.RXO_IRQHandler 3121
CAN_RX1_IRQHandler 3122
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DCD
DCD
e}

g

g
g

8
g

CAN_SCE_IRQHandler
EXTI9_5_IRQHandler
TIML_BRK_IRQHandler
TIMI_UP_TRQHandler
TIMI_TRG_COM_IRQHandler
TIMI_CC_IRQHandler
TIM2_IRQHandler
TIM3_IRQHandler
TIM4_IRQHandler
12C1_EV_IRQHandler
12C1_ER_IRQHandler
12C2_EV_IRQHandler
I2C2_ER_IRQHandler
SPI1_IRQHandler
SPI2_IRQHandler
USARTL_IRQHandler
USART2_IRQHandler
USART3_IRQHandler
EXTI15_10_IRQHandler
RTCAlarm_IRQHandler
USBWakeUp_IRQHandler
TIMB_BRK_IRQHandler
TING_UP_IRQHandler
TINS_TRG_COM_IRQHandler
TIM8_CC_TRQHandler
ADC3_IRQHandler
FSMC_IRQHandler
SDIO_IRQHandler
TIM5_IRQHandler
SPI3_IRQHandler
UART4_IRQHandler
UART5_IRQHandler
TIM6_IRQHandler
TIM7_IRQHandler
DMA2_Channell_IRQHandler
DMA2_Channel2 IRQHandler
DMA2_Channel3_TRQHandler
DMA2_Channeld_5_IRQHandler
|.text|, CODE, READONLY

Reset_Handler ~ PROC
EXPORT Reset_Handler

LDR RI,

STR RO, [R1]
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5168

5169

STR RO, [R1] 5170
LDR RO, = 0x44BB44BB 5171
LDR R1, = 0x40011400 $172
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] ;182
0x44BBBBBB ;183

LDR R1. = 0x40011C00 :184
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 1205
ALIGR 5206
¥ :DEF;__MICROLIB 5207
EXPORT __initial_sp 5208
EXPORT __heap base 5209
EXPORT __heap_limit 5210
ELSE ;211

IMPORT __use_two_region_memory i212
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EXPORT __user_initial_stackheap 5213
__user_initial_stackheap 5214
LDR RO, = Heap_Men 5215
LDR Rl, = (Stack_Mem + Stack_Size) 1216
LDR Rz, = (Heap_Mem + Heap_Size) 5217
LDR R3, = Stack_Mem 5218
BX LR 3219
ALIGN 5220
ENDIF 3221
END 3222
ENDIF 3223
END 3224

MMEFI 6.5, 1 FiR . STM32 T sh IS —3t 224 17 B T I iE SRS X H F i
FEEFEE T O A NN, BAENS LATFHM.
14T SURAMETS S SRAM, 9 1 WG, S 0 W AeR AR, BCRAT & C il
RIEMEM T -
#define DATA_IN ExtSRAM 0
B 247 58 SRR WK/ A 000000400 F45, B 1 KB, BLiE4T t AT 540 F «
# define Stack Size 0x00000400
#5347 :$h#54 AREA.
W 44T FPRE—Br K /N K Stack_Size ) N 7725 AR F ik .
5 47455 __initial_sp, R HES W Tt Ak
6 47 :5E LA E K/ K 0x00000400 47, 1B K 1 KB,
% 747444 AREA,
% 8 17 : 455 __heap_base, & /% 55 [A] 2 bR #o fik .
59 47 FFRE—BE A /N4 Heap_Size B 4725 6] 4E 9 M
35 10 47 455 __heap_limit, FoR 3 75 H 45 H st hik
14T ARG IR THUMB 4544
B I2ATAEURRPRRL 8 TN FF .
3 13~81 17 : IMPORT 484, #6/R SR B AT 5 R AE SN S 152 LI R C IEF 2R
AU T A A AR S,
5 82 47 ¥ U BUR B, 50 bR R e Ab i F CODE X (% STM32 M Flash 533, i)
U0 B 1 e HE B D 0x8000000) ,
9 83 4T HEFR S __Vectors N £ SRS BORESM IR SCAF RETT LA FSX AR S .
% 84 4T AR 7 __Vectors, 7R th I 4k K A L ok
5 85~160 17 HESL T kK
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%161 9754 AREA,
5162 47« & (2 1 T AR %5 72 17 , PROC: - ENDP 454 2R 18 17 i FF 1R P45 3.
55 163 47+ 7503 84 11U )k Resct_Handler g4 TR 36 B S0 5 4 18 77 14 A0 1k 32
L ¥ T AR 55
% 164 17 IF---ENDIF Jg T4 % 45 # . 31 W7 2 5 46 /i b3 SRAML 7658 1 TP B 5 Lk
RN
% 165~201 7. o ¥R 4H AU BD (94 I R B FSMC S48 U % #F SRAM, B A i A 4 76
SRAM [ st st 3 SRS R 2 B ¥
45202 47 : A __main 55 .
5 203~204 47 : Bk¥E __main Mok AT .
4 207 47 : IF--ELSE--ENDIF %#y , $1i &7 i DEF. __MICROLIBG#.4b % A ) .
5 208~210 47 : #{#iJ§ DEF:__MICROLIB, l{$§ __initial_sp.__heap_base.__heap_lim-
it thL BIVAR Ut At | 4 B R 3t ik TR T 2 4 (A SRR T AR
212 17 : 5 X245 __use_two_region_memory,
55 213 17 : AW 2 RAR S __user_initial_stackheap , ;X FESM B FF L 7T VR AL AR 5 .
% 214 17475 __user_initial_stackheap, KR I P EER M R LBF A L,
3 215~218 47 : 43 FURFFAR B 61 AR A/ HE 1R 3 0k A0k K/ 2 RO~R3 #4728 .
9 224 4T BIF5EEE.
A BB 2 STM32 )3 3 (5% i 58 B 847 . B2 F S X LA /N 7 A <
® AREA % thif 4, H T XM B BB R IRE MRS . R R EEY -4
Fi 5 B“READONLY”# % “READWRITE”, # 1 “READONLY” % 7 i% & % 2 i% )&
HELCBRRF] STM32 (9 W EB 7268 A BT AT 1, BA R R ¥ 9 B R 47 F Flash X, B
0x8000000 Hihik /5 . M “READONLY” %/ % B % “ T i/ 5 " J& 4, o7 1“7l i/ 5 " B
P47 T SRAM [X, B} 0x2000000 HuhkJ5 . L AT LAMAEE 3.7 3R A3H AR BLAY T
SRAM 5[] M5 82 47T &1 sh i )t R BUE T Flash X, % 10 % 43 SR8 e
RSB Flash B AOHHE . P o] 1478 5 — 4% 7 2 49 15 .. 0x8000000 #4it 77 7 10
AR T M 4k _initial _sp, 0x8000004 M 3k 77 # 9 & & iz i B 151 it Reset _ Handler
(STM32 i jf 32 fL MR FERE A 1K 4 FHXE56) .
® DCD # % AEFIRIFRE— B, KB X EMN T ClF Pamab 2 8", BILME 84
A7 T4 R S B T ) B B K DL TF B C o S LT — M IR, A AR B R
— AR BR B, 53 4R B8 A R T IR 45 R B
RS A XS TR —i. S EEHTRR A NESHNREAR. %
MF CHEF RN I B, Mk RRR S M0 — R C i3 8k
T B hE B B e ik SRR BR ORI T R A AR TR B
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® 5 202 F7 P __main 55 IF R FR C BJF P main BB DA, HIKEE 204 474
JER R BEHE E main KEOT AT CBIF. __main 55 RR C/C+ + R L FE R
BB — WA T R F__main (A D stahl . S8R F 89— 4 £ B AR R A B AL ik
(X FRFFHH 6. 5.1 KPR B __user_initial_stackheap 75 HEAT ¥ fh 163 4%
H9) IR IR BIR SCE , ) Bk R C R P P 9 main s, XBUMERET MATRTA ) C
FSFLGA A main BBHE R FLFFBR S —— B R C/CH 45 M S0 R BT AL
FEH-—FFEREESL BN C/C+ +hrfe st FEH AR xS AF L WA, KHilt, 5
PR EAEH P AT A HTER T #R PP AE5R 204 17 /5 BEBKEY E. c SCHF 89 main ¥, FFRA T
TCRIFT.
I ) S —F STMS32 (9 J5 8 SCUF S Bh it 72 « 0 e AR AU B K /N HEAT 8 S, HE2E R
X f i A A S T T T ek, 028 1 N RITUR R DU L, 55 2 AN RITR E AP Wi IR 45 A 1 e
Sk SRS AR SR T IR 95 72 o Bk % C/C+ AR MESCIS FE A9 __main sRE, 52 H P HEAR 2 9
BIERALIE » BRFE. ¢ SO ) main BREOF G 04T C B 7. B STM32 81 8 H M A Flash
S B G A 2 foe 6 L B — 50D 5 ol T 1 ik 2 A B 32 B S 0x8000000 , M % T s ik 77 7 T
0x8000000 &b , T &L iz ++ W7 AR 55 A [ s it 7 7 T 0x8000004 4b, %4 STM32 BEIE AL {59 /5,
A 0x80000004 &b B i1 5 47 e W7 AR 95 A 1 s ik, 4k 77 $A01F 52 402 o O6F AR 55 RO L SR U Bk
main BR¥, FJE # A main B3 K H) C HH R,

6.6 HME 6 FHEPRHNTI

BAMKARX ERRILPEBERT FHAE 11,10 USART.CAN,SPI, USB %4, x s
FULF AL A R BT R 148 4078 B R 1R R BE 00 R A 36 8 M4 0 MR 7 6 b O B0 i
AHRAEH 0B OS5 28 CAN BIBFIR &%, 3l b XS0 A58 01, ER B R0AT I 5 HAh 3R A0 i
H AT IO 30 e 3 S 7 P 1 O A T, TR S S R 4 17 AL T i A
AN Kk % . B R R4 CPU A F & A ML 69 TARE, BIME CPU 2 (1 T
e R DL 1 0 i AR T RERE ) 305 48 1 5 4R 6 IF 3 o g 2 0 .

