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=) startup
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|h] stm32A10wh
] spstem_stm32f10x.c
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=\ kel MDE ¥3 toturiol

3 cmsIs
) Skartp
= IZ) StdPeriph_Driver
I inc
|0 sre
1) User

51 core_cm3.c

ﬂ core_cm3.h

] strzf1ox.h

51 syskem_stm3z2f10x,.c
ﬂ system_stm32f10:x.h

CMSIS X 3

EI main.c

ﬂ stm3zF10%_conf.h
] stm3zf10x_jt.c

] stm3EF105_it.h

ﬂ startup_skm32f10x_cl.s

ﬂ startup_skm32F10x_hd.s

ﬂ startup_skm32f10x_hd_vl.s
ﬂ startup_skm3zf10x_|d.s

ﬂ startup_skm32F 10x_|d_wl.s
ﬂ startup_skm32f 10x_md.s
ﬂ startup_skm32F10x_md_vl.s

ﬂ startup_skm32F 10:x_xl.5

StartUp {3

2] stm32f 10x_exti.c
EI stm3z2F10x_flash.c
ﬂ strn32F10x_fsme.c
51 str32F10x_gpio.c
] stm3zF105_jze.c
51 strm32F10x_wdg.c
EI str32F10x_pwr.c

1] skr3zF 10 _extih
ﬂ sktm32F 10 _flash.h
ﬂ stm32f10x_fsmc.h
ﬂ skm32F 10 _gpio.h
] stm3zF10_izch
1] stm3zf10x_iwdg.h
ﬂ skm32F 10 _pwr.b

a

StdPeriph_Driver>C {43

User {3k

2 RSO ) 2 R FIAH OGS
T MR BB LS A AT AR o AE R EAENHT, ORF A A AR A

core_cm3.c/core_cm3.h
PO WAL VT ) 2 USRI SR SO, SR P AR 2 AT S 5 1. R T .

stm32f10x.h
AT FEAN T ) 2 PSSO, 2SO R T Sk St 2 — o e ST CPU &M A = 11 CPU,  H i
[ AEAE . R T IR S SCRIR g T FANK A5 AT S A SR g A 4, 5]

typedef struct

{
__I0 uint32_t CRL;
__I0 uint32_t CRH;
__I0 uint32_t IDR;
__I0 uint32_t ODR;
__I0 uint32_t BSRR;
__I0 uint32_t BRR;
__I0 uint32_t LCKR;

} GPIO_TypeDef;

WETMAZ A4 E SN, WMAENAXHS (FESHER main FXH) RAFERE
stm32f10x.h BT, 1A ARy 2R R 5 24407 stm32F10x_conf. h XAkt

system_stm32f10x.c/h

2RI AT ARR A A BV T 23 1) Sk SCEF IR SO o AR S0 ml LUE RGN B, 8 AR #h
AN N B R AR, P R B I RS SystemInit() 1, EXANEHASTEAN . RZIXW
AN SO BT A TR R, AT T e ORI T A stm32 IwIaG 6 LA

stm32f10x_conf.h
AN SO V2 A PE R N B2 —AEEY, it AL T TR S ARt B IR L A B TR o1 o 2248 1) GPTO
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Dhag, (HAMEN SPT Dhfg, it nl LUXAE A1

#include "stm32f10x_gpio.h"
/* #include "stm32flOx_spi.h" */

main.c

EAEMANZU T, ACHS.

stm32fl1ex_it.c/h

XA E T stm32 TR, AEUESCPR AR S TR F A S T A B R I 1 R S R, T
5T ARM WAZ LA i by, A b T e Bl 22 ) B OS5 - stm32F1ex_it.c Mk)a4 1 IXFE
— MR

/******************************************************************************/

VA STM32F10x Peripherals Interrupt Handlers &/

/* Add here the Interrupt Handler for the used peripheral(s) (PPP), for the */
/* available peripheral interrupt handler's name please refer to the startup /)
/* file (startup_stm32f10x_xx.s). =Y

/******************************************************************************/
/**

* @brief This function handles PPP interrupt request.

