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BRI 232R FFRBUE N T WI2EE AT 3N THOTT R, 75 18 SRR A1 S AR
R PRI B, T DA e 0 2K B

TEN28 b G 5N, AN A Pl f BV A, 1T A 0 A0 27, A B AN S B A 1 T
filt NXP (1) ARM 305 7 IR AZ 00 L R 25 b B BB s,

ARG N5 455 1 R G0 RN R ST 272 B S0, RN
TP R A2 ST e P AR e () AR, o T B0, A 25N W7 S e R AT B SRR K o = AT T 1

T ABEIRANRSR?

—ROR UL, IR RGEE “PAT L DI Re TR A BB o LR I ) B4 B0 R4 A AR
GEASREAS FH 8 F BT S0L, 1T HLAZAT B2 WA 1R 3R A, FH RV 2 7 3 A2 1 2F (firmware), 283
JUARAE B AN W] B R [ .

A EARME SN, B 100 8 SN A% B 8, H 6 SRR A U i AT n] e A7 AR
— ARG — AN R A E R AR RS RS T H P AR T E AL R
R L 20X AN s AR TR ZERE LR 1 00, K28 1T N X U RE S a2 — A K
WiZ “Intel-Inside” AR2EMIFE T KA TN AAT BT = THE T Intel-x86/Pentium [ &
A PC B R AT i Intel BLIF “inside” fHIE ARG HE TCAATE.

MR 25 AR BUAEA A R BE 5 4571 T 3 LA RN U R G-, 3R B0 2 e R Ak
A A, M HABATE 537, Wk, J5 55 54, FAI, SAG L B A 2R R 4 ) iR AN TN R G A8 HL I A,
PAERT I T 5 AR A KRG DAL N R 25345, s R4, DA, WAT R AU T
TR EZENMEIER “HEAN” XA TR S EH PC o EAHLAHX 3.

ARM

Fraft4se ARM WE? fib 2o — K7 ARMA T, 2AMEILIE Advanced RISC
Machine. F&KZ Ui )JLA), ARM BN R R4, 12 4ERTE 6] T chipless (4B, BliZ A w
BEAA S, ARG, B sz 1P W%, R A FMEE, e
A2 F7E ARM BRI SERS FA I B SRSt JEHE S ™ i $5 5 B OEM 28 7 SR HIIX B0
FORMEEET ARM HRIIR 4. ARM 7% 52 IP Core, WA AT 4 E R XL A4
BCEAESER . HATAERAT 103 KEALIT AWK ARM $0K, 20 K&K IS4 #id
19 & ARM I, GRS INACES,  Philips, Intel Z5. 20 K F Sk FpifE—BAT S ARM
FRLIIIE Intel (1225535 AMD, 1fif AMD WE T Alchemy 2 752 fifir, KHIZ MIPS 25
Fy o CHDHCE T % A MIPS AbBERE,  JERHEK th 2 A 8 X AN 1) H AT ) 7
Y145 ARM7, ARM9, ARMOE-S, StrongARM F1 ARM10 41, fIf Ll ARM AbBEE84T V1% OEM
| KA.

ARM(Advanced RISC Machines), Bt LA K& — N A, AT POA &% —28
AbERER IR, 0] LA A A2 — P AR 1) 445
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RSN L 785 T 32 47 RISC fAbBEES 75% LA LT 4, ARM HiR IEAEZ DB N 23
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BRI, ARG AFENGE A, SRR A EA F B = 5 R ps fr,
TR TR P2 7 ARM 22 1) W SE IV T [ ARM Ak BE 28 A% R 25 15 A (7] 0 I Ak
OGS Y A L, ANTITE R H G ARM TR B 28 05 it AT 3.

FAT, At LRI AR 2 F #R AL ARM A Rl FRAL, PIEEAETS ARM H0R
PAFEZ R =07 TR G AR, XD RGNS, 6™ 5 A 5 gk AT
Y el sz, WRA ST,
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FERAISEA WS 50, L C g v3 KIER] ve. i T ARM AR HBOLLSK, —HL
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RO AR, B AR B A DR, AR AR B U AL, DRI SRAS A 2 1 S 44
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M I ARM 2w 0% H T8 H S i st

H AT AE% 74T 1 ARM 5844 ARM7TDMI, StrongARM, ARM720T, ARMOTDMI, ARM922T,
ARM940T, ARM946T, ARM966T, ARM10TDM1 %% F V5 LLJ&,ARM 72 ] $244L PiccoloDSP [ A% 45
R B AT B ARM+DSP [ SOC(System On Chip) 454 FF18: Fr . lE AT, ARM it R i 3045 1
VF 2 S #4F 2 St (Real Time Operating System) {3V i ) 52 85, L #4114 1145 :Windows  CE,
Linux, pSOS, VxWorks, Nucleus, EPOC, uCOS, BeOS .

B ] P i N 3O A3k 1 A e ARML 85 F AR 2 3R A )2 (I AR FN S FHLARM S8 A7
2k UM BSR4 10,70 2 505 A2 T K VTR T B D e B4 5
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F=5 UFHAY Keil for ARM FEIRIR

IR 2 W TREDH AR A2 M 51 o HLEL R 1, IR #42%& Keil 1 €51 JF RIS, 24 2 Keil for
ARM [P RINEEI, FREKRI—VIEIBA MK, BAVLFEAHICODIgiE S, o LLE Rk
AN CIEF AL, FATITE ) TR E BN B AT k& .

K/ Vibrating - Bision3

File Edit View Project Debug Flash Peripherals Teols SVCS ¥indow Help

BEEg B A N -] b g a B[R &
& [ # 34 4% |vibrating | &=
Project Workspace x
= B3 Vibrating B G:\XrEmbedded\WANG \Vibrating\Software\RTX_EVARTX_Config. ¢
=& \[}hrati“g o s «i> Set the stack size for tasks which 1s assigned by the system.
Startu. §  // <i> Defanlt: 200
+ 2] RTE Confle. ¢ 022 #ifndef 0S_STKSIZE
+ [#] Vibrating. ¢ 043 #define O3_STESIZE 200
o &3 Driver 044 #endif
+ ADCO. ¢ 045
- [£] DS2431. ¢ 06 /7 <g>Check for the stack overflow |
= LCD. ¢ a7 s
[ lpcZlzx. h 048 /S <i> Include the stack checking code for a stack overfiow.
lcd. h w3 // <i> Note that additional code reduces the Kernel performance.
B
[] f6¥18.h 050 #ifndef OS_STEKCHECK
&) eruava. h 051 #define OS_STECHECE 1
= Y. ¢ 052 #endif
[) lpe2izx. h 0o
[ 084 /7 <orNumber of user timers <0-250>

v [ Tiner0. U5 /7  <i> Define max. number of user timers that will run at the same time.
WORK 3 0s6 // <i> Default: 0 (User timers disabled)
=i -C 057 #ifndef OS_TIMERCNT

1 Ipc2ize. b 05 #define O3_TIMERCNT 0
D work. b 059 #endif
060
81 s < h
082 // <h>System Timer Configuration
03

<
Text Editor /ﬂ ‘Configuration Wizard f

b
212Flint main(void) |

" B Fites | Srers | Weoks | % e | B Tom BiVibra... BRTLC...

*|Load "G:““XrEmbedded““WANG~“Wibrating~~Software~~RTX_RV~~Output~“~Vibrating.AXF" ﬂ
Erase Done.
Programming Done. [
% |Verify OK.
g Application running ...
= |Load "G:“ErEmbedded WWANGNVibrating““Software RTX_RV~“Output™~WVibrating.AXF" -
5‘ [T ¥ ]\Build § Command }, Findin Fies [ (K | P!—‘

ULIRE ARN Debugger L:46 C:54 SCRL R/Y

Keil uVision 1128 A] LLF: Bl ] 7 s i3 ARM #32F 1) A P9 A8l D) BE(12C CAN L UART,
SPI. . 1/0 1. A/D #:Higs. D/A #effigs F1 PWM FEERZETHAE) . ULINK USB-JTAG i
¥ PC LAY USB 3 1155 F1 7 A H BB fF AR 4 (Gl R JTAG BX OCD), 7 vl 78 H ARAE A L it
65, I AE T Keil uVision IDE/IHA 28 M1 ULINK USB-JTAG #54e2%, 1™ a) LR 5 {87 s 4 |
TR SERR K H BREEA IR A R

SZFF Philips. Samsung. Atmel. Analog Devices. Sharp. ST %5Ax%) i ARM7 W%
f) ARM T3 il 4% o

RTFEETRAY uVision3 ERFT ARG

Project/Target/Group/File [WH & & MR, Il B g E
R RE R T R

SCRFGR AR AR BT A B0, AR DT FORES MR
SIE ARM 15/ MRIFERR
® [ UL SR A A K A (R AU T 5
°
°
°

o 0o 0

AU ERE B SRV L AN AR 5
MEFI T RE L, P A A A7 S A (RGBS e
SCHF CWBRTE 5, AT S SRR AT R A T 16



Z32R F &R EMNIERARIAZFT www.theO.net

LT —
SRR TR

®  Keil FRUF C YilEds:

® ARM A A [f] RealView %
® GNUGCC ZiFss;

® S RIS




Z32R JF R BRI B AR 5T www.theO.net

BT FiiTel--5— ek

EXREHRRNBEXEGRE , B Kell FRIEF. AIAXESBRIFMAVEGEEERE,

—. B5l] Keil

B B i e

> KL

IDE for Microcontrollers

Copyright & 1357-2008 Heil Software, Inc. Ml rights reserved
This program is protested by US and international laws

BEN Keil TFARIAES, Keil 2 HENINE XTI AR KIIH -

K/ Vibrating - Bision3

File Edit ¥iew Project|Debug Flash Peripherals Tools SVCS ¥indow Help

ad New Project. .. o e
& 13 gy Dnport ¥isionl Project...

[Froject Workspace | Open Project...
=83 Vibrating Close Project @

=& Uibratin

is assigned by the svstem.

A& Compenents, Environment, Bocks. ..

Select Device for Target *Vibrating’

Optiens for Targst 'Vibrating’

. a stack overflow.
Buildgtareet 5 e Kernel performance.
Rebulld all target files

Translate G:\XrBnbedded\WARG\Vibrating\Softwars\RTE_RV\RTE_Confiz. ¢

& EE

that will run at the same time.
:\KrEnbedded\FANG\Vibrating\Seftware\RTI_RV\Vibrating. Uv2

\HrEmbedded VARG \Vibrating\Software \RTE_exI\RTE_exl.Uv2
\Keil\ARM\RV30\RTL\Boards'\Eeil \ICESTR9\Ht tp_denc\Http_denc. w2
\HrEnbedded \WANG\Vibrating\Software \ARTL V\ARTE V. Uv2
\XrEnbedded\Z912\Sof trare’Dockstra_http_dene\STRO_Http demo\Http_deme. Uv2
YXrEnbedded', 2912430 f tware\LED\LED, Uv2 A e o
\ArEmbeddedtZ912\Sof tware\First\First, Uv2
\XrEnbedded\WANG\Vibrating) Sof tware\ARTE-UCCUT\ARTE-UCCUL. uv2
AXrEnbedded \ ARG \Vibrating\Seftvare\Vibratinghvibrating. vz

0 G:\¥rEnbedded\VANG\Vibrating\Eof trarel2132test 303421321303, Uva
TSy

OO0 0060000

#
2
=

2 -
2 [ [ \Buid { command }, Findin Fies [ [

/SCRL OVR R /¥ A

Create a new project ULINE RN Debusger

EIFIN

K Keil A7 B8 ARM AF LT, BAETAT] LATE Keil BT ARM [4aias T,
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P LAAE R AOHT I H 1, JRATEE R — i s 24, miidi Project TR (1)

EFirs‘t - Wision3
File Edit View ErojectIDebug Flash Feripherals Teools 3SVCS ¥Window Help

lew Project...

e Import wVisionl Project...
I Praject Wiarkspace QDED PI‘OjBC‘t. .-
=-#3 Target 1 Close Project
o-£3 Source G
Components, Enviromment, Eooks... >
—— ———
Select Device for larget  larsct L
Optiens for Target *Target 17
Build target F7

Rebuild all target files

T

Components, Environment a

Project Components |Folders/ Mensions | Books

Project Targets: DX T+ ‘Qroups' DX T+ ‘Eiles: X+ +

Startup. s

iet as Current Targe:l Add Files
1 AE | ww | pereans | war |
i “Folders/Extensions”

Components, Environment and Books

Project Components Folders/Extensions |Book5 |

rDevelopment Teol Folders Default File Extensicns:
[~ e Settings from TOOLS. IND: ¢ Source: .o
Tool Ease L J C++ Source: [*. cop
BIN: [0:\Eeil\ARIBINY || asm source: [rew, worc, #a
me: | J Object: fk. obj
LIE: | B Library: [+ 11b
Regfile: I J Document : [¥. txt; *.1; #. in
Select ARM Development Tools
v Ue= Realliew  poaiyicy Folder: [C:'\Eeil\ARM\BINGOY [=
Compiler =
Use Eeil CARN
™ Compiler
r Use GHIT GHNU-Tool-Prefix:
BlenmpglileEs Cygrus Folder: [©:'\Cyanus’ J

wE | W | pesaaes #8h
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/A)i% Use RealView Compiler, A4 T ARM 28 7 i 08 K AT B9 P48 RealVfiew.