BFFTE RN SUACTHEAT HE LI 472 R ML O 40 4 08 FEHE RO A8 2 L 9 2 00 £ 48 11 3
Fl— Bl —~CPU 377 $0 b 38— T — A B e e 7. X EE CPU R, EF O
AR AR T 0O S A . R b 3 TR B2 O — AL, BB — MR
CPU AR RA RS TR, TN BB T XM= T RIS &, AR SR
I TSI 4 5 % B JEC0E R 2 RR 0 o ELSIC R B8 FH o, 45 S8 280 ) 2000 U 20 — 45 2, B
&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
SR R I 160 ) B L0 T AL A T . BSE R TR K o 480 TSR B Mok ¥ % CPU i3]
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# def ine BUFFERMAX 256 /e 1w/
static uB UsartBuffer[ BUFFERMAX]; /x 2%/
static uB Bufferfiptr = 0; I3/
static uB BufferRotr = 0; /x4 x/
/x BB : Bufferiirite
w RECHR ¢ 8 X B R o 1 T SR AR S R A * WMER K
* WABE R * R B K/
void Bufferfirite(void)
{
if (Bufferiptr == (BufferRptr - 1)) TERY
{
return; /% 6%/
3
tBuffer[! ] = USART ] USART1) ; /%1 %/
Bufferfptr ++ ; /%8 x/
BufferWptr = BufferWptr % BUFFERMAX; Jx 9%/
i
/% W% . BufferRead * BUHER X
* WEHR : ZEhK R * &l 2 O—EBUE.-HEE «/

* WIASHC . data, FEAFRUME RO 09 047 23 (6 Mo bk
1B BufferRead(ud » data)
¢

if (BufferRptr == Buf ferfiptr) /% 10 %/
{

return 0; Jx 11/
i
xdata= UsartBuffer[ BufferRptr]; /*12 %/
BufferRptr ++ ; /%13 %/
BufferRptr = BufferRptr % BUFFERMAX; /%14 %/
return 1; /%15 %/

i

XEFH 6. 6.1 HATE— M.

© B fRBIFE XIS

5L SCH B F B 6 28 0 X 89 KN, FE B S 256 () ,

B2 40 TFRE— KK/ K 256 45 00 0 K 6 8 L1185 S SO BB B
ERIOR-SESs & k3 VT et T

B4 XA R X A 6
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@ KRG RE b X5 R BufferWrite,

55 A1 M B SRR R FIWT R pRIX R BAE T EE W HRA, FX A% MR,

50640 Foh X CE W RBGE I,

S5 7 )< S DX R 132 S R O B BB L O A7 BT R o XL L A Rl B X
G454t BufferWptr B .

5 8 ) s BB WX 5 4 BufferWptr,

B9 B KB X G4 69 BufferWptr £ K6 A B /NMESHE B BRI L BII% 5 49 4 175
[0+ 255145 8 W R R AR 3R 25 4k

@ ZJ5 &% oh X % R 4 BufferRead,

510 A FUWTGE P X R A A B .

1A G X R SR [ 0 GROR TR

12 A A RO 2R X O B L TR 43 o 8 o K i3S 6B BufferRpir,

313 4 EH B sh K i 4551 BufferRptr,

S 14 A G RS S BulferRptr #9 Jok 45 B /ME X2 B R , BN %5 #5461
TEL0: 255 T3 B A R IR SR AL

15 AR I 1R E A AR .

ATEAXSRR T 6. 6. 1 6 JLAN T B A BT B2 AT REEAT AT . 1 M A RS
B BT A 2 AT B il U5 K DR S R 8 o I A A IR BufferWrite 30, % 66
BCEE I 0L B OB 0 MRS A v KR I B S48 4, T BufferRead oA SOU S i
R X6 R S SRR A 6o R o S /5 T 0 5 R 4 0B o X 4 6 i/
S 3B/ B BK B MESHE TR T F B X, ANHETR A A MR 4
fE—F BB G RS, AEL PR T8 o I B T IR , 24 98 o X 5 S i FE DR L i
ﬁﬂa‘lﬂﬁ‘]ﬁt?&ﬁ%’x‘.‘l‘.ﬂ'—‘ﬂﬁ%‘rH:ia‘}#%%‘rgﬁ'&?—ﬂ%‘lﬁﬁ(ﬁ%%}féﬂﬂiﬁi_%m@%*
& RIS . WL SR IR EAF WS 14 BB R E N EE X W E
TR AR BAR . BufferWrite s8I 55 5.6 47 IE S 44 K AR T 520 [ B 55,
BT R HAR B RN TS 54, VRIS 0 8 e X2 T K, 0 S TR 10 RIS
o T AR A i (BufferRptr < BufferWpte) (e b, 3 — /> b 82 KRG 10 75 55 22 08 (0 B 7
fﬁlﬂﬂﬂi%tﬁlﬁﬁﬁfﬂ~$?‘FE{K§#EE?§EE‘J&Z§.NUK%#@%&&EHB@&E{%F@E%&E
—Fh B kBB

1 IR 9 o 0 7 VAR 6T %, BLAR FE WY 6. 6. 2.9 92 B 6 3 fiE £ i AT STM32
USARTI $Uk i PC 3B %S 44 /) USART? i f£4 PC,

EFEERG66.2

/K R K KKK KX X X KKK K KX KK XK X KX KR KK X KX K

* XMFH : main.c
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KRR R K KK KKK KK KX KKK K KKK KKK KX XK KRR XK XK KKK KRR XN/
# include "stm32£10x_lib. h"

# define BUFFERMAX 256

static ug UsartBuffer| BUFFERMAX];

static ug Bufferptr

static u8 BufferRptr

static void RCC_Configuration(void);

static void USART1_Configuration(void);

static void USART2 Configuration(void) ;

static void NVIC_ Conf iguration(void);

static u8 BufferRead(u8 x data);

/x BEH . omain * f AR
« HEHR  : nain ¥ * B
* MABH K

int main(void)

o

RCC_Configuration() ;
USART1_Configuration();
USART2_Conf iguration() ;
NVIC_Configuration() ;
while(1)
{
if(BufferRead(&data))
{
USART_SendData(USARTZ, data);

for(i =0; 1 < 10; i++); /o USEAER  REASROR A A « /

}

/x RBA : Bufferfirite * BMER £
* REHGR . GEVRIXS Rk O R BT R g D * & [l s K/
* WASH &

void Bufferirite(void)

if(Bufferfiptr == (BufferRptr - 1))

return;
}

UsartBuffer| Buf ferWptr | = USART_ReceiveData(USART1) ;
Bufferfiptr ++ ;
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BufferWptr = BufferWptr % BUFFERMAX;

/% B : BufferRead * HHER R
* RBHNE - BEIXERE * & [ fi o 0 EHHE 1 AT+ /
* MABY . data FAFHE
uB BufferRead(u8 » data)
(

if (BufferRptr
{

BufferWptr)

return 0;

i

* data = UsartBuffer[ BufferRptr];
BufferRptr ++ ;

= %
return 1;
}
/x ®¥4  : RCC_Configuration
* MR BB REEHE * WMMER X
* MASH R * iR @l s Kk /

void RCC_Conf iguration(void)
{
{/» AHESMUH K RCC_Configuration MMM LS WK A RFWHAL  x /)

/x R¥E + USART1_Configuration
* MR . & UsARTL * MR R
* WAS¥ Xk * BRI K o/

void USART1_Configuration(void)
{

USART_InitTypeDef USART InitStructure;

GPIO_InitTypeDef GPIO_InitStructure;

RCC_APB2Per i phClockCnd(RCC_APB2Periph_GPTIOA | RCC_APBZPeriph _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 | owControl_None;
USART_InitStructure. USART Mode = USART Mode Rx | USART Mode_Tx;




&————STM32 zmma_k@

USART_Init(USARTL , SUSART_InitStructure);
USART_ITConfig(USART1, USART_IT_RXNE, ENABLE);
USART_Cnd(USARTI . ENABLE) ;

}

/% ®%% . USART2_Configuration
© WA . R USARTZ . SR . E
x WABH K * i [l x x/

void USART2_Conf iguration(void)
{
GPIO_InitTypeDef GPIO_InitStructure;
USART InitTypeDef USART_InitStructure;
RCC_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_S5O0MHz;
GPIO_Init(GPIOA, &GPIO_InitStructure);
GPIO_InitStructure. GPI0_Pin =GPIO_Pin_3;
GPI0_InitStructure. GPI0 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 Cnd(USART2, ENABLE) ;
i

/xR : NVIC_Configuration
* EPANE . BE WIC B * WUMER R
* MABY X » B e Ex/

void NVIC_Configuration(void)

{
NVIC_InitTypeDef NVIC_InitStructure;
WIC_PriorityGroupConfig(NVIC PriorityGroup_0);

NVIC_InitStructure. NVIC_IRQChannel = USART1_IRQChannel
MIC InitStructure. NVIC_TRQChannelPreemptionPriority = 0;
NVIC_ ure. NVIC_IRQCh: iority

NVIC_InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC InitStructure);
3
KRR XK KKK X KKK KRR XK KX KRN RK R KK KRR RN K KX AKX X KK XXX KR A
* XA : stn32f10x_it.c
v fH : Losingamong
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* PR TRTRS MR

# include "stm32£10x_it. h"

extern void BufferWrite(void) ;

/o RBA » 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)
¢
USART_ReceiveData(USART1) ; /% MEATZS MM, B SRV BR 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 " — ATy i ABEI . 7E USARTI f o M IR 45 R 0, 8 S b
ORE F7 AL 69 34 W R 384T — O3 3R 46, B 69 R 15 2 ORE fir. ¢ IR 32 W0, 1o 26 AT LA i e
STMB32 iy USART 5 4 He e o 7 2 2kt (6] B,

R T BRI M I AE , M PC %% USART] 3% 50480 , 8 FH“ Wi B 2 . 4G Wi at 50
FAT R AL 1 I B — N SE I R USART2 (38 & 36 3 . il 3f PC ¥ o
O _E AL AL AT LU 23l it USART2 4% PC BI3UHE 5 PC % % % USARTI (9 $038 76 84
RANE FR5E4S—Bh, Fah USARTI f USART2 i % B 13 R 52 & /45, R4 47
it CPU &b S8 44 () 38 BE BB Ay SE B ) 7776 B 948 T USART 43 MSOROHE £ R fH 9F 5% A5 3
WERM BG4, BT AT IG5 o (X o2 B T 928 h i fE 1

6.7 HMNE 7 RIEENEBOGRIT

SE B B8 U S8 S R PR B AR ] R . O BT 53 B A4 e 8 R
SERTEE. JLP BT R AR AR A T RO A R A BE AR B B8, IS M B B A L TS0
SEEF GBI . BEAFSE I 28 0 T IR AE AT B O B8 b LT AR — AR B . R B 2R 7E S IR
BB FBABK b F AT T AR S B T BK A9 5 B YOO (B 4R — O o i
SRR P SE R ) 2] — XA R S S e R SR B R BB e BB, R
CPUMATF B, M T Bl 88 6 2 CPU M A AR ST 3. 56 BUBR M 52 10 28 — e Ay
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PR ) ¥ - — RO HC CPU 5 4 (0 S BUSTBL s 95 — Bl LABE (4 52 1] 28 7= A (1 B 18 15 24 4
AL, CPU B T30 S0 2 0 U AT H AR S B, AR G AR B 14 sz 1 2% 8 JE B o T 3K Bl 6
st 4 Bk e s — A O T LA B AR RS HE BP0 T 8K s B 2R A S B TR T R4
AR 1A B T R