* @param None

* @retval None

*/
/*void PPP_IRQHandler(void)

{
y*/

P NSA B = SR a7 o N B D < s I T 1 =< < I S I D RN = B A = ) R R L S e T 7 I ] DY
startup_stm32f10x_md.s "] USARTL TR 2144 FR——USART1_IRQHandler. At 1) Wy ok 2L
HATLACLERHE, — kA, EREXRERTA - HIA T,

StdPeriph_Driver 3 ff3%

SRR SAT I, —NE sre ST, S5 dne SO, A4 S, — AN BLIHDIO &
T AN BLI B2 Sk S e XA SR T A 1 STM32 1AM IRS R %, LS v2 JRA RS
KK . Bk, AN IRENH 24 T windows (KSR E) 5 APT, X HBUK ) ok BE 3] b B4 FE A ]
DLBH XA B E R, . GPIO_SetBits nJLUEATHEAN I0 I, #H/x GPIO_ResetBits MInJ L& A7
HAS 10 Ho TA NI ZAATHI ZE ] LUK i B 803, () ISP A 22 1 0t m] DA v R P 1 )
Bk, Lk ETBA b ) AR e G n DA R B AR 0 1
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BB, B LR, JRELAAHIENTR GROUP

MIX— D IR AR AT Keil MDK #TACTE T . HE#H Y —A Keil THE, X—/MPHHEALT,
Project SZFIIH it New uVision Project, #RJG{RAFETRCHE, 42 H e AT LA & 3.
SRIGIEPEIRE K CPU TS, Wil 3 o, flhni%£% STM32F103RB.

CPIf |

Vendor  STMicroelectronics
Device: STM3ZF103RB
Tooket:  ARM

Databaze D escription:
----- £1 STM32F102RB ~ ARM 32-bit Cortes-M 3 Miciocontroller, 72kMHz, 128kE Flash, 20kB SRAM,
£1 STM32F103C4 SMH s 32kHz, Rieak Time Clock,

..... S ing Modes, JTAG a dSWD
£1 STH32M03Cs with |y p tE Spture, Outpul Compare and PYM,

£3 STM3ZF103Ce Ebit ch Aevanoss Timer, 515 Watchln g Timers, SyT ick Timer,
----- £1 STM3ZFI0aCE 251 2120 3 USART, USE 2.0 Ful Spesd Inferfase, CAN 208 Ative
£1 STM32F103R4 2 12-bit 16-ch &/0 Conwerter, Fast1/0 Ports
£] STM32F103R6
----- STM32F103R8

[Caovariore | ghm— &%%H{]GPUE}_%

£] STM32F103AD
----- £3 STM32F103RE

_____ % ;mg;? gg;; - P - \_? Copy STM32 Startup Code to Project Folder and Add File to Project ?
0K Concel | Help
K3 ke cPu s K 4 B IR s

B NSRS A 1, FEIRXEIERFK R TR o BUYIRRA A S AU IFRRAS 1R A 2 AR
B KA SR AUX A AN, 28 i Bl a s w245 main s %2 ArisAT 1A .

PAERGJLAS D IRAIAE Kedl A5 RAEH] 51 ARAL, B LA AN L 2 i

HE CPU RS 5 T B i v — N A FTEMT Y Group, EX BLIRSRIAAE A “4HE7, FRILTTREMY
R SR SO e — i, IR TR SO H s P AR R 44 7, IR T4 B e AN L B R R . 71
Target 1 &I FAvh, B3 HISEH 1L+ manage components, UK 5 s,

Project Conponents | Falders/Extensions | Books |
AR

[ [ %< [ | # ] [Fies: X4+

EPrmect Targets: f xif \7" | EGIUUDS.

LED Toggle User
= CMSIS
Right Click > & X & options for Target ‘Target 1., Al+F7 StdPeriph_Driver
- Targd P Startlp
ATE ot o=y EHEHTarget
Oipen List File Et] g ﬁ
Dpen Map File
[#] pebuild all targst files
[#] Build target F7
Translate File
54 Stop build
Add Group. ..

Add Eiles to Group. ..