Rl ESE Y Projeet T[] New Project. L HH SCAE R T -

Create New Project

RFE (D) I@l—First LI & =5 Ev

et @ [fisst ~ [#Ee |
=

RFFZER(D) :  |Project Piles (2] BSE )
|

TEFEHIH KISCAES, A A H A 8K, s iR A

Select Device for Target " Target 1° |Z|

cPu |

Vender: MAcer Labs
Device:

Toolset

Data base Description:

o @ dctel

# & heroflex UTHC

A Altium -
E]--Q Lraleg Devices

- AnchorChips

+@ Atnel

w4 htnel Vireless & uC
E

[+

[+

[+

[+

o

>

(@ Cast, Inc.

#-@ Chipcon

£ CML Microcircuits

o-@ Cybernetic Micro Syster
7@ CybraTech

0 B Mrormal Trteowatad Prach

< | >

mE | | G

IV A BT 11, $k 2 STMicroelectronics 7325, AUGhRTTIAIINS “+7 BIF, EEIRA1IT
KRRV 1) CPU #4545l 41 STM32F103RB
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Select Device for Target  Target 1’

o

Vendor: NYF (founded by Philips)
Device: LPCZ148
Toelset ARN

Data base Description:
LA LPCE1Ez A | ARMTTDMI-S based high-perfermance 3Z-bit RISC Micrecontrell
£ LPC2134d I | 512KE on—chip Flash ROM with In-System Programming (ISF) an
£ LPC2136 Two 10bit ADCs with 14 channels, USE 2.0 Full Speed Devic
£1 LPC2138 Two UARTz, one with full medem interface.
Two I2C serial interfaces, Two SPI serial interfaces
£ LPC214l Tro 32-bit timers, Yatchdog Timer, PWN unit,
L3 LPCZ2142 ] Eeal Time Clock with optional battery backup,
L £3 LPC2144d Ercown cut detect circuit
£ LPC2146 General purpese I/0 pins.
£ LPC2148 CPT clock up to 60 NHz, On-—chip crystal oscillater and On—c
£ LPCE1d
£ LPCE210
£ LPCEzLZ
L3 LPCE214
LY TPrReen Ll
£ 1] >

RORAE W )2 A5 75 2L R S S S VLR H bR SO SRIFAS NI H v, JRATTIE e« 7, X
fie, TFRIMEC AN TATESL T —A R A sh AU == H

KiFirst - Fision3

~File Edit ¥iew Project Debug Flash Peripherals Tools SVCS ¥indow Help

CEHG| RO EE LR E R “E# - 2 S Q EBE e m
B 88 X Target1 | &=
Project Workspace ~ x|

=43 Target 1
= &5 Source Croup 1
i Startup. s

" Bl rites [ Ereos | (eooks | *6 fure.. | Wrem |

’» 7

\II 1 | Pl DII\BuiId A Command )\ Find in Files / ‘ Al »

Sinulation [ [ || [SCRL OWR R /¥ 4

BAVEBIXAIHE Hir RS — AN SO Startup.s 2R, BrApdEw0E, BN
MIABEEEXA A, BATRES il FE AT LT, X2 Keil FREEMRTT 82 4k . DUAETRAT]

Output Window




Z32R F R BRI AR www.theO.net

IR ECICT S WA O

REHE—MER

R s —MREEFHL “Create a new file”

¥ Nl = R @.lﬁ]@] ar@E
-

(&) Srartup. ¢

B[ B Qe W (W | |
Ol Build { Command ) Frdin Fies | s _.[11
SCRL OVE & /¥

Create a nev fils

LA SRR T 1

Sinulstion

WéFirst - W
Flle Edit ¥ler Project [ebug Flgsh Pegipherals Tools ZVCS Yindow Help
ara

GE-R=N- | (- JEEE G BN S 4 vl—ﬂm ‘—-‘-.gum
3 ﬁ‘\;l‘hrwli -[Aﬂ

= i Target 1
=4 Seurce Group 1
3 startup. s

'n!lul-Fm Qe | "M ree | W1 Tertl
il

x

HATT T \eusa [ommr | roamvis | I« ,
Staulatien IL:1 C:1 | soa| R

For Help, prezs F1

PAVAFREIXA A, iy Al PREESLAL, 5 TR
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Save As

BHEEQD: |O1First | - @mekmEry

& First.plg
@First. uw?
@Startup. E

—
Xf*z(N)QFlrst g ) 7 (D) |

R  [s11 Files oo = T

-

MR NIRRT 4, Ll First.e, fAF. IXIMEX A SO IE A I F2Y
AT E S, BATFEF T 8 H & D48 “Souce Group 17

KfTirst — Bision3
~File Edit ¥iew Project Debug Flash Peripherals Tools SVCS ¥Yindew Help

T s TR L R L
SO ¥ K Target Tl =

| Project Werkspac
gﬁTargEt i

. Start Options for Group *Source Group 1

\Z2148\Example\l—First\First. ¢

8 Rebuild target
[%] Build target F7

B

New Group

‘ Add Files to Group ’Source Group 1

& NManage Components

Eemove Group * Source Group 1° and its Files

Include Dependencies

" B Fites | ke | WEooks | ¥ rue | ®BTem |

: = E

é‘ A T ] Build )( Command )\ Find in Files / "L‘—ILI_I

SCRL | R

ut Window

add Files to current Project Group \Simulation \L:l C:1

ﬁ,mﬁ “Add Files to Group “Source Group 1””

Add Files to Group " Source Group 17

BHEE (O [O1First | « BmermE
E]First. c
LR QD [ sdd
poat =illyg i |C Seurce file (k. ¢) LI —
A

FES DR HE T FEFRATINI A B K S0 ity “Add”, 1 /il “Close”, X, FfiTaT
DERIH & DR E22 T —ADEATNIA @SS
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| Project Wiorkspace
=-§3 Target 1

=-£3 Source Group 1
: Startup. s
First.c

BUAEBATTAE SR 7 1 AN — e 51 € Ry

Elle Edit Yiev Eroject Debug Flash Peripherals Tools §VC5 Eindow Help
VEEP i me oo AT T e Il -+ & a OFEse"®

© S AN Target 1 lam

i3 Target 1

= &4 Source Grow 1
3 Startip. ¥
E First.e

1 l-lltjtnin{vﬂ&ﬂ [

]

Bt | Mo e | Wi |1 |

o)

i F

i :
| 4 *

HATTTTT Neusa (o | ramraes ]
Siadlation Lo 2L EfY

% Build target PREEIZHL, gwik

Eile Edit Eiew Eroject Debug Flash Peplpherals Joels GVC5 Eindow Belp

N1 -1 T ] TS ALY ST RS [ R  ]

S s x5 K Targert ~lam
o {Eul1d rarger] =

= i3 Target 1
= &5 Source Group 1
[ Startup v
® First.c B G:\irEnbedded)
1oint mainveid)
2 1
1]

_Bow[We (Wow S ¥ gewee
|

! I
AT ok o e ] s ;
IBAIIG farget Slaulation 1:3 Cil SCRL RV
TAVE B b v 1 s M E R
Build target 'Target 1'
assembling Startup.s...

compiling First.c...

linking...
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/‘/‘{st.axf" - 0 Error(s), O Warning(s).

KU BATE 2 BRI G T IXA ) © fefy, BAREHAmA . IR
MR AT RAE RS T, IF B diinfor i
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FhE GPIOIRIE— : i

FERIMK z32R JF AR cpU ) 57 i, R pB5 L3 —ANAROGEE D2

PB5

U1A

PB5 R34

470 D2 N// __

PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR

PA1/USART2_RTS/ADC_IN1/TIM2_CH2

PA2/USART2_TX/ADC_IN2/TIM2_CH3

PA3/USART2_RX/ADC_IN3/TIM2_CH4

PA4/SPI1_NSS/USART2_CK/ADC_IN4

PA5/SPI1_SCK/ADC_IN5

PA6/SPI1_MISO/ADC_IN6/TIM3_CH1

PA7/SPI1_MOSI/ADC_IN7/TIM3_CH2

PA8/USART1_CK/TIM1_CH1/MCO

PA9/USARTL_TX/TIM1_CH2

slalalsolrololn

BIWIN[F|WIN|R|ION|o |0~

PA10/USART1_RX/TIM1_CH3
PA11/ USART1_CTS/CANRX/ USBDM (2)/TIM1_CH4

PA12 / USARTI_RTS/CANTX/ USBDP (2)/TIM1_ETR

IINININ
(=[] (o] (&3]

PA13/JTMS-SWDAT

PA14/JTCK-SWCLK

PA15/JTDI

PBO/ADC_IN8/TIM3_CH3

PB1/ADC_INY/TIM3_CH4

PB2 / BOOT1

PB3/JTDO

PB4/JTRST

RN T, IS MR ERE,

YEJ7 %

AT —ANH I H Y gpIO-0UT,

PB5/12C1_SMBAI

PB6/I2C1_SCL/TIM4_CH1

——=7— PB7/12C1_SDA/TIMA_CH2

PB8/TIM4_CH3

PB9/TIM4_CH4

PB10/12C2_SCL/USART3_TX

PB11/12C2_SDA/USART3_RX

PB12/SPI2_NSS/12C2_SMBA/USART3_CK/TIM1_BKIN

PB13/SPI2_SCK/USART3_CTS/TIM1_CHIN

PB14/SPI2_MISO/USART3_RTS/TIM1_CH2N

PB15/SPI2_MOSI/TIM1_CH3N

PC15-0SC32_OUT

PC14-0SC32_IN [——

PC13-ANTI_TAMP
PC12

PC11

PC10

PC9

PC8 35—

PC7

PC6
PC5/ADC_IN15
PC4/ADC_IN14
PC3/ADC_IN13
PC2/ADC_IN12
PC1/ADC_IN11
PCO/ADC_IN10

OSC_IN

osc_out
PD2
NRST

BOOTO

54

60

STM32F103R

#include <stm32flex_lib.h>

Definitions

#include "STM32_Init.h"

TEST LED

£3t50805

H 2 1 K FE A4 gpTo CGEATHANSIH) [

. FEFEF GPIO-OUT.c. MIAERFMT

// STM32F1@x Library

// STM32 Initialization
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#define LED (1<« 5) // PB5: LED D2

Delay |
YL} Inserts a delay time.

nCount: ZEMH ] |
nCount: specifies the delay time length. |

void Delay(vu32 nCount) {
for(; nCount != @; nCount--);

}
/* __________________________________________________________ *\
| MIAN ENTRY |
\* __________________________________________________________ */
int main (void) {
stm32_Init (); // STM32 setup
for(5;) {
GPIOB->0DR &= ~LED; // switch on LED
Delay(2000000) ;
GPIOB->0DR |= LED; // switch off LED
Delay(2000000) ;
}
}
/* __________________________________________________________ *\
| END OF FILE |
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SHIFAE 7R STM32 Init.c XHEI TREHZF, FHMARI TR, FHFXA

SoftwareiEzampleil. 1 — GPIO_OUTAS

K2 6P10_0UT - Wision3 — [E:\ErEabedded\Z3,

ElFile Edit ¥iew Project Debug Flash Feripherals Tools S¥CS Hindow Help _ Elil
EY-T- o T[] i <@ EE e
& ¥ xziem A=
| Project Workspace - x| Mol - -
=33 TR 0opz  * Name: STM32_Init.c ;
E‘a Startup 0003 * Purpose: STM32 peripherals initialisation
0004 * Version: V1.10
ooos <
0008 * This file is part of the uVision/ARM development tools.
0007 * This software may only be used under the terms of a valid, current,
ooog * end user licence from KEIL for a compatible version of KEIL software
5 0009 * development tools. Nothing else gives you the right to use this softwa
E Bbstract. txt oo *
0011 * Copyright () 2005-2007 Keil Software. &1l rights reserved.
mz =
om3
0014 #include «3tm32f10x_1ib.h> // S5THM32F10x Library De
0015 #include "STM3Z_Reg.h" J/ missing bit definiti

k Configuration _I;I
»

Configuration Wizard /

B) #bstract... [E]SMEZ In ‘

=S [ e . @

il

LD

Output Window

-
ATAT T Build A Command Find in Files “Ll_l_’l_l

For Help, press Fl [ ULIHE Cortex-M3 Debug [ A

s Configuration Wizard #p%5ii. HIL:

k# GPI0_0TT sion3 — [E:\ErEmbedded\Z32R\Software\Ezanplek]l. 1 — GPT0_OUTYSTE3Z_ Tnit. cl

EIFile Edit Yiew Project Debug Flash Peripherals Tools SVCS Hindow Help

ER=a=N- | [T -4 e @ [B[E] © 4
& [ 8 8 iK|zR ez =
| Project Workspace - x|
Erpand &l I Collapze Al I

[=-%24 Z3ZR
Option

25 Startup
STH3ZF10:. 5
EE Initialisation
STM3Z_ Init o

Clock Configuration
Independent Watchdeg Configaration
System Timer Configuration

Eeal Time Clock Configuwration

Timer Configuration

USART Configuration

External interrupt/event Configuration

<[] Mbstraet. txt

[H B

+

~Tanper Configuration
- General purpese I/0 Configuration
‘Embedded Flash Configwation