A TR e 2 AT B AR AT RN 04 5 B R Bk 2 U BRAT BE B R AE . — N5
by A S TR G T R LA B B A Y TS R A I R R K A S
SRAEAEER R R . L 0 o 32 88 72— ol 0 90 58 6 7 002 ok i O B LR O I A
A7 5 B 8% 5 0 B — 1 P 36 7R AT AR 2401018 4 0 T AR5, 00 % 22 Bf 28 M B A oK
KA W AR L I P B A 5 B 2 R SR A B8 B VR R 9 0 9 L ) T B — o YR R
IR, RETCREM] A5 A B MR AR RS, B0 5 ok 88 AR 1 2 I SR B0 & W P, ZE 14 B
FRAHFE LR BIF NG A S, AT ERRTET STM32 6 88t — B sz at
PRI ARPEE N RS . B B TR,

@ B 5 oot 85 Dl BE B 5 S < BT SCUE T 4 A 2R R, 6 S B 2% 0 0 PR R — R I
IR [ 21 365 A7 B A BR AR o R BT LA S S ) S I B 0 T BB AN R - A ) T R R
s 5 U0 I (6] 51034 F AT 48 S o 05 T LA 4 I 28 R LI AT KR R G RIEAT. AT E
3RZIE AT AT F R K EN BT,

@ i AR IF B A SOFBOR R F DI S5 . RSB F M | 5%
SEREREEY. b SCAE R FLA R R A R A BT B A RS AT ), TS R RS
PRI o B S0 7 A5 0 SRR P 6 3k U4 SoftTimer. b, IR FF 3 4 6. 7. 1 iR (B

AP,

BEHEB6.7.1

£ ifndef __SOFTTIMER H_ Jw1w)
=define __SOFTTIMER H_ Jx 2 %/
# include "stm32£10x_lib. h" /% 3 %/
# def ine TIMER_ONESHOT o /x4 %/
# define TIMER_PERIOD 1 /x5 %/
typedef struct __TIMER /*x 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, Jx9 %/

32 Tineout,
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void ( » Timeoutfuc)(void x parameter),
void # parameter,
uB flag);

extern void TIMER_Execute(void) ; /%10 */

#endif Jx 11 %/

ERFEIS 8 6. 7. 1 BT LU 1 s B 85 A0 K IR AR Y

51405 2,11 A4 # ifndef - # define-- # endif U4 B 45 M, By 1k %k X4 E
H2aE.

35 34740 F STM32 sk S stm32{10x_lib. h,

% 4 4. % X TIMER_ONESHOT, F SCH: B BL

%5 5 ) : 43 X TIMER_PERIOD, [ #: 78 F U % .

56 4] KA SE I BRAS IR 7 B R, S5 41k % BB 53 918 : Timeoutent ﬁa‘ﬁﬂﬁsa
1+ 88 fik s Timeout 7R % I 25 B YCE B A 381 5 Timeoutfuc S — A 66 3045 4 F LAF 2
B 18] B 5% 2 )5 T B AT 09 SR 3 A 11 5 Timerflag 7R & A 8536 Ab F 8 3733 47 R A8 B Bk is

BT AR R TR R 6 AT AR,

3 8 4. 783 TIMER_Timerlnitialisation & ¥, \ % 5 7T LA th , % i 506 F T4 1 1k 4k
P 28,

% 9 4758 TIMER TimerStart &%, % R ¥0KE H— A& 0t 38, KB R R R 1Y
X Timerldent, 84 5E B 8848 5 5 Timeout., $K#4 2 i 88 562 i B 6] ; Timeoutfuc, # 4 52 it
A S o o 6 390 3 T R BAAT Y B MO O Bk

510 4 9] TIMER _Execute 8%, 3% 5 4 R LA 52 04K 1 52 B 28 A0 B 2 B 640, D340 7
B 6 82 75 B3 o DT A L R 3K o

@ H LKA 5E B BB Y (9 0 SoftTimer. ¢, WLF R 6.7. 2,

BFEHER6.7.2
# 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(TIM2); /% 4%/
RCC_APB1Per iphClockCnd(RCC_APB1Periph TIM2, ENABLE) ; /x5 %/
TIM_TimeBaseStructure. TIM Period = 2; /%6 %/
TIM_TineBaseStructure. TIM Prescaler =36000 - 1; /T w/
TIM_TineBaseStructure. TIM_ClockDivision = TIM_CKD_DIV1; /%8 %/
TIM_TimeBaseStructure. TIM CounterMode = TIM_CounterMode_Up; /%9 %/
TIM_Ti it(TIMZ2, STIM_T ) /%10 x/

:
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TIM_SetAutoreload(TIM2, 2); J* 11 %/
TIM_ARRPreloadConfig(TIM2, ENABLE); /* 12 %/
TIM_ITConfig(TIM2, TIM_IT Update, ENABLE); /%13 %/
TIM Cmd(TIM2, ENABLE); /x4 %/
for(i =05 i << 10; 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 %/

b
void TIMER TimerStart (u8 Timerldent,u32 TimeOut,void (  Tineoutfuc)(void » parameter),
void» parameter,u8 flag)

if(TimerIdent > 9) /%20 %/
{
return; /x 21 %/
i
__disable_irq(); /x 22 %/
TimerList[TimerIdent |. Timeoutcnt = TimeOut; /% 23 %/
TimerList[ TinerIdent]. Timeout = TimeOut; /% 24 %/
TimerList[TimerIdent |. Timeoutfuc = Timeoutfuc; /*® 25 %/
TimerList[ TimerIdent]. Parameter /* 26 %/
TimerList[TimerIdent]. Timerflag /27 %/
__enable irqQ); /%28 %/
}
void TIMER_Execute(void)
{
u8 i =0; /%29 %/
for(i =05 1 <C10; i++) /% 30 x/
{
if((TimerList[i]. Tineoutcnt 1= 0) & (TimerList[i]. Timeoutcnt << = 1000000))
/%31 %/
{
TimerList[i]. Timeoutcnt - ; /% 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 %/




TR srvnz e
;mermst[:].ijeuutfuc(l‘imermst[ﬂ.Paranetex), /% 37 %/

boroy

SRR T 6. 7. 2 FEATARAT .

© SRk

LA AR 2 5 B E P B I 883k 3CPF Soft Timer. h,

32— KRG MR R OB 10 AR BN TR KN TR AE Soft-
Timer. h B Timer_typedef 268, e Ab 2FR R 5E LT 10 N8R0 28

@ TIMER_Timerlnitialisation 8 $(# # .

55 3~ 14 4] XFRST W ECE STMS32 B3l FISE B 2% 2,72k 1 ms ) J S0 0k o 3SR, O 08
JEEEE € 352500

B 15~19 ) X ERA R HA AL 2 AT S A A SpE s I 84 B 8 B Timeoutent
F Timeout #5 A 1000001, F 3CH MBEN T X BEE A,

@ TIMER_TimerStart &A% .

320 4T B BRI B AR SRR A K T 9 CE b S SO 0 B4 s i BN R 10 ),

5 214 B A MSE R BB ST S Ak, REBGR [,

5 22 )« T SR G P A8 o T AR R A o G SR IX

5 23~27 ) B SY HE D bR RS A T SR AE B S RS2 I R B B

5 28 0 F AR O L B IF I I

@ TIMER_Execute i85,

29 A AR AR R

55 30 4] A HEAT 10 WK for FAFR .

5314 H SRR T {0 B O A B R A0 2 W R A T 0~1 000 000 FE
F Y, R S fk  HEA i P9,

532 A0 BRSO B I AR E B AT A 1.

533 ) FUEAR S A § B S 8 7 B 6 ORI I R L O 2 A T .

B 34~36 A I AR5 N S I BR b I IR T MRS Gk SCF SoftTimer. h 9 % 5 X
TIMER_PERIOD) i J& 8. TAFRZ Sk X SoftTimer. h # % X TIMER_ONESHOT),
JAR R I TR A

B 37 A AT AR5 A | A S IR 8 ] 3 35 SR AT B R 8K

AL B B T LA 5 A L R S 2R A P AN RS
BB I B0 B I T A E I 80015 B 7R . 8, G
FRABOR R T HT BB 0 B8 0B T BRI 28 B T BON T 1 000 000 YR 5
f 28 64 T 00 7 BB SR B STIM32 #5882 724 1 ms B3 00 ok 06T, B 5 i
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1 25 i 58 5 i 6] 2 1 000 000 mis, B 1000 s, R TRk 44 i 88 B 77 2 B AR 24 1o 22
7o T LR R B FESRE R bR o 2 B 2R BEIR R AP LUK B i) 58 0 4% 4 A

BT GRS AR BCR A A ) .
BEFL6.7.3 ER 1 sk GPIOA. 4 51 R A -RERS

# 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(); /% Bl RCC HFEBM «/
LED Configuration(); /% VAR B GPIO * /
TIMER TimerInitialisation(); /o WK« /
NVIC_Conf iguration() ; /x BB WICHTHRA «/

/x B LSS HBAEE R R 05 B % 2:1 000 ms R A/ S8 3. 2 B i 1B B34S 8 A LEDO_
Toggle Hi¥ s S 4. 48 JH LEDO_Toggle i (BT {418 1 B M H 3 (void « ORISR BH) : B
¥ 5. TIMER_PERIOD * /

TIMER TimerStart(0, 1000, LEDO_Toggle, (void » )0, TIMER_PERIOD);

while(1);

+

/% ¥R : LED BF% oK%, LED 7 £ F GPIOA. 4 3[f9 « /

void LEDO_Toggle(void * para)

[

GPIO_WriteBit( GPIOA, GPIO_Pin_4, (BitAction)(1 - GPIO_ReadOutputDataBit(GPIOA, GPIO_Pin_4)));
)

/o RBCHA ER BRI RM »/

void TIM2_IRQHandler(void)

t

if(TIM_GetITStatus(TIM2, TIM_IT Update) ! = RESET)

¢
TIMER_Execute() ;
TIM_ClearITPendingBit(TIM2, TIM_IT Update);