Remove Ttem m - |
ﬁ ™M G y k Set as Current Target fﬁm m E H(] i# | &dd Files ! I
lanage Camponents. ..

v | Show Include File Dependencies

0K | (el i Help |

Kl 5 FFERE N Group Kl 6 Frid Group

ZENTAHMN K Group. #l1 User, CMSIS, StdPeriph Driver Fl StartUP, XYt Group K& FRFI L
FESCHFIE I AR ARFE 2, 1l 6 Fon. AN Group s I IH] 44 S F IS SR slc Sk e, I THET
AR, FRIE SRS SCEER A INEE Group H (B StdPeriph Driver), 7EiXBEiFELIESCHRKIZE
#. StdPeriph_Driver 1 FSINTEELMUESCHE, BlAngr—A> LED ARG T2, IAXA TRERR T 247
DERIIat 2 Ak, KA EAE GPIO HRAE R, IR T 2l ] GPTO At 4 N EAEBE GPIO MU 4, RCC
A DART . BT TS misc.c, stm32f10x_gpio.c Ml stm32f10x_rcc.c. it I,
BARTEATEE Group WAL T 28330, (H2 Kedl 74w i34 32 1 I E0AN 0 Sk SO AEA T 2 s, B bhi—
BB BRI BRR. IR SRz )G, TR EWE 7 s,
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Project v 0 X

=24 LED Toggle

EE] ser
..... E main.c
----- L] st32f10:_conf.h
----- ] stm3zf10:_it.c
----- 1] stM32F10:_it.h
=25 CMSIS
+] core_cm3.c
] core_cm3.h
| strm3zf10:.h
X system_stm32F10x.c
| system_stm32F10:x.h
=155 stdPeriph_Driver

----- 5] str32f10:_gpio.c
%] misc.c
=55 Startlp

. @ skartup_skm32f10x_md. s
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=3 BTN option B

B TR 12 H 4R € AR SO R I A2, 355 LIl st2 A TRE H R 1 LED Toggle M2y i
Bl option MET R, MR Al User B ALY Group Mi A2 B Option BEI~, W)= WA S LA

Hix o

Dptions for Target 'LED Toggle'

Dptions for Target 'LED Toggle'

Devl:EITarge(LisUngIUser | C/eH | Asn | Linker | Debug | Utilities | Device | Target | Outpuf] Listing fUser | G/CH |Asn | Linker | Debug | Utilities |
i :
I—I.. T =
Select Folder for Objects... | Mame of Executable: |LED Togale I Select Folder for Listings... r Page Width: |79 j Page Length: |66 j
* Creste Executable: ALED Toggle [v Assembler Listing: .\"lst
x S I™ Create Batch Fil IV Lioss Rl Il 1ot > -
Fo DMrE foaoton é’%OUtpUtlﬁ%fg j] teats Batch Fils Cross Reference s LIStIngf‘E%ZZ 7’7
I™ Create HEX File . o IS
ObJECtH{] sk I~ T Compier Lising. "1t ListingRy 3L 52
|¥ Browse Information
I™ CPreprocessor Listing: A
" Creste Library: MLED Toagle LIB
IV Linker Listing: .\LED Toggle.map
IV Memom Map ¥ Spmboals W Sizelnfo
¥ Callgraph [¥ Cross Reference ¥ Tatals Info
¥ Unused Sections Info
W Veneers Info
0K I el | Defaulis | Help 0K I el | Defaulis | Help |

Kl 8 output LI Kl 9 Listing &I

45 output EFE—N 440k Object SRR, SRS Rl v LR HARATAT A4 K. 45 Listing iE#F 144
i Listing SO, MARIXAS SO ICAR AT DU AR 4 FR

TE C/C++IETRY, FFERAANAEF EEM %, — % & USE_STDPERIPH_DRIVER, & X T XA %
RSN K B EA S gRdkk, B N % & STM32F10X_MD, XM ETRE T CPU A&, Hihasaa
[F) STM32. [T WEMNEZAIN, T e A TG RIEL SR, £ LR FIRT Startup
WO AT A RS SO, T A IR SR R AT Sk S, B AR BB AN R OE