AIATAATATA

TextEditor j, Configuration Wizard

BN ER L TEE |Abs<.racl... BRI

Output Window

=
[T T Build A Command Find in Files |IL|_I_’|J

For Help, press Fl [ [VLIFK Cortex—t3 Debug [ A

J& T General purpose I/0 Configuration Ji, 44%:EH GPIOB:GPIO port B used
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4 = E:\ErEmbedded\Z32R\5o0ftware\Exampleil.1 — GPIO OUI\5TH32 Init.c

Expand &l Collapse &l Help I

Option | ¥alue Lo
T LAteifar I0eelLup ) £ et CUNLI g i vl i
-- Tamper Configuration |
I_;"-General purpose L0 Configuration i3
BJ-GEIOA | GFIO port A used [=

=1 GPIOB : GFIO port B used I

LPin D used as hnalog Input
Pin 1 used as hnalog Input
Pin Z used as #tnalog Input
Fin 3 uszed as tnalog Input

Pin 4 uzed as Analog Input
Pin 5 used as General Purpose Output push-pull (max speed SOMHz)
Fin B used as tnalog Input

Pin T uszed as tnalog Input
Pin 8 uzed as Analog Input =
Pin 9 used as hnalog Input
Fin 10 used as tnalog Input
Fin 11 used as tnalog Input
;---Pin 12 u=ed as Analog Input ~

TextEditor  Configuration Wizard |

fF Pin 5 used as J5i%# General Purpose Output push-pull (max speed 50MHz)

Rt

DU RS R RE R, it o AR 2 RSO, O T AEIRATII R SO IR S A AN
AL, BATAT A E A SRR AR, R FARIET PREE LA

Eile Edit Yiev Project Debug Flash Peripherals Tools SWCS ¥indow Help
DEE0 L B D (EE e R WM e @0 @EEsaTs
e Tyt ~lam

ot et

8 Target 1
= &4 Sauree Group 1
ﬂs:mu * B C ITAEPIO-0T, ¢
) GPIO-OT. ¢

int main(veid) |
I0ODIR = LED,

Jmocui = LED.

L e L e [T B
*- 7
i

mo DD T G Gy e o

jopttons for Target Slaulation Li8 Ci2d T SEL R

P
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L3

Options for Target "Target 17

Device Target |Output|Listing|C/C++ |Asm | Linker|Debug |Utilities|
HXF (founded by Fhilips) LPCZ148 2 n
ode beneration
gtal (nez): [N T T T ——]
Operating [Hone =l I~ Use Cross-Nedule Optinization
Start Veotor
Read/Only Nemcry Areas Read/Frite Nemory Areaz
Wf-chip: Start: Size sff=chlp: Start: Size: BeInit
« oML c ot | r
C FONZ » RANZ | ]|
c RON3 C ANz | r
ormchip: archip:
- tromy [0%0 OxBOO00 = 1RaNy [ox40000000  [DxBO0D r
C TRONZ ( IRANZ I '
AE_ | Wil | Defauts | Ll

E$F Output

Options for Target " Target 1°

DEViCEI Target Output |Listing | clc++ IAsm

-

t Folder for Objects. ..

Hane of Executable: IGPIO‘UUT

| Linker | Debug | Ut1lities |

® Create Executable: .\GFIQ-QUT
¥ Debug Informatic

[” Create HEX Fi)

[” Big Bndian

(" Create Library: .\GPIO-OUT.LIB

[~ Create Batch File

Before Make:

[~ Bun User Program #1 I

Erowse. .. |

l_ Run User Program #Z I

Browse. ..

After Make:
[v Beep ¥hen Cenplete [ Start Debugzing
[~ Run User Program #1 I Browse. .. |
[~ Bun User Program #Z I Browse. . .
mE | W# | pefaults | B

Rith Select Folder for Objects..., FHXITHHE, AT LUHTE—/ output #42, RGEEHFE. [FH

FEX T Listing WASAIFERCE . AR5, FRATATLAGRIERER T o

G e, BB IR B T, I A AT H AR JTAG #2100, FTOT HARACBITT

7, 8 ULink [¥) USB Z4fi A E] PC K.

BRI ABIFLIT www.theO.net
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N T AR A A SR R, Rl “ HARIETT PREEFH], K Debug BT

Options for Target ~Target 1°

Device | Target | Output | Listing' CfC+H | Asm

|Li\l/=bug |t111ttes| Ly
[ULINE 4EM Debugger | Settings | _

" Ose Simulator Settings

l_ Limit Speed to Real-Time
¥ Lead dpplication at Sta: [ Run to main() ¥ Leoad dpplication at Sta: [ Run to main()
Initialization Initialization
| J mdit... || | J Edit. ..
Restore Debug Session Settings Restore Debug Session Settings
|7 Breakpoints |7 Toolbox |7 Breakpoints |7 Toolbox
v Yatchpeints & Pf ¥ ¥atchpeints
v Memery Display v Memery Display
CFU DLL: Parameter: Driver DLL: Parameter:
[saRM. DLL [FeLPcz100 [saRM. DL [
Dialog DLL: Paraneter: Dialog DLL: Paraneter:
IDARMP. DLL |—pLF0214B ITARMP. DLL |—pLF0214B
WE | W | Defamts | =y |

16F%¢ Use:ULINK Cortex-M3 Debugger, 4K )i miili Settings, i H % 1

i Usze Simulator

Options for Target “ZI32R°

Tevice I Target I Output I Listingl User

[~ Limit Speed to Real-Time

I C/CHt I Asm

Settingil

Initialization

Eestore Dlebug Sess
|¥ Breakpoints
¥ Watehpoints &
¥ Memory Display

|¥ Load Application at Starti ¥ Run to main()

AEN Target Driver Setup

~ULINE USE - JTAG Adapter

@ Uss! [ULINE Cortex-M3 Debugger v | Settings

¥ Load Application at Starti[v Run to main()

—JTAG Device Chain

Device Family: ICortex-MS

CPU DLL: Param
ISARMCMS. DILL |
Dialeg ILL: Param

Fi Version: V202
Max JTAG Clock: I'IMHZ vI

Gl No: |IDBE9CEE = IDCODE | Device Name | 1R len | Mave
TDO | 4@ 0x3BAD04TT  ARM Cortew3 4 Up |
ULIMNEK “ersion: |V2_‘| i] 0x06410041  Unknown JTAG device 5
DI Downl

i Automatic Detection
7 Manual Configuration

pod | Delete | Updae |

D CODE: I

Device M ame: I

IF ler: I

IDABMSTM. ILL I-pSTMI

—Debug
Cache Optiohs — Dawnload Options
’7 v Cache Code

W Cache Memaory

[ Werify Code Download
[ Download to Flash

Mizz Options
’7 v Use Beset at Startup

a)\bstract. .

FATTLIE R, 7E JATG Device Chain i 1T 212 &KL T ARM Cortex-M3 [¥] CPU #%.0», AEE
/n)i% Verify Code Download #iI Download to Flash

s ok B, [FIF

CHPRETN”, Ik Utilities
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Options for Target " Target 17

Device | Target | Output | Listingl CfC++ | Asn | Linksrl Debug Utilities |
"Conf'lgure Flash Menu Command i
— /8 Use Target Driver for Flash Programming

._."/

[ouTok aRM Debugzer ~| \/Update Target before Detuggir
Init File: | .| Eait...

" Use External Tool for Flash Programming

Connand: [LFCZ10%_TSF. EXE J
arsunents: [7#7 X §D CONL: 38400 1

|_ Run Independent

wE | W | Defaults | B
RUI% Use Target Driver for Flash Programming , 7 & /& ULINK Cortex-M3 Debugger, 4] 1%t Update
Target before Debugging, iili Settings %4l :

Optionz for Target “I32R7

]]evicel Target | Output | Listingl U=zer I CiCH I h=m I Linker | Debng Utilities

~Configure Flash Menn Command

{* Use Target Driver faor Flash Programming

|1|LIN'K Cortex—M3 Debugger LI Settings ¥ Update Target before Debugzzing

Init File: |

Flash Download Setup

" Use External Tool

o I_ ~ Download Function . Rt for Algarithm
LUAD " Erase Full Chip ¥ Program
Arguments: I k ' Erasse Sectars [V Warlly Start: |DR2DDDDUUU Size: |0x0300
I fun I " DonotErase ¥ Reset and Run
— Programming Algorithm
Description | Device Type | Device Size | Addrezs Range |
STM32F10x 128kE Flash On-chip Flazh 128k 08000000H - 0801FFFFH

Start: I Size: |

aed | Remove | ok | Cancel | Help

’5)1% Reset and Run, IXANEIA] LALLFRATT F e P G L2247, TR
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FATIAERT LSS PR BRI D2 AR, s il PREE LA

k7 6PTO-0UT - Bision3

File Edit View Project Debug Flash Peripherals Teols SVCS ¥indow Help

BEE@ L BR o & T TR - (=[] @ g 17 m
e %s",sxlmaj-
Project Workspace

=44 Target 1

5 &5 Source Group 1
Bi ¢:\XrEubedded\Z2148\Exanpl c42-GP10-0UT\GPIO-OUT.

mD// EFFR22 1 3/ dx AR ER IR AL

Ua AL

M AR AT
05| // www. thel. net

8| s/ 2006.12.1

07
8| /S SLA ST B
09 | #include <LFCZ14X. h>

w g RIEEEEP. 31SIE
11| #define LED 0x80000000

1

13Eint main(void) {

1 I00DIR = LED; // iREFRRE S/ BIAH S
15 }IOOCLR = LED; A/ PEELLSIRIE

18

17

 Blrues | Sres | (@eoos | Mo | e | EIGPIO-. .. ,—

*[Build target 'Target 1°' =
' lassembling Startup.s...

compiling GPIO-0UT.c...

linking.

"GBT0-OUT.axf" - 0 Error(s), 0 Warning(s).

-
(AT [ heuid § command }, Findin Fles [ "ﬂ—l_"_l

Start/Stop Debug Session ULIFE ARM Debugger L:5 C:23 [T ] | iy

TERIABEHEN T R BIRES

Cutpul Window

FEHOBTOU 2E

N/Froject Workspace

Register |Value IA
= Current

-~ RO 0x00000018

==R1 0x00020026 ; Mapped to Address (.
R2 0240000080 ; Absolute addressing mode must be used.
R3 0x0000027 ¢ Dummy Handlers are implemented as infinite loops which can be modified.
R4 0x00000000
RS 0x40000000 ffectors LDR PC, Reset_Addr

- RB 0x00000000 LDR PC, Undef_Addr

“~~RT 000000000 LDR BC, SWI_Addr &
RS 0x00000000 LDR PC, PAbt_Addr
S xbh2271 ek LDR BC, DAbt_Addr
R10 0x000004ad NOEDR 7, T B ; Reserved Vector

7 g 'r

..]ﬁé gigggggg?g | | EEE EE, u[EE’Af:PXOFFO] ; Vector from Vicvectdddr =
Rl... 0x40000468 >
Rl... O=xfffffffc "
Bl 000000000 Text Editor 4, Configuration ‘Wizard I

+-CPER  0x000000d3

+ - GFER  0x00000010

-

Fast
Birie:  SRegs | [dpooks | Mrunc. | BTem | EIGFIO-... Start...‘
*|sadress: — | E‘ * Rane Value [ |*[Load "E: HrEmbedded 22148\ Example ~ |

>
ASBIGN BreakDisable BreakEnable

N| 1 | D| H |\Mem0r\/ &1 A Memory #2 A Memory #3 A Memory #4 / 2 H| 1 | DI H |\L0ca|5 AWatch #1 A\Natch #2 )\ Call ¢ L] | 4 | P| PI|\ Build }\Command Find _I

For Help, press F1 ULINK ARM Debugger  [t1: 000000000 sec | [T [ \wa Y
BATAT AT AERE 7 300 . AT BDCAR AL B ARSI, ARH . BUERRAIHE ehnfe e
EREPITUG, AERPRATRCRRAE, RGP AT, ATRUE RO, ATUAESE, UK

lemery.
latches
Sutput Window
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FBNE BaREBYE . PWM RIS

A TR SR AT T DR AE R Bon Bt , b 73TV 2 Ja al e i 2 5l i
SR I DR P R T Ot . IR BRI TS LED MR, 7R B 6-7V I HLBKES,
T AAGE 5V HEHL,  PrLAEATT# 254> DC/DC T s i

L1 10uH
vee D5 iNs817

T~ *'L . LCD_LED-
C19
C20
PWM_BL <>—|100nF

2n2222 R9
GRM39-100NF-16V 10uF/25V 120
R31 =

10K

= PWM

LCD1

LED_K
LED_A
VSS
vcC
NCO
NC1
CS
REST
RS
RW
RD
DB7
DB6
DB5
DB4
DB3
DB2
DB1
—5= DBO
—= vss

HTO018-11

W[N]

~

oo

=
»—-Lo

i

[ I 1IN
[GIEN[F] [N

[NCY [y [ 1N P
o|o|x|N|o

J& MK BOOST DC-DC A8 i, 1 CPU 7 2E 1K) PWM kb bl = B ST s, 4B
() 5 AR FL RT3 6-7 R, K S i 1 6.