}

FRFFI N 6. 7.3 JRIR T A0 o] G PR i 8 502 6 B — A R 06 AR A, 488 1 S 60 b
2 TIMER_TimerStart #0241 Z S —ANHhE 15 8., 31 4 Bk 77 LU e 75 338 5 044 B3
R, B U B P R O B O TR void para, fl Fil 3 B 6 T 24018 o6 30T L 482 38 4F 4y 3¢
B EMMESH ORISR 7. A RE T HELB AR LR SRS,

BEKR6.7.4 GHE 100 ms K TRRA, WA Y 0x50
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# include "stn32£10x_lib. 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 BB (1 %/
TIMER TimerInitialisation(); /% BIBRACERBE(FERT R /.
NVIC_Configuration(); /x BUHE NVICHAEHAL /)

/0 BBCLR KRR 05 8% 2:1 000 ms M AN B3 3. 5 0FA ) E 35 S5 ¥ 1] WatchDogfee
HiM 4. 3 ) LEDO_Toggle o T 14 i 1 5 ¥ 6ty 51; 2 5. TIMER_PERIOD x /
TIMER_TimerStart(0, 100, WatchDogfeet, &i, TIMER_PERIOD);
while(1);
b
Jox ERBUEE: BT RE > /
void WatchDogfeet(void » para)
{
u8 i = x ((u8 x)para); /o UGB IR KB RSB T — KRR B /
WADG_SetCounter (i) ;
WWDG_ClearFlag() ;
i
/o BCHER « S A BR o BE IR 35 BRI % /
void TIM2_IRQHandler(void)
{
[+ RIRFHRG6.7.3 %/
i

B — T A BB R S AR RE R R A B BRI
f 28 £ U7, 2R U E S I 25 b T IR 25 A 9 R AT TIMER _ExecuteO) W% B0 48 i TIMER_
TimerStart 6 $OR It A0 I 48, 2 8040 512 5 1698 405 a2 I 60 40 32 900 10 o6 3 A
0 A4 25 T o ) 5 0 B 2 I8 AR AR, S 5 280 RS 76 T R 1 2
M B R N JT T 6. 7. 4 P B8 &) 55 5 BF KT (IR FE T 20 6. 7. 4 H
WatchDogfeet (785 void % para)”—=*}: % $ 61 268 (IR SE I B 6. 7. 4 oF WarchDogfeet
% void » para BAYHEHRH (u8 * )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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6.8 SHMICES 8:STM32 #Y ISP TH;

XL o1 BT HLEE ) STM32 S il 88 BRI 2% H 1 5 JF R B A LIHE — A e
B, 51 B IMIF RSB ORTRF TR AT ENREHN AL —RB LM -4
BV e B S P AR SE 5 T LR 76 10 STRAWY . {H56 % STM32 £ &5, 0 LM B R
{URHE T HEM IR REHATMAZ TRBFMOES B IR h O LR/TRT . Ok —
e STM32 FF & BAEE 51 4 A HLAT 7R B0 L 7t 38 % — 05 SUUR 28 0 o s s o — 4
SR HLIF RAR B AR . TR, 2020 0 RE R 02 Fe ok T 05 BL A8 A7 — A+ 40 BT S 1Ryt A, D
ERICEARKIF R IR, 3F HF R 7 60 BEJF A 1R, X R 7EXS HE B/ STM32 2845 T80
IR 46, ATTEAEI #E J7 . BB STM32 BEASREIR 51 8K WL — K i F1 167 3 44 € 11 3R B F 4R A2 P 07

STM32 FERIHZ MM L H BB T XHAEE. G H STM32 3l 28 76 H T 1w 15
#MMNE T BFkH Bootloader 5| § B ¥ (13X 4~ Bootloader 1 A 2 #: 1 7 45 4 i)
Bootloader i u - boot 3 A5E M) i if STM32 SM#8 9 BOOT 53| B8 % & , AT LULE 5 A1 /7
Ji 3hik Bt Bootloader £2J¥ . T Bootloader fj 5 AL , %2 AT 14 5L 30 STM32 fi9 & 1 ISP,

ISP ) 2 & In ~ System Programming (7E48 R HFR) , B — Fh i 3o o) 28 3 17 SR 1
AL SHF ISP T 400 B ) 88 P9 W8 AR A N 0 — Be ) SR L i a5 BB 45 A BB 1) ISP
R ERAK AR OF IO, ) 60 O A 8 o B 2 D A R B Y L

S H— A5 BEHG STM32 9 ISP it 2. STM32 f ISP T £, /3@ i3 i B BOOT 3{ff iy
U B H A AR Bootloader £ 3, T L Az HL1) ISP 43 %2 4k {43 i STM32 #9 USART]1
1] STM32 % 2% AR 30+ J5 S5 3k 51 17 STM32 i) P9 86 Flash 77425 [ 465 J P ARG 40 3 78
AIHSHILA L RIBAM IR STM2 (8 ISP F &8,

(1) BE BOOT SIHB3) STM32 p3Z38Y Bootloader 2%

E STMB2 B il 2% 89 17 Jr 25 SCR T LR BI%f STM32 3 B 7 B0 8608, W 6.8. 1,

#6.8.1 STM32 Bz

RARREH ]
- FET e & m
BOOT1 BOOTO
X o JHPIEAERI | P B BN R R,
o 1 EREME LA B R A,
H 1 Witk SRAM Wil SRAM ¥ 4 i3 3 K 4

#6.8. 1 R R —1F, R M 3 STM32 & Bootloader BFH I, BRI N
# BOOTL 3188, BOOTO BIMIE 3.3 V B85, 45 47—k & Ar 384K , STM32 B
BT WHEEY Bootloader B FF B # B “M Bootloader B 31" T , M 6. 8. 1 fe.
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(2) FKEX. bin 3X. hex X ¥ 10kQ
- BOO1 ——:l—|(|
F{d F 2 Keil pVisiond JF & 3 58, W 7% B 1 ™
. . BOOTO———vce
STM32 ffy TR #50 Option for Target £ Output I F J——

i gE i Create Hex File, 1 6. 8. 2 iR .
2S5 4T~ Rebuild BT LA . hex SUHF, 4 B 6.8.1
VA7 BNE Pt T LUB BUAR S HRR Wi 6. 8.3 TR .

Opti onx for Target * o’

M Bootloader /3 3h#) BOOT
SIBERYE
X

Device| Target Output |Listing| User | C/C++ | Am | Liker | Dabug | Veilitias|

‘Select Faderfor Ojects Name of Bxecutable: [£n32 50

@ Croats Executable: \ob\stn32_oplo
% Debug kiomation

% Browse fomaton

T Create Batch Fle

 Greste Ubray: \obi\ein32_gpio LIE

[ ] cuea | e | vy

B 6.8.2 i@H Keil pVisiond 4 & hex T4

B6.8.3 R hex X#

). hex SR AT LA hex2bin — 2 MBI HE 844 B, bin XfF. Keil pVisiond A
T RAZE B bin SCPF6 77 85 R0 RE O A% 3 R A0 PS8 = 07 B0 S O S o L O £ .

MR TAR EWARM & 585, 42 ) STM32 T4 Option for node # 1 F #
Output Converter # i, Generate additional output, & Output format F 1L 51 % 4% o 1
#% Intel extended, }f 251" Override default, $RJ57£ 3 T 77 SCAME o A K B4 AL A9, hex SO
FOEBRRABWEGA LI 6.8.4 FimR,

IAR EWARM Jf % 3 5038 3 #5 B # 5 . bin X4, R 6. 8.4 REM =, 7 Output for-
mat T3 K AE i # binary, R JG 7 Override default 37 HE v 3 A ¥ B 4 &Y. bin X4
Z e 6. 8.5 B .
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W SE IR AT — K Rebuild All ST BAZE T2 H 5 T4 8. bin/. hex .

(3) REX ISP ¥

ST /4 A 4H%f STM32 #y ISP F 8 MEFF & T — %4 N “Flash Loader Demo”ff) ISP 4,
{8 B T AT STMB2 #E47 ISP FARSRBE R S 845 . (AR H 7R MIRFE — KB =T 89 ISP
KA cisp, HB A SE AR B S STMS32 19, hex/. sim % U4 X & ISP T &, L Flash
Loader Demo” a5 th T 4F . 3 5 MM 1 F 4R cisp 84, 15 & IR eisp v0. 5 JA . B A
P 6.8. 6 TR .

| oive st

[con AR
o

T & | P osemsee

smwer 15 [ 14| 3
STRIBH R © FHIRE 7)
s AR | Moosonhir G |

BIEHRE

wREES: 6 SRRRES, MARRKARR
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whaEEs: 7
L e N o
I RBHILSEERIES

T SesgleconROFIRE WS T
f g -

B 6.8.6 ISP 8 cisp 0.5

AT LA B R T AR A LA A P ST R R R E AT T
IF 5 69 B ACERTT LATE LAY 8 A T A8 BB AT O 3%, RAFEEAR T 1 T B XE R (A1 R

(4) FFH8 ISP TH

AT ERHER T, BT LUIE R 22K % STM32 #47 ISP F& T, 74 STM32 % BOOT
51 R 4 30 USARTI M PC S R Y 2 J5  4TFF eisp vO. 5, 4538 {7 3 % 3% K 9600, )7
il i STM32 8587, o7 IE AT M 5 B X B B L0158, i 6. 8.7 FR .