X B T B IEIOAAT B E 2 A, HALMI SR e ar T, SR W R g e B TR, Y
ZA R R AT, o AR S IE BT A DA TS O, AR R R PEOR O T AR R, BT
AR I 0300 7] 1 o

Options for Target 'LED Toggle”

Dewvice I Target I Output I Listingl User =

| Linker | Debug | Utilities|

— Preproceszor Spmbols

LR IFS

Qefine;llruSE_STDPEFIIF'H_DF!IVEFLSTM32F1 0%_MD

Undefire;

— Language / Code Generation

Dptimization: I Level0[-00) = i

[ Dptimize for Time

™ Shict ANSIC
[ Enum Container abways int
[ Plain Char is Signed

W arnings:
cunzpecified: L!

™ Split Load and Store Multiple
[~ One ELF Section per Function

5 I~ ThumbMode
[ Read-Only Position Independent

[~ ReadWiite Position Independent

Include
Faths
Mizc
Controls

Cormpiler
contral
zhiing

r X B

|.\EMSIS :MStdPenph Diriversing;, AU ser

18 KE < A e AT

O]

- ~device DARMSTH -q -00 --apcs=intenwark. -asm --interleave -| A\CMSIS L AStdPeriph_Driversing -
|5 zer - "D:\Pragram Files\K el ARMMNCAS TASTM32F 104" -DUSE_STDPERIPH_DRIVER -

b

0K | |

Cancel I | Defanlts I

K 10 C/C++ikTiF
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EUH FH ILINK 5 EER

FEUE ILINK A IR 0T, FOEVWIRAE main. c 15 T mft4, WHAREXHE, &4 AR
F1 I R ) T A IR A R GE I Bl SE I U IRAE main e S AT A, SR AT — AN B SE I bR 25
SEIRIAHEK @ LED. 2Dy BTG T0 LI Ah, 25— Di0i% 10 MG E i 2, =22
HOEREANTCIRIEIS, AWrEAL A EZ A% 10 1.
AR A~

int main(void)
{

/*1< At this stage the microcontroller clock setting is already configured,
this is done through SystemInit() function which is called from startup
file (startup_stm32f1Ox _xx.s) before to branch to application main.
To reconfigure the default setting of SystemInit() function, refer to
system stm32flOx.c file

*/
/* Itk GPIOD I 4f */
RCC_APB2PeriphClockCmd (RCC_APB2Periph_GPIOD , ENABLE);
/* WIUHAL GPIOD ) Pin_2 ek */
GPIO InitStructure.GPIO _Pin = GPIO Pin_2;
GPIO InitStructure.GPIO Mode = GPIO Mode Out_ PP;
GPIO InitStructure.GPIO Speed = GPIO_ Speed 50MHz;
GPIO Init(GPIOD, &GPIO InitStructure);
while (1)
{
/* XM LED1 */
GPIO_SetBits(GPIOD,GPIO Pin_2);
/* JEI */
Delay(OxAFFFF);
/* K55 LEDL */
GPIO_ResetBits(GPIOD,GPIO_Pin_2);
/* JEI */
Delay(OXAFFFF);

XBARIS LS AR R T R, & MR Bl 1 P R 9 R o LA O SR o FRARTE KK 2 b i)
BT RE, B SOERA T AR . “AEISAT main BRELZ AT, RGN CL 5 It TR, £
main BECZ BT, W ESMLIELT T SystemInit sk, TIIX A REL T system _stm32f10x.c”s
AR SO B4R R TRATTIRI B system _stm32f10x.c H& SystemInit W[ #)ah1k RS .

7 system_stm32f10x. c [Tk T RE RN B, R HIIX BARRD 0] LUG H RS IR E
SOl 72MHZ, X R4 K2 K STM32 1847 I A .