FEIXASEIG B, AFTERNM S, HERE —T@la 17, ALK, RAOE
STM32_Init.c X, {# ] Configuration Wizard, ATECE TIM2 1 F K-
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5 E:\ErEmbedded\Z32R\Software\Example\2.1 — PWEASTE32 Init.c

Ex=pand &ll Collapze Al Help |

COption | Yalue 2|
Syztem Timer Configuration 1
Eeal Time Clock Configuration O
Timer Configuration I~
TIML © Timer 1 ensbled O
TIMZ © Timer 2 ensbled I
Lo TIMZ period [us] 100
[ TIMZ detailed settings Ird
- TIM2.PSC: Timer 2 Prescaler a =
TIMZ. ARE: Timer 2 Auto-reload TZ
imer 2 Control Register 1 Configuration (TIMZ_CEL)
imer 2 Control Register 2 Configuration (TIMZ_CRZ)
imer 2 Slave mode control register Configuwration (TINZ_SMC)
hannel 1 Configuration |
hanmel 2 Configuration T
Channel 3 Configuration
+ Channel 4 Configuration
B TINZ interrupts O
9 TING : Timer 3 enabled r ~

BAFEAT A ATV 210 I A S L RO e T
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E!EI,;E;

MK Z32R FF RS T — i b # . K8l  A /& SPFD541248B.

L1 10uH
vee D5 iNs817
—I__fWY\ Py e
vee —Ppf— -~ LCD_LED-
cpir  PWMBL O 10(():2|£)| 2 S RO
- n 2n2222
100nF GRM39-100NF-16V " 10uF/25v 120
R31 = =
= 10K —
LCD1
L= pwm i
LED_A
3V3 EB2 3 -
— VSS
CP15T — TPy = g vee
100n HB-1M1608-600 100nF 6 mgg
l: l: LCD_CS ; Ccs
- = LCD_RST 0| REST
LCD_RS RS
LD[0..7] LCD_RW 1(1) RW
Lp7 LCD_RD 9 RD
D6 13 DB7
D5 14 | DB6
LDZ 15 DB5
D3 16 DB4
D2 17 | bB3
D1 18 | DB2
D0 19 | DB1
55| DBO
— VSS
. HTO18-11
AR s X T R
/* __________________________________________________________ *\
| HARDWARE DEFINITIONS |
\* __________________________________________________________ */
/* PINS
- DBO = PCO
- DB1 = PC1
- DB2 = PC2
- DB3 = PC3
- DB4 = PC4
- DB5 = PC5
- DB6 = PC6
- DB7 = PC7
- RD = PC8

- RW = PC9
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- RS = PC10
- RST = PC11
- CS = PC12 */
#define PIN_CS ( 1 << 12)
#define PIN_RST ( 1 << 11)
#define PIN_RS ( 1 << 10)
#define PIN_RW ( 1<< 9)
#define PIN_RD ( 1<< 8)
#tdefine PINS_CTRL (Ox1F << 8)
#tdefine PINS_DATA (OxFF << 0)
#define PINS_ALL (PINS_CTRL | PINS_DATA)
/* Enable Clock for peripheral driving LCD pins */
#tdefine LCD_CLOCK_EN (RCC->APB2ENR |= (1 << 4)); // enable clock for GPIOC
/* pin CS setting to @ or 1 */

#define LCD_CS(x) GPIOC->O0DR

/* pin RST setting to © or 1 =
#define LCD_RST(xX) GPIOC->0DR = (GPIOC->ODR & ~PIN_RST) | (x ? PIN_RST :
/* pin RS setting to @ or 1 */

#define LCD_RS(X) GPIOC->0DR = (GPIOC->ODR & ~PIN_RS) | (x ? PIN_RS
/* pin RW setting to © or 1 */
#define LCD_RW(X) GPIOC->0ODR = (GPIOC->ODR & ~PIN RW) | (x ? PIN_RW :
/* pin RD setting to © or 1 */
#define LCD_RD(X) GPIOC->0DR = (GPIOC->ODR & ~PIN_RD) | (x ? PIN_RD :
/* Reading DATA pins */
#define LCD_DATA IN (((GPIOC->IDR & PINS_DATA) >> @) & OXFF)

/* Writing value to DATA pins =

#define LCD_DATA_OUT(x) GPIOC->0DR

/* Setting all pins to output mode
#tdefine LCD_ALL_DIR_OUT GPIOC->CRL

(GPIOC->0DR & ~PIN CS) | (x ? PIN CS :

(GPIOC->0DR & ~PINS_DATA) | (x << @);

*/

0);

0);

1 0);

0);

0);

(GPIOC->CRL & 0x00000000) | ©x33333333; \
GPIOC->CRH = (GPIOC->CRH & OxFFF00000) | 0x00033333;

/* Setting DATA pins to input mode */
#tdefine LCD_DATA_DIR_IN GPIOC->CRL = (GPIOC->CRL & ©Ox00000000) | 0x44444444;
/* Setting DATA pins to output mode */
#tdefine LCD_DATA_DIR_OUT GPIOC->CRL = (GPIOC->CRL & ©x00000000) | 0x33333333;

TRATH GPIO B4 B3 s 1 A £ B 2 o
void LCD_Data(unsigned int Data) {
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LCD_CS(0);

LCD_RD(1);

LCD_RS(1);

LCD_Bus_Write Byte( Data );
LCD_CS(1);

}

void LCD_Reg Set(unsigned int Cmd,unsigned

LCD_CS(0);

LCD_RD(1);

LCD_RS(0);

LCD_Bus_Write Byte( Cmd );
LCD_RS(1);

LCD_Bus_Write Byte( Data );
LCD_CS(1);

}

XA B BT R S 15 il

int Data) {

FINATTAE, wUEHZM SPFD54124B [T MHEATHAR, K E RIS ol LABAR T,

KHMATL T .
A B R i
int main (void) {
stm32_Init ();
LCD_Init();
LCD_Clear_Screen(Blue);
for(5;) {
GPIOB->0ODR &= ~LED;
Delay(2000000) ;
GPIOB->ODR |=
Delay(2000000) ;

LED;

Font = 0;

17 &8 R IEAE W

F R AT S

// STM32 setup

// switch on LED

// switch off LED

LCD_PutString(1@,30,"STM32F EVAL BOARD",Cyan,Blue);

Font = 1;

LCD_PutString(38,46,"Version 1.0",Green,Blue);

Font = 0;

LCD_PutString(30,65,"ZERO Research",Yellow,Blue);
LCD_PutString(36,81, "www.the@.net",Magenta,Blue);

}

AT LLE =N I BN, SOk GB1616.h,
DA AR B 45 7 e X

//
struct typFNT_GB16

Haifn T

/] DT REEE S
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{
unsigned char Index[3]; /] PFHERG]
char Msk[32]; // RFERD AP
s
SR SUF R -
const struct typFNT_GB16 codeGB_16[] = /] BHER
{
"%, @x00,0x00,0x18,0x00,0x11,0x22,0x1F ,0xBF ,0x64,0x22,0x05,0x22, 0x7F ,0xA2, 0X0A, 0X3E,
0x09,0xA2,0x10,0x80, Ox6F , OXF8,0x08,0x08, OxOF , OXF 8, 0x08 , 0x08 , OxOF , OXF 8, 0x08, 0x08,
“#k", 0x00,0x00,0x0C,0x18,0x08,0x10,0x0A,0x12,0x7F,0x7F,0x08,0x10,0x18,0x30,0x18, 0X58,
Ox2C,0x54,0x2A, 0x54 , 0x4A, 0x92,0x08,0x91,0x09, 0x10, 0x08, 0x10, 0x08, 0x10, 0x08, 0x10,
“Jll", @x00,0x00,0x20,0x02,0x1B,0xE2,0x0A,0x2A,0x02, OXAA, OX42,0XAA, Ox2A, OXAA, OX2A, OXAA,
OxOA, OxAA, Ox12, OxAA, Ox12, OxAA, Ox72,OxAA, 0x10, 0x82,0x11,0x42,0x12,0x2A,0x14, 0x24,
“J5", 0x00,0x00,0x18,0x30,0x11,0x22,0x11,0xFF,0x7D,0x52,0x12,0x54,0x10,0x91,0x14, OXSF,
0x19,0x00,0x70,0x04,0x51, OXFE,0x10,0x20,0x10, 0x20, 0x10, 0x22, 0x73,OxFF , 0x20, 0x00,
s

P BRATRAL— A BoR DU R 5L
#include "GB1616.h"  //16*16 W 7 FH

void PutGB1616(unsigned short x, unsigned short vy, unsigned char c[2],
unsigned int f,unsigned int b){

unsigned int i, j,k;

LCD_SetArea(x, y, x+16-1, y+16-1);
LCD_Inst(ex2C);

IO1DIR |= LCD_BUS_DAT;

IOGCLR = LCD_BUS_CS;
IOOSET = LCD_BUS_RD;
IO1SET = LCD_BUS_RS;

for (k=0;k<49;k++) {
if ((codeGB_16[k].Index[0]==c[0])&&(codeGB_16[k].Index[1]==c[1])){
for(i=0;i<32;i++) {
unsigned short m=codeGB_16[k].Msk[i];
for(j=0;j<8;j++) {
if((m&Ox80)==0x80) {
LCD_Bus_Write Byte(f>>8);
LCD_Bus_Write Byte(f);
}
else {
LCD_Bus_Write_Byte(b>>8);
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LCD_Bus_Write Byte(b);
}
m<<=1;

}

IOOSET = LCD_BUS_CS;
IO1DIR &= ~LCD_BUS_DAT;
}
AT LA XA BB R T
#include "TFTO18.h"

int main() {

BacklightOn();

LCD_Init();

LCD_Clear_Screen(Blue);

for(;;) {
Font = 0O;
LCD_PutString(10,0,"STM32 JfA#k",Cyan,Blue);
LCD_PutString(0,16,"STM32 Dev Board",Cyan,Blue);

Font = 1;
LCD_PutString(38,46,"Version 1.0",Green,Blue);
Font = 0;

LCD_PutString(10, 60, "FAMlFH RIS, Yellow,Blue);
LCD_PutString(30,80,"ZERO Research",Yellow,Blue);
LCD_PutString(36,100, "www.thed.net" ,Magenta,Blue);

}

KRIAMEN T ARM LG as 10— Ihfe, ] LB I 3RS, AT BMPs 1
G A I
PRESERVES
———————————————————————— Load bmp picture -------------------~-----
AREA | subr|,DATA, READONLY
EXPORT bmp
bmp
; incbin seaside.BMP
5 incbin tree.BMP
5 incbin beauty.BMP
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incbin girl.BMP

incbin sunflower.BMP
incbin boat.BMP
5 dincbin lake.BMP
5 incbin sweetdays.BMP

END
PATHES L T I, R DAE 5 L5, BREMPOE R, EREXAGRA R AT
TFs FCAb TR 20 L5y SRR
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L B

MK Z32R FFRMHAT —ANUFRRFT AN 2 AN ELTF A Ry TF o i AR5 -

3Vv3

R6
10K

ull

Cc7

M~

g0
100nF PB3
D 3v3
U1A R5
PAO_ 14 4 10K
=| PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR PC15-0SC32_OUT |3
5| PA/USART2_RTS/ADC_IN1/TIM2_CH2 PC14-0SC32_IN -5 pc13
>~ PA2/USART2_TXADC_IN2/TIM2_CH3 PC13-ANTI_TAMP [ 1 ce
50| PA3/USART2_RX/ADC_IN3/TIM2_CH4 PC12 |2 100nF
| PA4/SPI1_NSS/USART2_CK/ADC_IN4 PC11 [& o< T
25| PASISPIL_SCK/IADC_IN5 PC10 [a5 —
55| PA6/SPIL_MISO/ADC_IN6/TIM3_CH1 PCY 39 -
91| PA7/SPIL_MOSI/ADC_IN7/TIM3_CH2 PC8 55
75| PAB/USARTI_CK/TIMI_CH1/MCO PC7 [55 PE2
75| PAQ/USARTL_TXTIMI_CH2 PC6 [S5 “
74| PALO/USARTL_RXTIMI_CH3 PC5/ADC_IN15 [~57
7| PALL/ USARTI_CTS/CANRX/ USBDM (2)/TIM1_CH4 PC4/ADC_IN14 |57 —
26| PA12 / USART1_RTS/CANTX/ USBDP (2)/TIM1_ETR PC3/ADC_IN13 [~15 -
79| PA13/JTMS-SWDAT PC2/ADC_IN12 |5
0| PAL4/JTCK-SWCLK PCL/ADC_INLL [
PA15/JTDI PCO/ADC_IN10
% PBO/ADC_IN8/TIM3_CH3 0sC_IN [
—>55| PBI/ADC_IN9/TIM3_CH4
£5| PB2/ BOOT1
25| PB3/JTDO
=>—| PB4/JTRST 6
25| PB5/12C1_SMBAI osc_out
29| PB6/I2C1_SCL/TIM4_CH1 54
517 PB7/12C1_SDA/TIM4_CH2 PD2
55| PB8/TIMA_CH3 7
5| PBO/TIMA_CH4 NRST
5| PBL0/I2C2_SCL/USART3_TX 60
2| PB11/12C2_SDA/USART3_RX BOOTO [———
54| PB12/SPI2_NSS/12C2_SMBA/USART3_CK/TIML_BKIN
S5 PB13/SPI2_SCK/USART3_CTS/TIMI_CHIN
Se| PB14/SPI2_MISO/USART3_RTS/TIMI_CH2N
PB15/SPI2_MOSI/TIML_CH3N

STM32F103R
3113
S1
R15/ R16/ R17/ R18/ R19
COMMON 5 — 10K >10K »10K »10K »10K
. 2 PB15
Selection J.