K 6.8.7 AT LUFE I, STM32 B £ 51 81 T W # Bootloader 2 %, 3 H. eisp # {4 3EH T
STM32 ) —FFUE B . P RAR STM32 3 ISP ¥ 4 AY 88 44 35 4 & IE % # (Bootloader
A0 D), AT LAGRESEAT IR G210 ISP T 4R, 35 MLBHRR A B R % Tk B R R
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® ARG F %,

BN G o T A . hex SAFMERHEA eisp v0. 5 1 fEHMBMR— 24K
Led. hex iy 3CfF, QA 6. 8.8 Fi/R .
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TR RS 58 BT A R A 6. 8.-10 FiR.
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BREHR
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I RERLOS SRR

I SedecofOfitRe " WRREAT
FRAKTSHOTE — =

M6.8.10 ISP F#ER
6.9 HMSE 9: BT STM32 AREIMIEHHEE v3. x VT 2RI

K & BOF R N RAE HEAT STM32 ks thl 28 6 B2 FIRR FF T & B, 2 4T ST 24 7l B4R 43t
£ M5 4 o PR SHEAT T S . o T DA BTG F 8 E 00 A A2 R X LA B A
PMEF R LR A (A X R R F 6. STM32 Sl 28— mttt, ST AR M A HEAT 1.0
R, BB STM32 = B4R 0 R B UL T 2. x R FEAD 3. x B4

STM32 £—#%#TF ARM Cortex - M3 WH M H5H2 . ARM Cortex - M3 # X — il
FAE9 TP 4%, AR Z 00 R A BUR R b B MR S 8840 R, X F T 2 F ARM
Cortex — M3 P 8 f) B 1 2% 5k B8 CR(UFRR F ST A & #) STM32), KA E 4 £ ILF5E 42
—3 ), 1l Cortex - M3 %t Y5 ARM7/ARMY % {6 G5 ) A T % A # 19 8157 , B) Cortex —
M3 pA 2t R AT T 1 A RE Y A R G AT 8 B B MR R E R A SRR RR PR T
RN BUR T B e % BT 4 SN AT SRR

TERWIE 1.0 2. x RRAC I B 44 FE b, 5 X STM32 )9 #3845 (9 A7 36 A0 79 B 3 A A
STM32 Shis—HEf T 3, BIE P BE f0 B 2 2 RAME — RERAE U B . MBS E I ¥ Sk
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TR R 47 2 AR R 7 G AR . B ARSI AR R LR I AR A ARM 24
A1t Cortex - M3 WA K. FRBMA T CMSIS, KA Cortex Microcontroller Soft-
ware Interface Standard, B3 HfE 2 Cortex MU i 8 0 1F HE 1TRRME” . ARM 23 7 % Wil
X FRHERE T AT Cortex B AR 189 W BRI R IB S — B K

STM32 fiits thl 28 A9 B e M LG T Z AT A9 1.0 RRAS A 2. x REAR, 3. 0 R L BL b AR ) [
PEPECFRR 3. x JAO 85 AU EAT T RS KRB . BB T 3. x EASIA T ARM
A BT CMSIS #2101, AW PR I T STM32 ) 3. 4 JA B 4 E 4E Keil pVisiond
FERAB R~ TREHR, BRiEECL2AE

Keil Visiond JF & PR B 9 56 A< JH W0 . 15] 0 B 45 it L & boot
SEHET STM32 1 2. x RRA AR EE R TR . Soemsis L interrupt
B S R 4 4 B STM32 (4 3. 4 i 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 K, IR E 6. 9. 1 F7R dE s
STM32 v3. 4 SCH- I WL .
SRIG M STM32F10x_StdPeriph_Lib_V3. 4. 0. rar 13 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
— RPISCAFA I F) STM32 v3. 4 Wi,
£6.9.1 SIMR2VJIHNMERKE

E6.9.1 EiSTM32V3.4HR

H % A/ S S ¥ STM32F10x_StdPeriph_Lib_V3. 4. 0 i &
N startup_stm32{10x_cl. startup | \STM32F10x_StdPeriph_Lib_V3. 4. 0\ Librarics\CMSIS\CM3\
.
o _stm32{10x_hd % 8 X 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 XCH Support\ST\STM32F10x
core_cm3. h X ff \STM32F10x_StdPeriph_Lib_V3. 4. 0\Libraries\CMSIS\CM3\CoreSup-
emsis
core_cm3, ¢ 3(fF port
\STM32F10x StdPeriph_Lib_V3. 4. 0\ Project\STM32F10x_StdPeriph
system_stm32f10x. ¢ f e \Prfectt X wdbers
_Template
S \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 s | XP/ Xk K f1 STM32F10x_StdPeriph_Lib_V3. 4.0 #{i %
app
stm32f10x it h X STM32F10x_StdPeriph_Lib_V3. 4. 0\ Project\ STM32F10x_StdPeriph
R e ~Template
obj -
list -

1 S STM32 v3. 4 S04 3 F 69 app.obj £ list XPF BRI N% .
#6.9. 1 HEL L RMERT 3.4 WPFEM STM32 T

FECH4EH . BUFERT LLFTIF Keil pVisiond JF R FREL, 4145
AT (L1 STM32F103RB 4 4D 46 STM32 v3. 4 34

] smg

e F AR TR R E R, 10 6.9.2 PR b ey
AR IA 6. 9.2 th TR TREMA STM32 v3.4 X (] interrupt

TR B REMRTE -, W -4 EE STM32 & :::"

V3. 4 SO I IR A A SCHE A HE TR N B Keil pVisiond ) B emsis

THRLHF I library B R T UM STM32 v3. 4\li-
brary\src #42 F 8 C#F . i boot H LRI BHRSH  me.9.2 Keil W Visiond ) TRA
X REE 1A BUE B 1A AT main 58308 main. ¢
SR user H R, BN 5E ARG 0B 6. 9.3 PR
VAE TREES L BWAMET 2. x BAFHER STM32 TR E 4 BR AR, 5 F AT
BREHOR AR, B RET 2. x R 3. x B, LRI BERL N, LR TRSH
AP B0 SCE R[50 1 43 F S b a2, MR G 2. x B M TR T RS0 R TR S
BT,
® ITJF TR #ET Option for Target,#E Output H & #.i Select Folder for Objects, 7 it
HEIBT O B STM32 v3. 4-—+obj Xk,
® LI Option for Target t1, 7 Listing # [ #: Sclect Folder for Listings, £ #
BB 4 STM32 v3. 4—list ik,
® TRLI Option for Target 1,7 C/C++ R i) Define # 4 A USE_STDPERIPH
_DRIVER # STM32F10X_MD, {# fiig & F I .
® THEIELI Option for Target #, 76 C/C+ + R &Y Include Paths T A TB
BB WA 6.9, 4 R,
FEHBE ST, BT K Rebuild, %% 45 5 877 T AR, 10/ 6.9, 5 BN ER TR
ST EYBTAT TAERRSERL T .
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stm32

B1£3 boot
[#) startup_stn32£10x_nd. s

&4 library

mise ¢

& [2] stn32£10x_ade. ¢

stn32£10x_bkp.

# [#] stn32£10x _can. ¢
) [2] stn32£10x_cec.
) [2] stn32£10x_cre.
&[] stm32£10x_dac. ¢
) [£] stn32£10x_dbgnen.
] stn32£10x_dma. ¢
&3} Stm32£10x_exti. ¢

stn32£10x_flash ¢
stn32£10x_fsme. ¢
stn32£10x_gpio. ¢
stm32£10x_i2¢. ¢
stn32£10x_iwde. c
Stn32€10x_pwr. ¢
stn32£10x_ree.
stn32f10x rtc o
stn32£10x_sdio. ¢
stm32£10x_spi. ¢
stn32£10x_tim. ¢
stn32£10x_usert. ¢
Stn32€10x_wwde. ¢
4 interrupt

(3] stm32£10x_it. ¢

systen_stn32f10x. ¢

o J X JUAS /N R R

@ boot H g F /& STM32 i 130 7 [ 88 1 75 52 A 7] 8 Jed B30 Xt BEG R A F -

1=1#include “stm32f1@x.h™
T
int main(void)

return €;

H6.9.3 IBRXHHEMRE

® /NERAIH STM32 8846 startup_stm32{10x_ld. s 304 .
® P AR STM32 28/ i startup_stm32{10x_md. s 3Cf4F .
® KRARAM STM32 2846 startup_stm32{10x_hd. s 0.
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UK!W

6.9.4 REAXHAEHRR

| core_cm3.c...
compiling system_stm32f10x.c...
, linking...
Program Size: Code=260 RO-data=268 RW-data=20 ZI-data=1636
j ".\cb3j\stm32.axf" - 0 Error(s), 0 Warning(s).

M6.9.5 WHRE
® AN STM32 BEPFHH startup_stm32110x_cl. s .
58 (U 6 S8 8% 4 5 STM32F103RB, Ji Tt 4 £t %) STM32 8845, (8l bt 7 1 A 2
startup_stm32f10x_md. s 4.
@ £ C/C++ R Include Paths "HLA TR SCHF i 5 A WAL & 0. b SCPEROBEAS
@ 7 C/CH -+ iR Define 415 AMIF A BIME AN T & L T340 TREEH R
%0 E XA USE_ STDPERIPH_DRIVER #1 STM32F10X_MD, JIIAH 3475 2 s LT %

# define USE_STDPERIPH_DRIVER
# define STH32F10X_MD

G A 250 4 R 8 AT BB . [ B 3 0 38, STM32F10X_MD 3 77 f F ot 2 4 70
FH STM32 B F, 2 5 SO UM boot H % F B JE 2 SO RE, B AR RE 210
STM32, i A STM32F10X_HD.

6.10 MMXE 10: R 1/0 DKHEM 12 £O

STM32 S48 89 By iR F A 12C MR8 CA A — Bt
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12C 5Mg

EX TR VPV VT EE L L EAPE:d

[DF %32

o R A S F ¥ 2 AL EVTEV7_1,EV6_1,EV2.EV8 4 EV3 ¥4, A Tt
P R AR T AR EARR e BB LR M,

R R E

G RAAEAH S F P 2 A K ACK #2445 3£ & 48 f Bk b 297, 22 EVT.EV7_1,
EV6_1.EV2.EV8 #» EV3 ¥4 8, st istde F 324

@ 48 12C #§ DMA X, Bk 4 LR &8 ABK—AFF .

@ # M 12C # b B 3F e € # 4R S0 AR o 5 AR L AR R A P L

VP& STM32 fiicdas thl 258 13 FI B SRR H R B FF R B & B, 12C $E O 7R TAR R RRE )
BE, WL PG T SR A A LR 5P 0 6] T Lo R SR BT A . A R R AR
T RHL: STM32 BEE{F 12C B FF AR RER H T .

MR ST B4 B ER BN 12C #0047 45 S 46 L 0 56 T RUSBE S i AN 1) A, {H 354 12C
AR HE 1 B0 oI A S B0 ZE B S B REOR AT B 1 12C T A R ST HAR 0 o T AR
S5 AT RER 12C PWTRTIRES X R Bl " AL B AR RAR LR T AT A 9 12C BB
SIS A . WA A 12C 9 DMA #8250, 0 £ @ ¥ 48 74 50 F (0 FF R HEFE , RN 12C #E0 i R
TEHE A KRR,

BT /O CRAL 12C AR R — RS WAk . B A BRI 1 69 20 16, X He T30
i 12C e CUR B8, 78 0 P AL 0 B b i R o ks S b T e L (0 12C MRA S BA R —
R LR R R 400 kHo) , MM A HE R AR vERE, ML T WM
STM32 # 1/O OEHL 12C B FSE 20T LAWE R KE 4 5 A MR I HB MW B R &
IR A SUEE R FE RSB R R 12C SgE0.

FRFFHE 8 6.8, 1 1 H STM32 ) 1/0 M50 12C MR JF , o 9081 12C 48 11 8%/ 5 .