#if defined (STM32F10X_LD VL) || (defined STM32F10X_MD_VL) || (defined STM32F10X_HD_VL)
/* #define SYSCLK FREQ_HSE HSE_VALUE */

#define SYSCLK_FREQ_24MHz 24000000

ttelse

/* #define SYSCLK FREQ_HSE HSE_VALUE */

/* #define SYSCLK_FREQ 24MHz 24000000 */

-8-
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/* #define SYSCLK_FREQ 36MHz 36000000 */
/* #define SYSCLK FREQ 48MHz 48000000 */
/* #define SYSCLK_FREQ 56MHz 56000000 */
#tdefine SYSCLK_FREQ_72MHz 72000000
#endif

B R IXA 28 R PR EHE RGN B0 0 72MHz, AREBE mCK, XHERA——FH. 76
SystemInit pR%iH, HH T SetSysClock R, 1AV E Py 72MHZ W] SetSysCloc i
SetSysClockTo72 BR%L, ZERECRI V2 RECAS [l 44 2 v (1) #9640 Hh () RCC_Configuration fRAHAL, F25E
FATAMER I Bl 9 54 43 Bieh R B, APBL IEPFN APB2 X RGN Eh Sk AT . AR W T

/* HCLK = SYSCLK */

RCC->CFGR |= (uint32_t)RCC_CFGR_HPRE_DIV1;
/* PCLK2 = HCLK */

RCC->CFGR |= (uint32_t)RCC_CFGR_PPRE2_DIV1;
/* PCLK1 = HCLK */

RCC->CFGR |= (uint32_t)RCC_CFGR_PPRE1_DIV2;

FEIX B IRARTE KR — A, AN TR ST TP RN R —ANER, ISR IR E 24 HOLK
I 2 At S H it 4y APBL I b, (B IEREAIH T 1S R T APBL I BT AHB RN AR A ] . X B
WRKIRIE, ZNREHRNSRERREZ /D!

M BT Hr T LG H, SystemInit HATEM WA, HERIES BEIEAT, XS TDT —
/N RCC_Configuration BRELMIA K ZEN A . W KEF B L K Z AR MAZ T, (HETE KK
AL B0 A0 e LA — I [ A AN I B, RIEFE — R T AR T .

RCC_APB2PeriphClockCmd (RCC_APB2Periph_GPIOD , ENABLE);

iEFRAIHIP 3] Option TNk . £FIETN-K ik $E Debug MEHY K, %+ Cortex M3 J-LINK. —f%7F Run
to main() BTH, A ABRAFFRE L, — RAEE BT W — XK v3.4 JE, 50 LA uE
— 1 SystemInit BREEAEHBNIBIT T .

Tlevice I Targetl Dutputl Listingl User I C/CH I hem I Linker Debug |Utilities I
" Use Simulator Settings | |6‘ Use: | Cortewh3 J-LINK. v| Gettings ||
[~ Limit Speed to Real-Time
[v Load Application at Startup [v Fiun to mair] |v Load &pplication at Startup I
Initislization File: Initializatior File:
| o] _Ede || ] o] Ede |
Festore Debug Session Seftings——————————————————— Festore Debug Session Seftings———————————————————
[v Breakpoints v Tookhox [v Breakpoints v Toolhox
Iv wiatchpairts & Pa Iv wiatchpairts
v Memary Display v Memary Display
CPU DLL: Parameter: Criver DLL: Parameter:
[S4RMCMIDLL | [SARMCMIDLL |
Dialog DLL: Parameter: Dialog DLL: Farameter:
[DARMSTM.DLL | pSTM32F103RE TARMSTM.DLL |-pSTM32F103RE
| 0K | [ cancar ][ pefames | | Help |

11 Debug &I
e il utilities EI0F, E$% Cortex-M3 J-LINK, #RJG7E il Setting 4.
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Tlevice I Targetl Dutputl Listingl User I C/CH I hem I Linkerl Dlebug

Options For Target "LED Toggle'

— Configure Flash Menu Command

% Use Target Driver for Flash Programming
||i:orte:-c-M3 J-LIME, v| Settings | Iv pdate Target before Debugging
It File: | | e |