C9

‘ 100nF
‘ . . PB14
DWON PB13

' LEFT PBI2
RIGHT

PB11
UpP

o[-

= Cllam
100nF On 0
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8K, AT BEAE STM32_Init.c ] Configuration Wizard " it & AH M 113 1 N o
int main (void) {
stm32_Init (); // STM32 setup
LCD_Init();
LCD_Clear_Screen(Blue);
for(;;) {
Font =0;
LCD_PutString(30,0,"STM32F JT & #",Cyan,Blue);
LCD_PutString(30,16,"GPIO #ii N5 7~",Red,Yellow);
Font=1;
LCD_PutString(38,32,"Version 1.0",Green,Blue);
Font =0;
LCD_PutString(10,94," £ MRl 4% H ARAIF 5T BT Yellow, Blue);
LCD_PutString(36,111,"www.the0.net",Magenta,Blue);

if (((GPIOB->IDR & JOYSTICK) == JOYSTICK)) { // Check if JOYSTICK key is pressed
GPIOB->0ODR &= ~LED; // switch off LED
}

else { // JOYSTICK key is pressed
GPIOB->0DR |= LED; // switch on LED

}

if ((GPIOB->IDR & UP) ==0)) // Check if UP is pressed
LCD_PutString(48,40," I." Yellow,Red);

else
LCD_PutString(48,40," I.",Red,Yellow);

if (((GPIOB->IDR & DOWN) ==0)) // Check if DOWN is pressed
LCD_PutString(48,76," " Yellow,Red);

else
LCD_PutString(48,76," [",Red,Yellow);

if ((GPIOB->IDR & LEFT) ==0)) // Check if LEFT is pressed
LCD_PutString(30,58," /" Yellow,Red);

else
LCD_PutString(30,58,"/:",Red,Yellow);

if (((GPIOB->IDR & RIGHT) ==0)) // Check if RIGHT is pressed
LCD_PutString(66,58," 41" Yellow,Red);

else
LCD_PutString(66,58,"41",Red,Yellow);

if (((GPIOB->IDR & OK) ==0)) // Check if OK is pressed
LCD_PutString(48,58,"0K" Yellow,Red);

else
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LCD_PutString(48,58,"0K",Red,Yellow);

if (((GPIOC->IDR & BP2) ==0)) // Check if BP2 is not pressed
LCD_PutString(100,40,"BP2" Yellow,Red);

else
LCD_PutString(100,40,"BP2",Red,Yellow);

if ((GPIOA->IDR & BP3)==0)) // Check if BP3 is not pressed
LCD_PutString(100,76,"BP3" Yellow,Red);

else
LCD_PutString(100,76,"BP3",Red,Yellow);

XBREEATA, H% NIRRT AT — A28, O AR A, AR AT AN A B AL
IEARER

AT W R A AN BEEREA TR LS AS MR Sz, KR H A A,
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3v3
PWM_BL O
POT_WHEEL
JP1 —
5 e
—i9 ‘ 40
= C8 o=
100nF c7 OB
= 100nF szN
U1A ) )
PAO 14 4
PAT 15| PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR PC15-0SC32_0OUT |5
BA2 16| PAVUSART2_RTS/ADC_IN1/TIM2_CH2 PC14-0SC32_IN [~
17| PA2/USART2_TX/ADC_IN2/TIM2_CH3 PC13-ANTI_TAMP [—3
50| PA3/USART2_RX/ADC_IN3/TIM2_CH4 PC12 25
51| PA4/SPIL_NSS/USART2_CK/IADC_IN4 PC11 25
55| PAS/SPIL_SCK/ADC_IN5 PC10 [15
55| PA6/SPIL_MISO/ADC_IN6/TIM3_CH1 PCI |39
41| PA7/SPI1_MOSI/ADC_IN7/TIM3_CH2 PC8 |35
2 PA8/USART1_CK/TIM1_CH1/MCO PC7 37
75| PAY/USARTL_TX/TIML_CH2 PC6 S5
71| PALO/USARTL_RX/TIMI_CH3 PC5/ADC_IN15 [~57
75| PALL/ USARTL_CTS/CANRX/ USBDM (2)/TIML_CH4 PC4/ADC_IN14 [—57
76| PAL2 | USARTL_RTS/CANTX/ USBDP (2)/TIML_ETR PC3/ADC_IN13 |5
79| PAL3/JTMS-SWDAT PC2/ADC_IN12 [—5
50 PA14/JTCK-SWCLK PC1/ADC_IN11 ]
PA15/JTDI PCO/ADC_IN10
g? PBO/ADC_INS/TIM3_CH3 osc_iN |2
55| PBL/ADC_INO/TIM3_CH4
5| PB2/ BOOTL
5| PB3/JTDO
57 PB4/JTRST 6
25| PBS/12C1_SMBAI 0Ssc_ouT
25| PB6/I2C1_SCL/TIM4_CH1 54
&1 PB7/12C1_SDA/TIMA_CH2 PD2 F—
65| PB8/TIM4_CH3 .
56| PBI/TIMA_CH4 NRST
0| PBLO/I2C2_SCL/USART3_TX 60
33| PB1U/I12C2_SDA/USART3_RX BOOTO ——
S| PB12/SPI2_NSS/12C2_SMBA/USART3_CK/TIMI_BKIN
35| PB13/SPI2_SCK/USART3_CTS/TIML_CHIN
35| PB14/SPI2_MISO/USART3_RTS/TIML_CH2N
PB15/SPI2_MOSI/TIML_CH3N
STM32F103R
JESUSN . N
T B RN JPL (1 2. 3 M. FRATTEREN PAL. 2. 3 I
\ v - N
FA 1B DMA 2HL ADC 45 R, wIdhikin
void adc_Init (void) {
// GPIOA->CRL &= ~Ox0000000F ; /* set PIN1 analog input (see

stm32_Init.c) */

RCC->AHBENR |= (1<<0); /* enable periperal clock for DMA */
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DMA_Channell->CMAR = (unsigned long)&analog; /* set chnl memory address */
DMA_Channell->CPAR = (unsigned long)&(ADC1->DR); /* set chnl peripheral address

*/

DMA_Channell->CNDTR = 3; /* transmit 3 words */
//  DMA_Channell->CCR = 0x00002520; /* configure DMA channel 1
*/

DMA_Channell->CCR = 0x000025A0; /* configure DMA channel 1 */

/* circular mode, memory increment mode */
/* memory & peripheral size 16bit */
/* channel priotity high */

DMA_Channell->CCR |= (1 << 9); /* enable DMA Channel */

RCC->APB2ENR |= (1<<9); /* enable periperal clock for ADC1 */

ADC1->SQR1 = 0x00200000; /* three conversions */

ADC1->SQR3 = (3<<10) | (2<<5) | (1<<0); /* set order to chnl - chn2 - chn3 */

ADC1->SMPR2 = (5<< 9) | (5<<6) | (5<<3); /* set sample time (55,5 cycles) */

ADC1->CR1 = ©x00000100; /* use independant mode, SCAN mode */

ADC1->CR2 = Ox000EQ103; /* data align right, cont. conversion */

/* EXTSEL = SWSTART =Y

/* enable ADC, DMA mode */
ADC1->CR2 |= 0x00500000; /* start SW conversion */
}

BAEAT G, BATH IS R7, AR5 vl LG B o,
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F1+E pwMm IS : BFSE

VCC
R30
2K
LS1
D4
N4007 SPEAKER
10K R35
Q3
SOUND 2n2222

R29
2K

SOUND 2% CPU (1 PBO |-, RISEI#8 3 (% 3 MWiH:

U1lA

gé PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR PC15-0SC32_OUT ‘3‘

6| PAVUSART2_RTS/ADC_INL/TIM2_CH2 PC14-0SC32_IN [

I7| PA2/USART2_TX/ADC_IN2/TIM2_CH3 PC13-ANTI_TAMP [—£%

50| PA3/USART2_RX/ADC_IN3/TIM2_CH4 PC12 =5

5| PA4/SPI1_NSS/USART2_CK/ADC_IN4 PC11 27

55| PA5/SPI1_SCK/ADC_IN5 PC10 [5

55| PA6/SPI1_MISO/ADC_IN6/TIM3_CH1 PC9 35

27| PA7/SPI1_MOSI/ADC_IN7/TIM3_CH2 PC8 55

22| PABIUSARTL_CK/TIMI_CH1/MCO PC7 57

25| PAY/USARTL_TX/TIM1_CH2 PC6 [55

22| PALO/USARTL_RXTIMI_CH3 PC5/ADC_IN15 |57

25| PALL/ USARTL_CTS/CANRX/ USBDM (2)/TIML_CH4 PC4/ADC_IN14 |57

76| PA12 / USARTL_RTS/CANTX/ USBDP (2)/TIML_ETR PC3/ADC_IN13 |5

29| PA13/JTMS-SWDAT PC2/ADC_IN12 [5
—55| PA141JTCK-SWCLK PC1/ADC_IN11 |
—=— PA15/JTDI PCO/ADC_IN10

SOUND % PBO/ADC_IN8/TIM3_CH3 osc_IN |2

—5g| PBUADC_IN9/TIM3_CH4

£c-| PB2/ BOOT1

=¢—| PB3/1JTDO

== PB4/JTRST 6

=g | PB5/I2C1_SMBAI 0osc_ouT

=g| PB6/I2C1_SCL/TIM4_CH1 "

5| PB7/12C1_SDA/TIMA4_CH2 PD2

55| PB8/TIMA_CH3 7

57| PBY/TIMA_CH4 NRST

So-| PB10/12C2_SCL/USART3_TX 60

33| PB11/12C2_SDA/USART3_RX BOOTO ——

34| PB12/SPI2_NSS/12C2_SMBA/USART3_CK/TIM1_BKIN

35| PB13/SPI2_SCK/USART3_CTS/TIM1_CHIN

26| PB14/SPI2_MISO/USART3_RTS/TIML_CH2N

PB15/SPI2_MOSI/TIM1_CH3N
STM32F103R

A5 b B RE AL b B AT 1L A A 5 1) I P 4 P A IR, DU R R I T AR -

TIM3->ARR = i;
TIM3->CCR3 = i/2;

X B T A AR, FAI T EEAE STM32_ Init.c [¥] Configuration Wizard 1L & PWM,
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28 PB1/ADC_IN9/TIM3_CH4
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1A

PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR
PAL/USART2_RTS/ADC_IN1/TIM2_CH2
PA2/USART2_TX/ADC_IN2/TIM2_CH3

07| PA3/USART2_RX/ADC_INS/TIM2_CH4

PA4/SPI1_NSS/USART2_CK/ADC_IN4
PAS5/SPI1_SCK/ADC_IN5
PA6/SPI1_MISO/ADC_IN6/TIM3_CH1
PA7/SPI1_MOSI/ADC_IN7/TIM3_CH2

42 PA8/USART1_CK/TIM1_CH1/MCO

23 PA9/USART1_TX/TIM1_CH2

24 PA10/USARTL_RX/TIM1_CH3

25 | PA1l/ USARTL_CTS/CANRX/ USBDM (2)/TIM1_CH4

PA12 / USARTL_RTS/CANTX/ USBDP (2)/TIML_ETR

29 PA13/JTMS-SWDAT
50 PA14/JTCK-SWCLK

PA15/JTDI
PBO/ADC_IN8/TIM3_CH3

PB2/ BOOT1

25| PB3/JTDO

PB4/JTRST

58 PB5/I2C1_SMBAI
59 PB6/12C1_SCL/TIM4_CH1
61 | PB7/12C1_SDA/TIMA_CH2

PB8/TIM4_CH3

29 PBY/TIM4_CH4
30 PB10/12C2_SCL/USART3_TX

PB11/12C2_SDA/USART3_RX

34| PB12/SPI2_NSS/I2C2_SMBA/USART3_CK/TIM1_BKIN

5 PB13/SPI2_SCK/USART3_CTS/TIM1_CHI1N
6 PB14/SPI2_MISO/USART3_RTS/TIM1_CH2N
PB15/SP12_MOSI/TIM1_CH3N

PC15-0SC32_OUT
PC14-0SC32_IN
PC13-ANTI_TAMP

PC6
PC5/ADC_IN15
PC4/ADC_IN14
PC3/ADC_IN13
PC2/ADC_IN12
PC1/ADC_IN11
PCO/ADC_IN10

OSC_IN

0sc_ouT
PD2
NRST

BOOTO

IS

o

N

o
0o

52

o
2

40
39

0|
G|

37

N
0

24
11
10

o

oo

o

|54

60

STM32F103R

/%
| SOFTWARE DATA

*\

\k

fidefine I2C_Speed 100000

#tdefine I12C OwnAddr 0xAOQ

12C InitTypeDef i = {
12C Mode 12C,
I12C DutyCycle 2,
12C_OwnAddr,
I12C_Ack Enable