BFHL6.8.1

e T A L A
#ifndef _TIC H_

#define __TIC_H_

# include "stn32£10x_lib. h"

# define SPEED /x O BEBH +/

# def ine SCL_PIN /* @ SCLESIM */

# define SDA_PIN /% @ SDAZTIRY «/

# define SCL_PORT /% @ SCLAMKO */

# define SDA_PORT /% @ SDAERIHI x/

# define SCL_PORT_RCC_CLOCK /* ® SCL ¥4 w4 «/

# define SDA_PORT_RCC_CLOCK /% @ SDA S IR & M50 «/
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# define SCL_H GPIO_SetBits(SCL_PORT, SCL_PIN)

# define SCL_L GPTO_ResetBits(SCL_PORT, SCL_PIN)

# define SDA_H GPIO_SetBits(SDA_PORT, SDA_PIN)

#define SDA_L GPIO_ResetBits(SDA_PORT, SDA_PIN)

# define SDA_read GPIO_ReadInputDataBit(SDA_PORT, 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 IIC_delay(void) ;

static bool IIC_Start(void);

static void IIC_Stop(void);

static void 1IC_Ack(void) ;

static void IIC_NoAck(void) ;

static bool 11C_WaitAck(void) ;

static void IIC_SendByte(u SendByte) ;

static u8 IIC_ReceiveByte(void);

# endif

J ook ko x o x w3k SCHE e, hTBEHT k% kx xxxx kxxk n/
b S A T SR SV

# include "iic. h"

/x R¥E : 1IC_Init
* BN - ARG 12 RIS RECHIECE S
* WABE K * I [ i Ex/

void I1C_Init(void)

{
GPIO_InitTypeDef GPIO_InitStructure;
RCC_APB2PeriphClockCnd(SCL_PORT RCC_CLOCK | SDA_PORT_RCC_CLOCK , ENABLE) ;
GPIO_InitStructure, GPIO_Pin = SCL PIN;
GPIO_InitStructure. GPI0_Speed = GPIO_Speed_SOMHz;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_Out_0D;
GPIO_Init(SCL_PORT, &GPIO_InitStructure);
GPIO_InitStructure.GPIO Pin= SDA_PIN;
GPIO_InitStructure. GPI0_Speed = GPIO_Speed 50MHz;
GPIO_InitStructure. GPIO Mode = GPIO_Mode Out OD;
GPIO_Init(SDA PORT, &GPIO_InitStructure);

/x REE : 1IC_BurstWrite
* RBUMIA . 120 BAESE RN
* WASY + buffer, # 61 R 18 i 155 A ORI 47 Mok s Length, 7575 A IR B9 1 3
* addr, WA 3 () 77 Mo 1t s bwAddress , M 38 4 (0 B 1 4 it
MR K
* 3R [ i s FALSE, B A KI5 TRUE, B A R3) » /
bool 1IC_Burstiirite(u8 x buffer. u length, ul6 addr, u8 huAddress)
|
u8 i =10;




Es’rmsz E¥EL

/x PEERBHEME </
if(11IC_Start())
{
return FALSE; / » (@B KM RN MPE BRI S «/
i
1IC_SendByte(((addr & 0x0700) >> 7) | hwAddress & OXFEFE); / » H#{Fishk »/
I HHRE </
i£(11IC_WaitAck())
{
/% RIS PG R A RBGR IR TR </
1IC_Stop()
return FALSE;
i
1IC_SendByte( (u8) (addr & 0X00FF)); / » 53 {F 7zl » /
1IC_WaitAck() ; x HHRK </
/% REBAR TN B Length x /
while(length -~ )
{
1IC_SendByte( » buffer) ;
IIC WaitAck();
buffer ++;
b
1IC_StopO) s/ * ALK KM */
[ FEBFERFBORT A MR R AR </
while(i--) { IIC_delay(); }
return TRUE; / * ‘5 AR SERL, BIFIE EIRINTH »/

~ -

« E¥H&  : 1IC BurstRead

* EEHR 2C 2R 3 4% 1 R

* WABH . buffer, f$F IR, 45 16 5 77 Fl ik ! 008 () 7 M b At 5 Lengtth, £ B2 M O A9 1 2K
* addr , B\ 88 1 61 47 i .4 s hwAddress , W 38 {4 ) B8 {4 b ik

* MR X

* R + FALSE, i ! % W0 s TRUE, 3 H @9 * /

bool TIC_BurstRead(u8 x buffer, u8 length, ul6 addr, u8 hwAddress)

/% PEEREEN x/
if(11IC_Start())
{
return FALSE; / &0 A& AF 7 £ R, BECE EIERIEE  «/
}
1IC_SendByte(((addr & 0x0700) >> 7) | hwAddress & OXFFFE); / » 58 {f sl JERHITEMRME  /
/x EIEEE »/
if(11IC_WaitAck())
{
/ox BLE R PSR A RBOR PSR R+ /
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11C_Stop() 5
return FALSE;

1IC_SendByte((uB)(addr & 0x00FF)); / * 5 B{F A7ttt » /

1IC_WaitAck(); /x BERE x/

1IC_Start(); /x BREEEBEG </

1IC_SendByte(((addr & 0x0700) > 7) | hwAddress | 0x0001); / » B3Rtk , Mk Bt 47 iedRiE  /

IIC WaitAck();/ » HfFR% */

/o FFU RO B ROV B Length ¢ /

while(length)

1IC_Ack()s

i

buffer ++ ;

length—— ;
+
1IC_Stop();/ » FRALER KM * /
return TRUE;

}
/% VAT RRSMRRIT I EBERE « /
static void I1C_delay(void)

static bool LIC_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)

Jxxrmxnmwnn ko wnxn x P dic, CEEH ke xnn kX r kxR

Rl g th— ARG B, LA T RER Xt EEPROM #8844 24C02 #47i%/5 .

O T FARBEIR BBk S “iic. h”, 4 ) 24C02 $§ {4 {4/ STM32 #) GPIOB. 6 3%
#e SCL £, fli/H) GPIOB. 7 313 # SDA 2, UM FRFF A6 6. 8. 1 th (D ~ QAL B 72 X ik
Eaupn

# define SPEED 1000

# define SCL_PIN GPIO_Pin 6
# define SDA_PIN GPIO_Pin 7
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=" e

# define SCL_PORT GPI0B
# define SDA PORT GPI0B

# 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 LM%, B4 £
PRB AL R K, B AR A S 0 ST A S S0 A B B R
@ BMSERIE, TR T 12C MMM B T T, 2 FRABBIEK 12C BEMA R
ki TR b, 8 TIC_Init s& % . 1IC_BurstRead & (A1 11C_BurstWrite # % H) 7] %f 24C02 =%
AT/ B T, WBIFIEH 6.8.2,
EFERB6.8.2
# include "stn32£10_Lib. h"
# include "iic.h"
u8 datawrite[5] =10, 1, 2, 3, 4};
u8 dataread(5] = {0, 0, 0, 0, 0};
int main(void)
¢
/% DAL I2C Y REED «/
IIC_Init ();

/v BRARRELE AL ) 0xa0 ) 24002, M3 Ox00 ZE R HUALIFBAT A 5 A F 4 MR » /
1IC_Burstirite(datawrite, 5, 0x00, 0xa0);

/o BRAEEEIRRAE Y 0xa0 ) 24C02, BT 0x00 FE BN AL IF B 1L 5 T4 B« /
1IC_BurstRead(dataread. 5, 0x00, 0xa0);
while(1);
)
FTEAR I MIEL 12C 32 RS LA IRAF 1) 85 FH 4 FOBE M 4 , 36 S50 60 08 3 A s i
Lo B VA L AR S R 0 BB B 4 3k S ¥ 462 S L CBRJF I 96 6. 8. 1 o
O~DYMGH 5, 445 8 #8 1IC_Init s, 11C_BurstRead s8N 1IC_BurstWrite 5 #0
BIAT S A 12C 2 0 /S
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L2EMESLEI . STM32 BY IAP B

AR T FIRFBITABE DR —DEEEHELH . STMS2 8 IAP F R, HH
A% & GPIO. SysTick i it 3% \USART 4 & Flash 41 3% R & 003 1E. IAP £ —M 74
ATz REF Y EAR R TAP SR T LS BF SRS . T RABE 4 STM32 JFR A
B EBR %5 BR TAP X R B TS .

LA (0 ) 26 R AR A SR 4 Y 000 LR /R 9 A0 T 4 1 -+ 3R B 808 + LB R 44+ i
F I I A B B STM32 4 35 AR S + K BAFAE J7 R "MP3 #3830, X seLi RS
Ble) BT 51 MEEE HATLF AP LR BFHE R A PR R R B A B H K, REx
I BAF 1 — R B R T E R T M8 8 L. A B YRR — A STM32 i 4
B HERLTR B R BUH B & STM32 i 1 88 69 1 80 R 45 . GPIO. 52 B 85 L b 7 R 46, US-
ART LA K 8 7T 4572 Flash % P9S80 45 89 52 F L 4R 0 — A5 A HESC R B0 [ 0 i B A SR 9
LR XA RBIEE STM32 1) IAP 7%,

IAP, £ #J&“In - Application Programming”, 51 St 8 0 “ 7 S JI R 7 R 4127, IAP B
— a8 3o 3 ) 2% £ 46 S0 17 4% 1 (4 USART . 12C,CAN ., USB, UK 5 1 5 2 28 5 951
) X IE7E B 17 B FF 0 P B AT IR R BT A0 R . IXSE @A BT ICP 5% ISP %%
A :ICP(In - Circuit Programming) $ /R /23 i 72 £k 7 J R4 X A HLSETT B FF 48 5 i B A L ISP
R MR8 L T HLNE 6 Bootloader BFSI R M BETH AR, KR ICP BARE £ ISP £
AR ATEAVRYECQ BRI, SR TR RBRERS. AN RRCSZEEHE
ShFEH SR H AT R Y A TR R L 4 S R TR S B S Lk R 0 T B
—H R ABFETIAT TAP HR 58 4 7 LA S8 % b 3 HI0b 496 00, 77 L35 408 P78 B 8 6
KWBBELH IR U ETULBERBRANERGE, X442 ICP 5 ISP A K 54 %)
0. FER GO % SRR TAP SR M AT R S AUR K T R AR B B
STM32 ik il 884 7 7T 442 60 P B IR 47, 5 B STM32 J A5 fE 30/ b IR K E B £ 309
SN T BE L, U AE STMB2 5281 TAP R 2582 nl 1789,