" Use Extemnal Toal for Flash Programming

Eommand:l _I

Arguments: I

I~ Fun Independent

0K I Cancel | Defaults | Help |

12 Utilities kT
7 sl Setting #AH L IRK Fifith, %+ Flash Download LI, fiili Add %40, 7EAZ I CPU
S rhk b A8 STM32, Bl STM32F10X Med-density Flash.

jLink/jTrace Cortex-M Target Driver Setup

Flash Download I

Debug I Trace

 Download Function Rk for Algarithm
LOAD " Erase Ful Chip ¥ Program
a_  Erase Sectors | Weriy Start: IDXZDUDUDDU Size: | 00200
" DonotErase | Resetand Run

- Programming Algarthm

Diescription | Device Type | Device Size | Address Range
STh32F10x Med-density Flash  On-chip Flash 128k 02000000H - 0801FFFFH

Start: |EleIEDEIEIEIEIEI Size: | 0x00020000

Add Y Remove |

0% | Cancel | Help |
13 %#F CPU A&

B i Debug ETIR, 4 HARBR JLINK BEEIEMITEHRE 12 M5, ExHERmE, HfH
JLINK FHFRBOERZ IR, I H H bt EHny, A IS AN —RESE sSW FE, sw
A T E 2 4> 10 M, ik vbD AT GND HF5 % 4 /> 10 M. IXAEAT L5410 IR PCB M8 IH) . 5%
T SW 17 BLHE LURD ITAG 7 BLEE W 1EAN WOk, R BB SRS T

-10-
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jLink/jTrace Cortex-M Target Driver Setup

Debug fTrace I Flash Downloadl

—JUINK LISE - JTAG/SW Adapter— - 5%/ Device
SeralMo:  [B0S306183  ~| |DCODE | Device Mame I Maove
Device: JLink AFM SWDIO | & 0x1BADT477  ARM CoreSight Sw-DP

Hiad - waoo o di I W4.09p Diowin

P Oct 28 2009 17:33:00

Part: Max Clack: % futomatic Detection 1D CODE: I
S hd |2MH2 vl " Manual Configuration Device Mame: I
futa Ok | bl | Dot | Updae | IRlen |

HE

 Debug
Connect & Feset Option: Cache Options Download Options
Connect: I Marmal j Reset: IAutodetect ;I v Cache Code I ¥erify Code Download

¥ Cache Memany I Dowrnlnad to Flash

¥ BReset after Connect

Interface TCR/P - Misc
~ USBE  TCRAP Metwark Setting:
IP-ddress Pot (Ao p) | Autodelect| ik Info |
Scan | .
I e D -0, 1 ) I v Fing | J-Link Emdl
State: ready

0K I Caneel | Help |

Kl 14 1 B R
mimKLFﬁTumukWMﬁﬁdw%TgﬂUﬁtﬁﬁﬁmiﬁﬁ/tﬁ,MAEHWM%ﬁ
oL, BUFFEF R L R ERIEAT . WSS A $& BUER IS AT I 2 77 B O 1 4R . TFaR i 300, F2%
5 EAEW Sk, W&l 13 R

| main.c T syshem_stm32f 10:.c I - X
051 GPIO Init3tructure.GPIO Pin = GPIO Pin Z; ZI
052 GPIO Init3tructure.GPI0 Mode = GPIO NMode Out_FF;

053 GPIO Init3tructure.GPI0 Speed = GPIO 3peed SOMH=z:
054 GPIO Init(GPIOD, &GPIO Initdtructure);
055
056 while (1)
057 {
058 /v FALEDL =/
= [11%] GPIO SetBits [GPIOD,GPIO Pin 2):
080 s BERT ws
061 Delay (OxAFFFF) ;
062 /% AFLEDL +/
Woss GPIO_RESEt,Blt,S {GPIOD,GFIO_Fin_2);
084 /x FERT =y
065 Delay (0xAFFFF) ;2
066 +
067 | } —
088 -
069/ *+
070 * @hrief Inserts a delay time.
071 T @param nCount: specifies the delay time length.
072 * Bretval MNone
073 =
074 wvoid Delay(_ IC uint32Z_t nCount)
0750 ¢ hd
|« | _’l_l
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