I12C AcknowledgedAddress 7bit,

I12C Speed
s

*/

/%

| 12C Initialisation

*\

\k

*/
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void 12C Initialisation( void ) {
RCC_APB2PeriphClockCmd (RCC_APB2Periph AFIO, ENABLE) ;
/* Enable 12C1 clocks */
RCC_APB1PeriphClockCmd (RCC_APB1Periph I12C1, ENABLE) ;
12C DeInit (I2C1);
I2C Init(I2C1, &i);

I2C Cmd (I2C1, ENABLE);
}
u32 waitForEvent (u32 event) {
int i;
for(i = 2000000; i > 0; i—) f
u32 s = I12C1->SR1;
//if (s & (I2C FLAG TIMEOUT | I2C FLAG PECERR | I2C FLAG OVR | I2C FLAG AF |
12C FLAG ARLO | I2C FLAG BERR | I2C FLAG STOPF));
if (s & event) return s;
}
return 0;
}
void sendStart (void) {
12C _GenerateSTART (I12C1, ENABLE) ; // send start when bus
becomes available
waitForEvent (12C_FLAG SB) ;
T12C1->DR = 12C OwnAddr; // send slave
address for transmission
waitForEvent (12C FLAG ADDR) ;
12C1->SR2; // clear event
}
void sendData (u8 data) {
//waitForEvent (I12C FLAG TXE) ;
waitForEvent (I2C_FLAG BTF) ;
I12C1->DR = data; // send byte
}
void sendStop(void) {
waitForEvent (I2C FLAG TXE) ;
12C GenerateSTOP (I2C1, ENABLE) ; // send stop after current
byte
}
u8 receiveByte (void) {
12C GenerateSTART (I12C1, ENABLE) ; // send start when bus
becomes available
waitForEvent (I2C_FLAG SB) ;
12C AcknowledgeConfig(12C1, DISABLE) ; // only one byte will be

read
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12C1->DR = I12C OwnAddr | 0x01: // send slave address
for reception

waitForEvent (I12C FLAG ADDR) ;

12C1->SR2; // clear event

waitForEvent (12C FLAG RXNE) ;

12C GenerateSTOP (I2C1, ENABLE) ; // send stop after current
byte

return I12C1->DR; // receive byte

}
/* *\

| T2C Write Byte
\k %/

void WriteByte (ul6 addr, u8 data) {
/* Enable 12C1 acknowledgement if it is already disabled by other function */
//12C AcknowledgeConfig(I2C1, ENABLE) ;
//12C AcknowledgeConfig (I2C1, DISABLE) ; // only one byte will be

read

sendStart () ;
sendData ( addr & OxFF ) ;
//12C AcknowledgeConfig (I2C1, DISABLE) ; // only one byte will be
read
sendData( data ) ;
waitForEvent (I2C_FLAG BTF) ;
sendStop () ;
}
/* *\
| 12C Read Byte
\* */
u8 ReadByte (ul6 addr) {
/* Enable 12C1 acknowledgement if it is already disabled by other function */
//12C AcknowledgeConfig (I2C1, ENABLE) ;

sendStart () ;
sendData ( addr & OxFF ) ;
//sendStart () ;
//sendStop () ;
return receiveByte() ;
}
/% *\

Delay
EN Inserts a delay time.
|

\
\
| nCount: ZEMFHA]
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| nCount: specifies the delay time length.
\k %/
void Delay (vu32 nCount) {

for (; nCount != 0; nCount—-);

}

/* *\
| MIAN ENTRY
\k %/
int main (void) {
char s[20];
stm32 Init O; // STM32 setup
LCD Tnit();

12C Initialisation();

LCD Clear Screen(Blue);

Font = 0;

LCD PutString (30, 0, "STM32F JF%&#x”, Cyan, Blue) ;

LCD PutString (10, 113, " & ARIMIEF RS, Yel low, Blue) ;
LCD PutString (40, 20, “TI2C Test”, Blue, Cyan) ;

LCD PutString (5, 38, 724C02 Address 0x00”, Cyan, Blue) ;

LCD PutString (4, 62, "Write:0x55”, Red, Yellow) ;
WriteByte (0x00, 0x55):

Delay (30000) ;

sprintf (s, “Read:0x%2X”, ReadByte (0x00) );
LCD PutString (4, 82, s, Red, Yellow) ;

for(;;) {
GPIOB->ODR &= "LED; // switch on LED
Delay (2000000) ;
GPIOB->ODR |= LED; // switch off LED
Delay (2000000) ;
}
}
/% *\
| END OF FILE
\k */
FeFPigATfa, AT AEM S bR B 25 N 0x55, B2 0x55.
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43 PA9/USARTL_TX/TIM1_CH2 PC6 25
44 PA10/USARTL_RX/TIM1_CH3 PC5/ADC_IN15 24
75 PA11/ USART1_CTS/CANRX/ USBDM (2)/TIM1_CH4 PC4/ADC_IN14 11
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34| PB12/SPI2_NSS/I2C2_SMBA/USART3_CK/TIM1_BKIN
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STM32F103R

XA B IRATEH T TP SO R 48 FatFS Chttp://elm-chan.org/fsw/ff/00index_e.html) K
1 SD F-
F 3 EARS:

f mount(@, &fs);

fres = f_open (&F, filename, FA READ | FA_WRITE | FA_CREATE_ALWAYS);
//printf("status f open: %d\n\r", fres); //status @ = success
f sync (&F);

fres = f write (&F, bufl, sizeof (bufl) - 1, &bytesWritten);
f sync (&F);
//printf("status f_write: %d\n\r", fres); //status @ = success

f close (&F);

f mount(®, NULL);
BTAVESL T A BEAN—BOCF, FAHEA SD R, BIFEBITE, M2 T test.txt
R3cft, AT LU R4 45 PC WL L& 2,
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Expand &l | Colapseal | Hep |

Option | Value 28
+-Clock Configuration v
: - Independent Watchdog Configuration
H-System Timer Configuration r
-Eeal Time Clock Configuration r
“Timer Configuration v
| USART Configwration v
- 1 : USART #1 enable g
-Baundrate 9B00 Baud
-Data Bits d Data Bits
~Stop Bits 1 Stop Bit
‘FParity Ho Parity
-Flow Comtral Hone
-Fins used TH = FAS, RX = FAlO
-USART] interrupts r
USARTZ : USART #2 ensble r
B-USARTZ : USART #3 ensble r
[H-External interruptfevent Configuration r
- Tamper Configuration r
[+ General purpose I/0 Configuration i 4
TextEditor ), Configuration Wizard |
/* __________________________________________________________ *\

| sendChar |

| Write character to Serial Port. |

int SendChar (int ch) {

while (!(USART1->SR & USART_FLAG_TXE));
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USART1->DR = (ch & Ox1FF);

return (ch);

| GetKey |

| Read character to Serial Port. |

int GetKey (void) {

while (!(USART1->SR & USART_FLAG_RXNE));

return ((int)(USART1->DR & Ox1FF));

}
/* __________________________________________________________ *\
| MIAN ENTRY [
\* __________________________________________________________ */
int main (void) {
stm32_Init (); // STM32 setup

LCD_Init();
LCD_Clear_Screen(Blue);

Font = 0;

LCD_PutString(30,0, "STM32F JIF&H",Cyan,Blue);
LCD_PutString(15,16, "UART &) /7 :0iB(5", Red, Yellow);
Font = 1;

LCD_PutString(38,32,"Version 1.0",Green,Blue);

Font = 0;

LCD_PutString (10,94, " Mll¥EH A", Yellow, Blue);
LCD_PutString(36,111, "www.the@.net" ,Magenta,Blue);

printf ("Polling mode Serial I/O Example\r\n\r\n");
for(5;) {
unsigned char c;

printf ("Press a key. ");

c = getchar ();

printf ("\r\n");

printf ("You pressed '%c'.\r\n\r\n", c);
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| USART1_IRQHandler |
| Handles USART1 global interrupt request. |

void USART1_IRQHandler (void) {
volatile unsigned int IIR;

struct buf_st *p;

IIR = USART1->SR;

if (IIR & USART_FLAG_RXNE) { // read interrupt
USART1->SR &= ~USART_FLAG_RXNE; // clear interrupt
p = &rbuf;

if (((p->in - p->out) & ~(RBUF_SIZE-1)) == 0) {
p->buf [p->in & (RBUF_SIZE-1)] = (USART1->DR & OX1FF);

p->in++;

if (IIR & USART_FLAG_TXE) {
USART1->SR &= ~USART_FLAG_TXE; // clear interrupt

p = &tbuf;

if (p->in != p->out) {
USART1->DR = (p->buf [p->out & (TBUF_SIZE-1)] & Ox1FF);

p->out++;
tx_restart = 0;
}
else {
tx_restart = 1;
USART1->CR1 &= ~USART_FLAG_TXE; // disable TX interrupt if nothing
to send
}
}
}
/* __________________________________________________________ *\

| buffer_Init |

| initialize the buffers |
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void buffer_Init (void) {

tbuf.in = 0; // Clear com buffer indexes
tbuf.out = 0;

tx_restart = 1;

rbuf.in = 9;
rbuf.out = 9;

}

/* __________________________________________________________ *\
| SsendChar

| transmit a character |

int SendChar (int c) {
struct buf_st *p = &tbuf;

// If the buffer is full, return an error

value
if (SIO_TBUFLEN >= TBUF_SIZE)

return (-1);

p->buf [p->in & (TBUF_SIZE - 1)] = c; // Add data to the transmit buffer.

p->in++;

if (tx_restart) { // If transmit interrupt is disabled,
enable it

tx_restart = 0;

USART1->CR1 |= USART_FLAG_TXE; // enable TX interrupt

return (0);

| GetKey |

| receive a character |

int GetKey (void) {
struct buf_st *p = &rbuf;

if (SIO_RBUFLEN == @)

return (-1);
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return (p->buf [(p->out++) & (RBUF_SIZE - 1)]);

| Delay |

| #ERY Inserts a delay time. |

| nCount: ZEM i H |

| nCount: specifies the delay time length. |

void Delay(vu32 nCount) {

for(; nCount != @; nCount--);
}
/* __________________________________________________________ *\
| MIAN ENTRY [
\* __________________________________________________________ */
int main (void) {
buffer_Init(); // init RX / TX buffers
stm32_Init (); // STM32 setup

LCD_Init();
LCD_Clear_Screen(Blue);

Font = 0;

LCD_PutString(30,0, "STM32F JIF&H",Cyan,Blue);
LCD_PutString(15,16, "UARTH W /720l ", Red, Yellow) ;
Font = 1;

LCD_PutString(38,32,"Version 1.0",Green,Blue);

Font = 0;

LCD_PutString (10,94, " Mll¥EH A", Yellow, Blue);
LCD_PutString(36,111, "www.the@.net" ,Magenta,Blue);

printf ("Interrupt driven Serial I/O Example\r\n\r\n");
for(5;) {
unsigned char c;

printf ("Press a key. ");

c = getchar ();

printf ("\r\n");

printf ("You pressed '%c'.\r\n\r\n", c);
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BTHE cAN B&iEEiNE

3v3
CP14 3v3 o
lloomr Us o o8
R27 1K: ;E Rs 8 CANH L M 1 12
4 > 6 2

CAN_R W R CANL [
CAN_D D Vref —0 INPUT

SN SNG5HVD 230

N

CAN ¥ 2 /E SEIAE CANLc T

#include <stm32f10x_lib.h> // STM32F1@x Library Definitions
#include "STM32_Reg.h" // STM32 register and bit Definitions
#include "STM32_Init.h" // STM32 Initialization
#include "CAN.h" // STM32 CAN adaption layer
CAN_msg CAN_TxMsg; // CAN messge for sending
CAN_msg CAN_RxMsg; // CAN message for receiving
unsigned int CAN_TxRdy = 0; // CAN HW ready to transmit a message
unsigned int CAN_RxRdy = 0; // CAN HW received a message
2

setup CAN interface

K L o o o e e o o e e e e e e e e e e e e e m e m e — e ———————— */

void CAN_setup (void) {
unsigned int brp = stm32_GetPCLK1();

RCC->APB1ENR |= RCC_APBI1ENR_CANEN; // enable clock for CAN

// Note: MCBSTM32 uses PB8 and PB9 for CAN

RCC->APB2ENR |= RCC_APB2ENR_AFIOEN; // enable clock for Alternate Function
AFIO->MAPR &= OXFFFFOFFF; // reset CAN remap

AFIO->MAPR |= 0x00004000; // set CAN remap, use PBS, PB9
RCC->APB2ENR |= RCC_APB2ENR_IOPBEN; // enable clock for GPIO B

GPIOB->CRH &= ~(Ox0OF<<0);
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GPIOB->CRH |= (@x08<<0); // CAN RX pin PB.8 input push pull

GPIOB->CRH &= ~(0Ox0F<<4);
GPIOB->CRH |= (0Ox@B<<4); // CAN TX pin PB.9 alternate output push
pull