TAP SR B O — BB S A M DL IR EY TAP B ¥, XBRRF X B R 5505
B LATOLEF BT IR F 40 SR B SN SOB (5 4 UM B T L WL B 78 0 BB S U
AT LN A S G IRAE B R B T B B AT R 5 A M BT 38 TR S 0 B




?&STMM B¥ER

75 STM32 fir 145 b ST30 IAP BFF 200 % J6 2 Bl — F STMB32 i 36 9 77 4 424
R S0 2. STM32 f A IR 77 # ik 2 43 F 0x8000000, — M1 8L T , 2 F STAF i M stk 3
BEFFRAG A . HAh STM32 3 F Cortex - M3 1B (R BUE 61 B8  FC VA B3l ok o 5 1o Bk e 7 e
WAL . STM32 koG, B 55 DA o I8 1) 4 3 SR ot 57 £ o 8 180 ik $RAT 52 43 o 0 8 5 AL
. XA S0 0 I 7 A Tk A7 T 0x8000004 s bk % 8] . X4 o BT R N
STM32 f) A ER A LA 22 A ShHE PC A4 5 (21 o i i it 7 b, I 4R 305 o 0 R IR 144 X 17
(P B AT R TR S R . R R I M e R A0 — A B STM32 TR i B
T A 0T LA BORRF SO A R B B ik

1£ STM32 B 4% £ 303 IAP J7 R B8 T USART 3@ fi5 \Flash %485 A % % MR AESL
R STM32 I S ARl 7. M 7.1 B/R T STM32 H MM ETHE.,

0x8000000 | PIFFHFRRE R Hu kL AR AR
@  oxsooooos | FMMBKIH Reset_Handler

AR BRI 1 NMIException
FEAFEE R Bt | HardFaultException

e

0x8000004+n | S{-FETEIFFAT Reset Handler(void)
@ B tion(voi

xxx TR FA D xxxHandler(void) ®
: . @

oxmooomm[ mainf A 1 ] Int main(void) |

|

\ KAER

B7.1 STM3z BRMETHRE
B 7.1 I E
® STM32 B AL/, £ A dik 0x8000004 &b IR it & 4 o WF 1) 18 9 3t 1k , 3 Bk 4% B4 8




o ROHERXRF:STMI2 BY IAP SR 7,

VR 95 AR A 7.1 AR S ORTR .
® SRR FPATHBRALRRBEE C BIFM main MEL A 7.1 RS5O
JR T main B8 BOR R — ANSEFRER . & — A K AR i R .
® {f main RBPATHON B, RAET — A PR, SR STM32 #9584 515 24 PC
FREF IR B4R B b Ak, I 71 PR S QFTR .
© R o BT R 3 A AL ) o 8T AR 5 R L N 7. 1 AR S O FTR
® PIKTIR %5 BRIF AT S R BT MR 8] E main BRECH BT B 7.1 AR E @ FTR.
F7E STM32 AT AP BJF UL E 7.2 Bz, %HE 7.2 (g T -
® STM32 ZA{iJ5 , M He ik 0x8000004 £k IR Hi 52 fiz 1 b7 150 Bt ) ot 1k, F B 4% 04T 2 432 P 7
MR %5 B2 %, B FS Bk 5% 2 TAP BT main 8L I0E 7.2 RSO QT R, XA R
FE 7.1 A RLAR SR — B
AT IAP A #2J5 (STM32 WIS E M T H B AW, B 7.2 h UK ARG HR M
HE5 T 0x8000004 -+ N+ M) BEFE 55 AT I 5 A 17 B 3%, B 378 PP 0 2 iz b
i) BB i I B AT 7 R 0 520 b O B 95 R B B 4% 59 B M) main i
FORDSRWMAE 7.2 MRS QFTR. FHRFHN main BN 4B A K A& B A4,
TRIB L% VE AL STMB2 By PR AERE S I R R 9 2 B LT 2 b .
TEF B IF main B BRAT B L B rh, — A TSR KW, PC 48 400 & I % 2 s it
0x8000004 H I 1i #ft e 4 » i I AR 57 8 ¥ by v W i 32, A 7. 2 AR 2 O FTR .
B XA i STM32 (9 BE LI PR b .
AREE PR B B RGO PR S A0EE 7. 2 AR B @FTR . A Bk AT
1 v T R 55 AR o

© PTRR 45 0AT SEHE U AR 8] main BB N 7. 2 PR B @R .

M ERBIA LR ST LB AL M AP S B EAMBRERE 2 M ER .58
TN TAP B2 2S5 R AR B4 0 x 19 S0k TF 0 5 06 05 57 R I B0 o 067 1) 9 2 A0 9 B8
3, B M RBEN x.

VOB BT R AR 7 B 4977 25 R (Keil pvisiond 2 FF % 185) 76 T Option for Tar-
get FE B9 Target ZIIF 4 IROM A Start 513 BB RIF R 14 803 7, I 7. 3 s
JF AR HR Y B 8 A 0x8002000,

o o T 1] i R 5 6 7 o R AL AT A A R

void NVIC_SetVectorTable(u32 NVIC_VectTab, u32 Offset);

Fer B WONVIC_ VectTab Jy b 1 fit 242 56 4 B, T 830 Offset )y 3tk 06 B5 Bt , 401395 o} 6§
i {5 K B 2 08002000 4L , I R ¥4 I % R B 40 F -

NVIC_SetVectorTable(0x8000000, 0x2000) ;
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0x8000000 | P7FHIRE R H L it
i o) R
® 0s8000004 | glyiag) | R Hender
N 3 B A M 1 R NMIException
= GFFH AT Wi | HardFaulException

@

0x8000000+N [1APF¥-main e\ C1[ Int main(void)

!
— AP E |

l o) °

oxsooooossnom | FELTEOMERI  Rese Hander J

SprpEEIEAD Reset_Handler(void)
G079 A L [HardFaultExccption(void)]

[ootWiRFAD | xoHande(void) | @

i)

i)
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Options for Target ‘stm32Usart’ 2 x|

Device Target | Output | Listing | User | C/Co+| Asm | Linker | Debug | Liikies |

STMicroelectronics STM32F103RB

Code Generation
Xal (Mrz): (B8
Operating system: | None <] [ Use Cross-Module Optimization
T Use McroLiB I &gk
I Use Link-Time Code Generation
Read/Only Memory Areas Read/Wite Memory Areas
defat ofichp  Stat Sz Satp | defak ofichp St Sz Nont

I Rom: s  RAMI r
I RoM2 ~ o[
roews[ | ¢ romw [ | T

on<chp onchip
& IRoM:: [B@002000  [5:20000 @ & Ramr: [520000000  [Bx5000 r
I RoM2 T ¢ rowwz [ [T

Coc ] o | _oeom - |

B7.3 QWEEFBSHEREREL
(7 B A R 4 0 RO MR S 2 i i STMI32 2 oP T 7 0 o O 1 ik #0245
H AR A T AR 22 S T M T A v T 1) it R A DR A o O BB A B DRI TR O AR R IR
AT LA LHESE R AE TRt~ AP FRT AR IT .
® STM32 ZA1/E . FH — M MRS HEAT ML i T M T IAP 322,
® IAP Wb, il it b ALHLERF R STM32 9 USARTIL & 4 & 3% B B 5 37 (0 2 ¥ S04
STM32 $ i BB J 56 T A 0x8002000 Hhik FF 44 5 A i 21 6 %08
© STM32 5 B i i 85 4 0 Wi B8 R 5 58 2 Bl SE R 3 MU TAP A S5,
® LR )5 Bk 0x8002004 Mtk FF IR IEFTHI B A IFRF .

HRFFHEA0F

/x X% omainc

* fiF : Losinganong
x B fE) : 08/08/2008

* XMEHR . ERE x/

# include "stm32£10x_lib. h"

# define MAXBUFFER 512
#define IAPSTART  0x8002000
# define PAGESIZE 1024




TR sima v

# def ine TIMER ONESHOT 0
# 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 UsartWptr = 0;
static ul6 UsartRptr = 0;
static u8 Timeout = 0;
typedef void ( * pFunction) (void);
PFunction Junp_To_Application;
static void RCC_Configuration(void) ;
static void UsartInit (void);
static void KeyInit (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);

/xR : main

* ABINIA . main Y * MR

* WASH K * B
int main(void)

{

RCC_Configuration ();
KeyInit (5
1(1GetKey )

{

GPIO_SetBits(GPIOA, GPIO_Pin 4);
UsartInit ();

TIMER TinerInitialisation();
NvicInit ()

FlashAllErase ()

FlashProgram ();

W

*/
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Junp_To_Application = (pFunction) ( * (vu32 x ) (IABSTART +4));
__NSR_MSP( x (vu32 x ) IAPSTART);
Jump To_Application();

b

GPIO SetBits(GPIOA, GPIO Pin 4);

while(1);
i
/x B : RCC_Configuration
* ORBGHE - W REE SR L EEE
* WMABM X * EEME K x/

void RCC_Configuration(void)

{6/ % AFSHUF K RCC_Confiquration ol %A RS HE SRS, ILHH % A BSFH 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_FLORTING;
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
* RMAHA . B E USART, PR 4800 © WUMER K
* MABE X * IR [EHE ko«

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(USARTL, USART_IT_RXNE. ENABLE);

USART_Cnd(USARTL, ENABLE) ;

i

/« ®¥H . NvicInit
o BB . B e T ek AR NVIC * WihER R
* ALY E * 3l i kxS

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_IRQChannelPreemptionPriority=1;
NVIC_ NVIC_I iority = 0;

NVIC InitStructure. NVIC_IRQChannelCnd = ENABLE;
NVIC_Init(SNVIC InitStructure);

i

/x RBA : GetKey
* RBHE . ERBURRAT * WiMER K
» MABH K * AR s EREIREEETY »/

uB GetKey (void)
{ return (GPIO_ReadInputDataBit(GPIOA, GPIO Pin 0));}

/v EBA Bufferfrite
* BB ) 42 W X5\ BACHE 3% USART 43 i b 7 98 Y * WSRO
« MABM K 3Rl s K

void Bufferiirite (void)
{

if (UsartWptr
{ return; }

UsartBuffer[ Usartiptr] = USART_ReceiveData(USARTL) ;
UsartWptr ++ ;

Usartiptr = UsartWptr % MAXBUFFER;

(UsartRptr - 1))

b

/v REH : BufferRead
» RS WML L AT R * HHLER R
* WASK R * BB AR

u8 BufferRead (u8 x data)
{
uB s=0;
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if (UsartRptr == UsartWptr)

1;

x data = UsartBuf fer| UsartRptr |;
UsartRptr ++ ;

UsartRptr = UsartRptr % MAXBUFFER;

i

return s;
b
A -1 : FlashProgramedata

* B . AR Flash G A— kT HE * WHER X

* WAL . data AR x 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();
i
/o« RBE : FlashAllErase
* WRBUNIR . BXBRFTA A8 Flash 0T * MMER R
« WABM X % B Ef Y

void FlashAllErase (void)
¢

u8 n=0;

FLASH_Unlock();

FLASH_ClearFlag(FLASH_FLAG_EOP | FLASH_FLAG PGERR | FLASH_FLAG_WRERTERR) ;

for(n=8; n < 64; n++)

{ FLASH_ErasePage(0x8000000 + (n # PAGESIZE)); }

FLASH_Lock() ;

}
/% E@EH : FlashProgram
» MBHIA . Xf Flash #H 47 IAP 472 * WHSR X
* MABY X * BEf K »/
void FlashProgran (void)
{
u8 Blocknun = 0;
w8 n=0;
u8 data=0;
u8 datalow = 0;
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u8 datahigh=0;
u32 UserMemoryMask = 0;

Blocknum = (IAPSTART — 0x8000000) >> 12;
UserMemoryMask = ((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
* BGE BAMTA Flash BRI e * MHER X
* MAS¥K % * BEH fE %/

void FLASH_DisableWriteProtectionPages (void)
¢

FLASH_EraseOptionBytes();
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[ WBEH : TimerOutFlagSet

* MR MY & M, USART o 8T o MR * HER R

* WMABY X% * R B ox/
void TimerOutFlagSet (void » para)
¢

Timeout = 13

/% HMH - USMRI UsartprintSiring CWABH K

x BR¥CAE . USART “FAF 4 i R 3 * BIMER K »/

void USART UsartprintString (u8 * string)
{

while(( * string) 1="\0")
1

USART_SendData(USARTL, x string);

string ++ ;

i
?
/e BME : TIMER TimerInitialisation * MASE %

* BRI - BPEE N AR R R * MHEER K +/

void TIMER TimerInitialisation(void)
{

ug i=0;

TIM_Ti TIM N

TIM_Delnit(TIN2);

RCC_APB1Per iphClockCnd(RCC_APB1Periph TIN2, ENABLE);
TIM_TineBaseStructure. TIM_Period = 2
TIM_TineBaseStructure. TIN_Prescaler = 36000 ~ 1;
TIM_TineBaseStructure. TIM_ClockDivision=TIM CKD DIV1;
TIM_TineBaseStructure. TI¥_CounterMode = TIN_CounterMode Up;
TIM_TineBaseInit(TINZ2, &TIM_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 x )0;

}

[ RMA TIMER TimerStart
x RECR R 88
* HABH . Timerldent, K fFiiint 2% 5 ‘TimeOut , 5 it B 6]

* ‘Timeoutfuc, 5 i Y 5 2 i 5 AT RBA 0 parameter, 17 & B i B K
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e .

* £lag, H R 4 H S B BRH T AE F 20 UM R 1R SR
* WHHR K x/

void TIMER TimerStart(us TimerIdent, u32 TimeOut, void ( * Tineoutfuc)(void * parameter), voidx
paraneter, u8 flag)
{
if(TimerIdent > 9)
{ return; }
__disable_irgQ);
TimerList[TimerIdent]. Timeoutcnt = TimeOut;
TimerList[TinerIdent]. Timeout = TimeOut;
TimerList[ TimerIdent]. Timeoutfuc = Timeoutfuc;
TimerList[TinerIdent]. Paraneter = parameter;
TimerList[ TinerIdent . Tinerflag = flag;

__enable _irq();
b
/v B : TIMER_Execute * WASY X
* EMHR . KRR AT R * MBBR K «/

void TIMER_Execute(void)

0; 1< 105 i++)

) & (TimerList[i]. Timeoutcnt <C = 1000000))

if ((TimerList[i]. Tinmeoutcnt

TimerList[i]. Timeoutcnt
if (TimerList[ i]. Timeoutent

0)

if(TimerList[i]. Timerflag | = TIMER_PERIOD)

{ TimerList[i]. Tineoutcnt = 1000001; }

else

{ TimerList[i]. Tineoutcnt = TimerList[i]. Timeout;
TimerList[i]. Tineoutfuc(TimerList[i]. Parameter) ;

} } by

/KRR X KRR KKK KRR KK KRR XX XK KKK KKK XXX K KX XK KRR KKK K K

* XPFE : stm32f10x_it.c
* fEE + Losinganong

* ERHW  :14/09/2010

. i S R
e R P
A

# include "stm32f10x_it. h"

# define TIMER_ONESHOT 4

# define TIMER_PERIOD 1

extern void TinerOutFlagSet (voidx para);
extern void Bufferfirite (void);
extern void TIMER Execute(void)
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extern void TIMER_TimerStart(u8 TinerIdent, u32 TineOut, void ( x Timeoutfuc)(void x parameter),
void » parameter, u8 flag);
extern void TinerOutFlagSet (void x para);

/x REA : TIM2_IRQHandler
* RECHIE o R AR TIM2 o AR 95 R 3 x WASH R
* MASH . K * B [l fif o=/

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
* BRMEA . USARTI H TR 4 bR M * WASH
* WASE X * BME X%/

void USART1_IRQHandler (void)
{
if(USART_GetFlagStatus(USART1, USART_FLAG_ORE) != RESET)
{ USART ReceiveData(USART1); }
if (USART_GetITStatus(USARTI, USART IT RXNE) != RESET)
{
TIMER TimerStart(0, 200, TimerOutFlagSet, (void x )0, TIMER_ONESHOT) ;
BufferWrite ();
USART_ClearITPendingBit(USART1 , USART_IT_RXNE) ;

i

BIFRELAERER.

o THRULETTRYEM .

® FilfH IAP 5 A B FF BT . bin B S B R, hex #5280 304,

® Ji] STM32 % 2 72 FF 3O A4 S ik 48 — 8, B % STM32 ) Flash SRR B2 AL SRR 138
oM O .

® A STM32 AL HL2 813+ — 2 48 5 HL 4 0 11 4 4 JB00L 400 4% T LA K MR 75
IAP # R %.

® SRR IAP TR AKET RSN T # T GPIOA. 0 31 1 #85 xf
STM32 AT AL #AE, # i # F GPIOA. 4 518 b # LED BN RRHEAT IAP
B R USARTL B2 M5 A GRS AR 3014, B PR S 8 9 52 205, LED %%
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ErrorStatus HSEStartUpStatus;
RCC_DeInit();
RCC_HSECon€ ig(ROC_HSE_ON) 5

= RCC_Wai tUp()

A [l
/% FIW HSE RE A IR RMHA IFORF « /

if (HSEStartUpStatus == SUCCESS)

RCC_HCLKConf ig(RCC_SYSCLK Divl);
RCC_PCLK2Conf ig(RCC_HCLK_Divl)
RCC_PCLK1Conf ig(RCC_HCLK_Div2);
FLASH_SetLatency(FLASH_Latency 2);

SE XM AR A #E HSEStartUpStatus » /
S RGEHHRE «/

JFJH HSE » /

% HSE RIRIFRLE +/

L FE HCLK(RHB) B $h i Jy SYSCLK 1 4}45  /
H#f PCLK2 I 7% HCLK(AHB) 1 4348 x /
3% PCLKL I #h ¥R HCLK(AEB) 2 4}41 * /
B Flash R HBCH 2 » /

/%
/%
/*
/%

FLASH_PrefetchBufferCnd(FLASH_PrefetchBuffer Enable); / » {#if§ Flash HiIRB/F » /
/* H# PLL 8 SR HSE 1 4250, RFSRHN 9,01 PLL = 8 MHz X 9= 72 MHz » /
RCC_PLLConf ig(RCC_PLLSource HSE_Divl, RCC_PLIMul 9);

RCC_PLLCRd(ENABLE) ;

while(RCC GetFlagStatus(RCC_FLAG_PLLRDY) ==

RCC_SYSCLKConf ig(RCC SYSCLKSource_PLLCLK) ;
while(RCC GetSYSCLKSource() = 0x08);
i

(2) ERER A2

Jx HifE PLL X/

RESED); /% 21§ PLL4IthESE « /
/% ¥ SYSCLK it $h ¥4 PLL x /
/% % PLL Wy SYSCLK B #R i « /

USART_InitTypeDef USART InitStructure; / i ¥ USART 44§ {L %%k USART InitStructure » /
USART_ClockInitTypeDef USART ClockInitStructure; / 5 S USART i 4k 45 HJ#& USART_ClockInit-

/ WHEH A 9 600 bps

8 MK

1A RS, KRR

AR £ ]

24 1k USART ff ft

B A

ARG 2 AU B

* BRUR LR 09 1 B0 K o R A SCLK 6t ¢ /

ok ok oxox oxox

Structure x /

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); /% {#fif USART1 « /

3) BRAEP A3

USART_SendData(USARTL, (ug) ch);
while(USART_GetFlagStatus(USART1,USART_FLAG_TC) == RESET) ;
return ch;
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Typedef & Y.

A% A Typedef & XWNF

typedef signed long s32;
typedef signed short s16;

typedef signed char s8;

typedef signed long const sc32;
typedef signed short const sc16;
typedef signed char const sc8;
typedef volatile signed long vs32;
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;

typedef unsigned char u8;

typedef unsigned long const uc32;
typedef unsigned short const ucl6;
typedef unsigned char const uc8;
typedef volatile unsigned long wu32;
typedef volatile unsigned short vul,
typedef volatile unsigned char vu8;

ARG 32 (il +/
FHHS 16 i «/
HTFS 8 il «/
ARES g 32 </
AT R 16 (I </
ARS Ak L~/
volatile fE i 47 755 32 1%y «/
volatile # MM ) 5 16 i « /
volatile B4 #F 5 8 fud »/
volatile fBiffitty 4 75 5 FLi% 32 (UM +/
volatile Mt 4 7 5 itk 16 (3 » /
volatile Mt 45 7 5 FLitk 8 firdr =/
TR 32 (¥« /
TR 16 %« /
ERES B */
A i 32 (i /
T Hifk 16 ¥« /

TS RES il «/
volatile 4t TAF & 32 ¥ « /
volatile 4t EHF S 16 %  /
volatile # Mt THF S 8 i » /

typedef volatile unsigned long const vuc32; /* volatile 4 i) JEAF S FLifk 32 f $ » /
typedef volatile unsigned short const vucl6; /% volatile fEMif) T AF S Hik 16 fik » /
typedef volatile unsigned char const vuc8; /x volatile #Hfi iy TAF 5 K ik 8 fif » /
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