NVIC->Enable[@] |= (1 << (USB_HP_CAN_TX_IRQChannel & @x1F));// enable interrupt
NVIC->Enable[@] |= (1 << (USB_LP_CAN_RX@ IRQChannel & @x1F));// enable interrupt

CAN->MCR = (CAN_MCR_NART | CAN_MCR_INRQ); // init mode, disable auto.
retransmission
// Note: only FIFO @, transmit mailbox ©
used
CAN->IER = (CAN_IER_FMPIE@ | CAN_IER_TMEIE); // FIFO @ msg pending, Transmit mbx
empty

/* Note: this calculations fit for PCLK1 = 36MHz */
brp = (brp / 18) / 500000; // baudrate is set to 500k bit/s

/* set BTR register so that sample point is at about 72% bit time from bit start */
/* TSEG1 = 12, TSEG2 = 5, SJW = 4 => 1 CAN bit = 18 TQ, sample at 72% */

CAN->BTR &= ~((( ox03) << 24) | (( ox07) << 20) | (( OXOF) << 16)
| ( Ox1FF));

CAN->BTR |= ((((4-1) & 0x@3) << 24) | (((5-1) & 0x07) << 20) | (((12-1) & OXOF) <<
16) | ((brp-1) & Ox1FF));
}
R o o o o 3 0 o s i i i S S e i

leave initialisation mode

K L L o o o o o o e e e e e e e e e e e e e ———— - */

void CAN_start (void) {

CAN->MCR &= ~CAN_MCR_INRQ; // normal operating mode, reset INRQ
while (CAN->MSR & CAN_MCR_INRQ);

void CAN_testmode (unsigned int testmode) {

CAN->BTR &= ~(CAN_BTR_SILM | CAN_BTR_LBKM); // set testmode
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CAN->BTR |= (testmode & (CAN_BTR_SILM | CAN_BTR_LBKM));

void CAN_waitReady (void) {

while ((CAN->TSR & CAN_TSR_TME@) == 0);
CAN_TxRdy = 1;

void CAN_wrMsg (CAN_msg *msg) {

CAN->sTxMailBox[@].TIR = (unsigned int)e; // Reset TIR register
// Setup identifier information
if (msg->format == STANDARD_FORMAT) { // Standard ID
CAN->sTxMailBox[@].TIR |= (unsigned int)(msg->id << 21) | CAN_ID STD;
} else { // Extended ID
CAN->sTxMailBox[@].TIR |= (unsigned int)(msg->id << 3) | CAN_ID EXT;
}
// Setup type information
if (msg->type == DATA_FRAME) { // DATA FRAME
CAN->sTxMailBox[@].TIR |= CAN_RTR_DATA;
}
else { // REMOTE FRAME
CAN->sTxMailBox[@].TIR |= CAN_RTR_REMOTE;
}

// Setup data bytes
CAN->sTxMailBox[@].TDLR = (((unsigned int)msg->data[3] << 24) |
((unsigned int)msg->data[2] << 16) |
((unsigned int)msg->data[1] << 8) |
((unsigned int)msg->data[@]) )
CAN->sTxMailBox[@].TDHR = (((unsigned int)msg->data[7] << 24) |
((unsigned int)msg->data[6] << 16) |
((unsigned int)msg->data[5] << 8) |
((unsigned int)msg->data[4]) )
// Setup length
CAN->sTxMailBox[@].TDTR &= ~CAN_TDTxR_DLC;
CAN->sTxMailBox[@].TDTR |= (msg->len & CAN_TDTxR_DLC);

// Transmit mailbox © is empty
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CAN->IER |= CAN_IER TMEIE; // enable TME interrupt
CAN->sTxMailBox[@].TIR |= CAN_TIXR_TXRQ; // transmit message

}

R o o o o 3 0 o s i i i S S e i
read a message from CAN peripheral and release it

K L L o o o o o o e e e e e e e e e e e e e ———— - */

void CAN_rdMsg (CAN_msg *msg) {
// Read identifier information
if ((CAN->sFIFOMailBox[@].RIR & CAN_ID EXT) == @) { // Standard ID
msg->format = STANDARD_FORMAT;

msg->id = (u32)0x00P0O7FF & (CAN->SFIFOMailBox[@].RIR >> 21);
} else { // Extended ID

msg->format = EXTENDED_FORMAT;

msg->id = (u32)0x0003FFFF & (CAN->SFIFOMailBox[@].RIR >> 3);

// Read type information
if ((CAN->sFIFOMailBox[@].RIR & CAN_RTR_REMOTE) == @) {

msg->type = DATA_FRAME; // DATA  FRAME
} else {
msg->type = REMOTE_FRAME; // REMOTE FRAME

// Read length (number of received bytes)
msg->len = (unsigned char)0x0000000F & CAN->SFIFOMailBox[@].RDTR;

// Read data bytes
(CAN->sFIFOMailBox[@©].RDLR);
(CAN->sFIFOMailBox[@©].RDLR >> 8);
(CAN->sFIFOMailBox[@©].RDLR >> 16);
(CAN->sFIFOMailBox[@©].RDLR >> 24);

msg->data[@] = (unsigned int)Ox000000FF
msg->data[1] = (unsigned int)Ox000000FF
msg->data[2] = (unsigned int)Ox000000FF
msg->data[3] = (unsigned int)Ox000000FF

Q @ @@

msg->data[4] = (unsigned int)Ox000000FF
msg->data[5] = (unsigned int)Ox000000FF
msg->data[6] = (unsigned int)Ox000000FF
msg->data[7] = (unsigned int)Ox000000FF

(CAN->sFIFOMailBox[@].RDHR);

(CAN->sFIFOMailBox[@].RDHR >> 8);
(CAN->sFIFOMailBox[@].RDHR >> 16);
(CAN->sFIFOMailBox[@].RDHR >> 24);

2 @@ @@

CAN->RFOR |= CAN_RF@OR_RFOMO; // Release FIFO @ output mailbox

void CAN_wrFilter (unsigned int id, unsigned char format) {
static unsigned short CAN_filterIdx = 0;
unsigned int CAN_msgId =0,
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ba

if (CAN_filterIdx > 13) { // check if Filter Memory is full
return;
}
// Setup identifier information

if (format == STANDARD_FORMAT) { // Standard ID

CAN_msgId |= (unsigned int)(id << 21) | CAN_ID_STD;
} else { // Extended ID

CAN_msgId |= (unsigned int)(id << 3) | CAN_ID EXT;
}
CAN->FMR |= CAN_FMR_FINIT; // set Initialisation mode for filter
nks

CAN->FAGR &= ~(unsigned int)(1 << CAN_filterIdx); // deactivate filter
// initialize filter
CAN->FS@OR |= (unsigned int)(1 << CAN_filterIdx);// set 32-bit scale configuration

CAN->FMOR |= (unsigned int)(1 << CAN_filterIdx);// set 2 32-bit identifier list mode

CAN->sFilterRegister[CAN_filterIdx].FRO® = CAN_msgId; // 32-bit identifier
CAN->sFilterRegister[CAN_filterIdx].FR1 = CAN_msgId; // 32-bit identifier

CAN->FFAOR &= ~(unsigned int)(1 << CAN_filterIdx); // assign filter to FIFO ©

CAN->FAGR |= (unsigned int)(1 << CAN_filterIdx); // activate filter
CAN->FMR &= ~CAN_FMR_FINIT; // reset Initialisation mode for filter
banks
CAN_filterIdx += 1; // increase filter index
}
R o o o o 3 0 o s i i i S S e i
CAN transmit interrupt handler
K L L o o o o e o e e e e e e e e e e e e e ———— - */
void USB_HP_CAN_TX_ IRQHandler (void) {
if (CAN->TSR & CAN_TSR_RQCPO) { // request completed mbx ©
CAN->TSR |= CAN_TSR_RQCPO; // reset request complete mbx ©
CAN->IER &= ~CAN_IER_TMEIE; // disable TME interrupt

CAN_TxRdy = 1;
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CAN receive interrupt handler

void USB_LP_CAN_RX@_IRQHandler (void) {

if (CAN->RF@R & CAN_RFOR_FMP@) {
CAN_rdMsg (&CAN_RxMsg);

CAN_RxRdy = 1;

}

EFREF, FATREE ADC He 4 i) &5
for(5;) {

analog[@] * 150 / OXFFF;
//sprintf(s, "%d", i);
//LCD_PutString(5,80,s,Red,Yellow);

LCD_Rectangle( 5,80,5+i,86, Magenta );

LCD_Rectangle( 6+i,80,155,86, Green );

POEH X,

i

if (CAN_TxRdy) {
CAN_TxRdy = 0;

CAN_TxMsg.data[o0]
CAN_wrMsg (&CAN_TxMsg);

analog[@]>>4;

val Tx = CAN_TxMsg.data[@];
}
Delay(10000);

if (CAN_RxRdy) {
CAN_RxRdy = 0;

val Rx

}

CAN_RxMsg.data[®o];

sprintf(s, "Tx:%2X", val_Tx );

LCD_PutString(4+52,42,s,Red,Yellow);

sprintf(s, "Rx:%2X", val Rx );
LCD_PutString(4+52,60,s,Red,Yellow);

Delay(10000);
}

// message pending ?

// read the message

// set receive flag

[ It 42 52 ROR [

// data[@] field = ADC value

// transmit message

// Wait a while to receive the message

// Wait a while to receive the message

X LFRATH A 7 SO S5, AT A B B2 A SR, S 3RAT B HAH [ 1)
STM32 B 1) CAN Bl 28 3% B2 31| — i i 75 BB 0 CAN Bk i #8 W) 4R 4k void can_Init (void) B
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.

/* __________________________________________________________ *\
|initialize CAN interface |

\* __________________________________________________________ */

void can_Init (void) {

CAN_setup (); // setup CAN interface
CAN_wrFilter (33, STANDARD_FORMAT); // Enable reception of messages

/* COMMENT THE LINE BELOW TO ENABLE DEVICE TO PARTICIPATE IN CAN NETWORK  */

CAN_testmode(CAN_BTR_SILM | CAN_BTR_LBKM); // Loopback, Silent Mode (self-test)
CAN_start (); // leave init mode
CAN_waitReady (); // wait til mbx is empty
}
Horr
CAN_testmode(CAN_BTR_SILM | CAN_BTR_LBKM); // Loopback, Silent Mode (self-test)

FEARER, T DASE IR R XSO LB R T
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(]
/* __________________________________________________________ *\
| SIS Bk S
\* __________________________________________________________ */

#include <stdio.h>

#include <stm32fl1ex_lib.h> // STM32F10x Library Definitions
#include "STM32_Init.h" // STM32 Initialization

#include "TFTO18.h"

int ledLight = 0;

/* __________________________________________________________ *\
| HARDWARE DEFINE |

\* __________________________________________________________ */

#tdefine LED (1< 5) // PB5: LED D2

/* __________________________________________________________ *\
| Timerl Update Interrupt Handler |

\* __________________________________________________________ */

void TIM1_UP_IRQHandler (void) {

if ((TIM1->SR & 0x0001) != 0) { // check interrupt source

ledLight = ~ledlLight;
if( ledLight )

GPIOB->0DR &= ~LED; // switch on LED
else
GPIOB->ODR |= LED; // switch off LED
TIM1->SR &= ~(1<<0); // clear UIF flag
}
} // end TIM1_UP_IRQHandler
/* __________________________________________________________ *\
| MIAN ENTRY |
\* __________________________________________________________ */
int main (void) {
stm32_Init (); // STM32 setup

LCD_Init();
LCD_Clear_Screen(Blue);

Font = 0;
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LCD_PutString(30,0,"STM32F JF&#",Cyan,Blue);
LCD_PutString(25,16, " & & KL% " ,Red, Yellow) ;

Font = 1;
LCD_PutString(38,32,"Version 1.0",Green,Blue);
Font = 0;

LCD_PutString(10,94, "M H AR ", Yellow,Blue) ;
LCD_PutString(36,111, "www.thed.net",Magenta,Blue);

for(5;) {

RERCE B

B E:\ErEabeddedyZ32R\Software\Examplei12. 1 — TimeriInitialisation\SIN32 Init.c

Expand&ll | Collapse il | Help

Option Value
+ r
+ r
—-Timer Configuration [+
—-TIM! : Timer 1 enabled [+
TIMl period [us] 250000

TIMI repetition counter

1=

¥
ERTIM] interrupts
TIM1_DIEE. TDE: Trigger DMA request enabled

TIM1_DIER. CCADE: Capture/Compare 4 IMA request enabled
TIMi_DIER. CC3DE: Capture/Compare 3 IMA request enabled
TIM1_DIER. CCZDE: Capture/Compare 2 DMA request enabled
TIM1_DIER. CCIDE: Capture/Compare 1 DMA request enabled
TIM1_DIEER VDE: Update DMA request enabled

TIM1_DIER. BIE: Break interrupt enabled

TIM1_DIEE TIE: Trigger interrupt enabled

TIM1_DIEE. COMIE: COM interrupt enabled

TIM1_DIER. CC4IE: Capture/Compare 4 interrupt enabled
TIM1_DIER. CC3IE: Capture/Compare 3 interrupt enabled
TIMi_DIER. CC2IE: Capture/Compare 2 interrupt enabled
TIM1 _DIER. CCIIE: Capture/Compare 1 interrupt enabled
TIM1_DIEE UIE: Update interrupt enabled

e M M e e e e e e e s A B

|

Text Editor j Configuration Wizard I.l‘r

FEFEAT A, BATE BRI E NI,
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F+tE RrCiiE

STM32 S F HE b AL B R SZF BB (RTOD .

3v3'_QL

FB1 VCC

BAT LED
c27
n U1B R8 100
— 10uF/35V vBAT L
3V
CP5 100nF I 13 | obA vssa |12 — on
CP1100nF 19 oo vss |18 T
CP2 100nF 32 31
CP3100nF 48 ggg xgg 47
CP4 100nF 64| \op vas |63
— _|3V3 _—
. STM32F103R B

BT —A 32.768KHz [ ihk:

X2
32.768 kHz L]
U1A
31‘51 PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR PC15-0SC32_OUT ‘31 pC14
T6| PAL/USART2_RTS/ADC_INL/TIM2_CH2 PC14-0SC32_IN [
17| PA2/USART2_TXADC_IN2/TIM2_CH3 PC13-ANTI_TAMP [—£=
50| PA3/USART2_RX/ADC_IN3/TIM2_CH4 PC12 5
51| PA4/SPI1_NSS/USART2_CK/ADC_IN4 PCI1 =7
55| PAS/SPI1_SCK/ADC_IN5 PC10 5
53| PAB/SPI1_MISO/ADC_ING/TIM3_CH1 PCY [3¢
21| PA7/SPI1_MOSI/ADC_IN7/TIM3_CH2 PC8 35
72| PAB/USART1_CK/TIMI_CH1/MCO PC7 5=
75| PA9/USARTL_TXTIM1_CH2 PC6 55
24| PALO/USARTL_RX/TIM1_CH3 PC5/ADC_IN15 [54
25 | PA11/ USARTL_CTS/CANRX/ USBDM (2)/TIM1_CH4 PC4/ADC_IN14 [-37
76| PA12 / USARTL_RTS/CANTX/ USBDP (2)/TIML_ETR PC3/ADC_IN13 |5
79| PA13/JTMS-SWDAT PC2/ADC_IN12 [
50| PA14/JTCK-SWCLK PC1/ADC_IN11 [
PA15/JTDI PCO/ADC_IN10
g? PBO/ADC_IN8/TIM3_CH3 osc_IN 2
58| PBI/ADC_IN/TIM3_CH4
£c| PB2/ BOOTL
26| PB3/1JTDO
== PB4/JTRST 6
=g | PB5/I2C1_SMBAI 0sc_ouT
=g | PB6/I2C1_SCL/TIM4_CH1 54
61| PB7/12C1_SDA/TIMA_CH2 PD2
65| PB8/TIMA_CH3 -
55| PBY/TIMA_CH4 NRST
S| PB10/I12C2_SCL/USART3_TX 60
35 PB11/12C2_SDA/USART3_RX BOOTO [——
34| PB12/SPI2_NSS/I2C2_SMBA/USART3_CK/TIM1_BKIN
35| PB13/SPI2_SCK/USART3_CTS/TIMI_CHIN
36| PB14/SPI2_MISO/USART3_RTS/TIMI_CH2N
PB15/SPI2_MOSI/TIM1_CH3N
STM32F103R
/% %\

PC15 i

| HA

RDWARE DEFINE

ca
10p

C3
10p
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\* */
#define LED (1<5) // PB5: LED D2
/% *\
| RTC Interrupt Handler
\* */
void RTC IRQHandler (void) {
if (RTC->CRL & (1<<0) ) A // check second flag
RTC—>CRL &= " (1<<0) ; // clear second flag

ledLight = “ledLight;
if( ledLight )

GPIOB->ODR &= "LED; // switch on LED
else
GPIOB->ODR |= LED; // switch off LED
}
if (RTC—>CRL & (1<<1) ) A // check alarm flag
RTC->CRL &= ~(1<<1); // clear alarm flag
Alarm = 1;

}

} // end TIM1 UP_IRQHandler
/* *\

| RTC Interrupt Handler
\k %/
void DisplayTime (void) {

unsigned int TimeVar=0, THH = 0, TMM = 0, TSS = 0;

char s[30];

TimeVar = RTC->CNTH << 16 | RTC->CNTL;
/% Compute hours %/

THH = TimeVar/3600;

/% Compute minutes */

TMM = (TimeVar % 3600)/60;

/% Compute seconds */

TSS = (TimeVar % 3600)% 60;

sprintf (s, “%2d H%2d 43%2d b7, THH, TMM, TSS);
LCD PutString(30, 50, s, Red, Yellow) ;
}

/% *\
| MIAN ENTRY
\k %/
int main (void) {
stm32 Tnit () // STM32 setup

LCD_Tnit();
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A

LCD Clear Screen(Blue);

Font = 0;
LCD PutString(30, 0, "STM32F JI%&#Z”, Cyan, Blue) ;
LCD PutString (40, 16, "RTC TP s286”, Red, Yellow) ;

Font = 1;
LCD PutString(38, 32, "Version 1.07, Green, Blue) ;
Font = 0;

LCD PutString (10, 94, " &R F REFGE”, Yellow, Blue) ;
LCD PutString(36, 111, “www. the0. net”, Magenta, Blue) ;

for(;;) {
DisplayTime () ;
if (Alarm == 1)
LCD_PutString (60, 70, “#}%”, Yellow, Red) ;

}
/% *\
| END OF FILE
\k %/
X B AR i B s s I Ta) o[]S e R A RO T
B, WIMH RTC, G W E — /IR, AR5 S B B JF H 2R .
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PBSﬁ

PAO

PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR

PA1/USART2_RTS/ADC_IN1/TIM2_CH2

PA2/USART2_TX/ADC_IN2/TIM2_CH3

ol|~|o|o| s

N

N
[y

PA3/USART2_RX/ADC_IN3/TIM2_CH4
PA4/SPI1_NSS/USART2_CK/ADC_IN4
PA5/SPI1_SCK/ADC_IN5

—5% PA6/SPI1_MISO/ADC_IN6/TIM3_CH1

PA7/SPI1_MOSI/ADC_IN7/TIM3_CH2

PA8/USART1_CK/TIM1_CH1/MCO

PA9/USARTL_TX/TIM1_CH2

INFNFN FNIRYINY

BRI |w[N

PA10/USARTL_RX/TIM1_CH3
PA11 / USARTL_CTS/CANRX / USBDM (2)/TIM1_CH4

PA12 / USART1_RTS/CANTX/ USBDP (2)/TIM1_ETR

PA13/JTMS-SWDAT

RIININIS
ol|o|o|o

PA14/JTCK-SWCLK

PA15/JTDI

PBO/ADC_IN8/TIM3_CH3
PB1/ADC_IN9/TIM3_CH4
PB2 / BOOTL

PB3/JTDO

PB4/JTRST

PB5/12C1_SMBAI

PB6/I2C1_SCL/TIM4_CH1

PB7/12C1_SDA/TIM4_CH2

PB8/TIMA_CH3

PBY/TIM4_CH4

PB10/12C2_SCL/USART3_TX
PB11/12C2_SDA/USART3_RX
PB12/SPI2_NSS/I2C2_SMBA/USART3_CK/TIM1_BKIN

PB13/SPI2_SCK/USART3_CTS/TIM1_CHIN

PB14/SPI2_MISO/USART3_RTS/TIM1_CH2N

PB15/SPI2_MOSI/TIM1_CH3N

PC15-0SC32_OUT
PC14-0SC32_IN
PC13-ANTI_TAMP
PC12

PC11

PC10

PC9

PC8

PC7

PC6
PC5/ADC_IN15
PC4/ADC_IN14
PC3/ADC_IN13
PC2/ADC_IN12
PC1/ADC_IN11
PCO/ADC_IN10

OSC_IN

0sc_ouT
PD2
NRST

BOOTO

Wl

PC13

No|w|w|w|s|o|o o

U100 |©O|O[|— [N |W)

N

1S (BN

©

00|

ol

| 54
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FATH_EATPIAS L PB2 AT PB3,  IXANSZIG FATTHIIZ YA F L™ A= A B I

STM32F103R

/%

| GIANHERE P Sk S

#\
|

\*
#include
#include
#include
#include

{stdio. h>
{stm32f10x_lib. h>
”STM32 Init.h”
“TFT018. h”

int ledLight = 0;
int Alarm = 0;

*/

// STM32F10x Library Definitions
// STM32 Initialization
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//*/

*\
| HARDWARE DEFINE
\* */
#define LED (1<5) // PB5: LED D2
/* *\
| EXTIO Interrupt Handler
\* */

void EXTIO IRQHandler (void)
{
if (EXTI->PR & (1<<0)) {
if ((ledLight "=1) == 0)
GPIOB->ODR &= "LED;
else
GPIOB->ODR |= LED;

EXTI->PR |= (1<<0);

// EXTI13 interrupt pending?

// switch on LED

// switch off LED

// clear pending interrupt

/%
| EXTI15..10 Interrupt Handler

£\

\ %
void EXTI15 10 IRQHandler (void)
{
if (EXTI->PR & (1<<13)) A
if ((ledLight "=1) == 0)
GPIOB->ODR &= "LED;
else
GPIOB->ODR |= LED;

EXTI->PR |= (1<<13);

}

// EXTIO interrupt pending?

// switch on LED

// switch off LED

// clear pending interrupt

/%
| MIAN ENTRY

*\
|
*/

\k
int main (void) {

stm32 Init ();

LCD Init();

LCD Clear Screen(Blue);

Font = 0;

LCD_PutString (30, 0, “STM32F Jf & #”, Cyan, Blue) ;

// STM32 setup

LCD PutString (35, 16, “AhEB sz ”, Red, Yellow) ;
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Font = 1;
LCD PutString(38, 32, "Version 1.07, Green, Blue) ;
Font = 0;

LCD PutString (10, 94, " MM F AR5, Yellow, Blue) ;
LCD PutString(36, 111, “www. the0. net”, Magenta, Blue) ;

for(;;) {
}
}
/% *\
| END OF FILE
\* */
BAHEATG, gk pe2 Fil PR3, #ia REUTWI AL, RIERGE .
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FThE MRS

3v3
U1A R5
‘5‘ PAO-WKUP/USART2_CTS/ADC_INO/TIM2_CH1_ETR PC15-0SC32_0OUT ‘31 10K
2| PAL/USART2_RTS/ADC_INL/TIM2_CH2 PC14-0SC32_IN F5—pc13
7| PA2/USART2_TX/ADC_IN2/TIM2_CH3 PC13-ANTI_TAMP |—£= - ce
50| PA3/USART2_RXADC_IN3/TIM2_CH4 PC12 25 100nF
5| PA4/SPI1_NSS/USART2_CK/ADC_IN4 PC11 [=F ol I
55| PAS/SPI1_SCK/ADC_IN5 PC10 75 —
551 PAB/SPI1_MISO/ADC_ING/TIM3_CH1 PC9 [39 =
21| PA7/SPI1_MOSI/ADC_IN7/TIM3_CH2 PC8 [33
22| PABIUSARTL_CK/TIML_CH1/MCO PC7 [37 B2
75| PAY/USARTI_TXITIM1_CH2 PC6 [55 B
74| PALO/USARTL_RX/TIML_CH3 PCS/ADC_IN15 [~57
75| PALL/ USARTI_CTS/CANRX/ USBDM (2)/TIM1_CH4 PC4/ADC_IN14 [~f7 —
76| PA12 / USARTL_RTS/CANTX/ USBDP (2)/TIML_ETR PC3/ADC_IN13 |5 -
75| PAL3/JTMS-SWDAT PC2/ADC_IN12 ¢
0| PAL4/JTCK-SWCLK PCUADC_IN11 [
PA15/JTDI PCO/ADC_IN10
33 PBO/ADC_INS/TIM3_CH3 osc_IN |2
55| PBLU/ADC_IN9/TIM3_CH4
£2-| PB2/ BOOT1
2| PB3/JTDO
= PB4/1JTRST 6
5| PB5/12C1_SMBAI 0SC_ouT
9| PB6/I2C1_SCL/TIM4_CH1 54
1| PB7/12C1_SDA/TIMA4_CH2 PD2
65| PB8/TIMA_CH3 -
55| PBI/TIMA_CH4 NRST
0| PB10/I12C2_SCL/USART3_TX 60
=5 PB11/12C2_SDA/USART3_RX BOOTO
34| PB12/SPI2_NSS/12C2_SMBA/USART3_CK/TIM1_BKIN
55| PB13/SPI2_SCK/USART3_CTS/TIML_CHIN
—3&| PBL4/SPI2_MISO/USART3_RTS/TIML_CH2N
PB15/SPI2_MOSI/TIM1_CH3N

STM32F103R

J5 L PB2 BEAEAR NI L

#include <stdio.h>
#include <stm32flOx_lib.h>
#include "STM32 Init.h"
#include "TFTO18.h"

// STM32 Initialization

int ledLight = 0;

// STM32F1@x Library Definitions

// PB5: LED D2
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| TAMPER Interrupt Handler

void TAMPER_IRQHandler(void)

{
if (BKP->CSR & (1<<9) ) {

PWR->CR |= (1<<8);
BDC registers

BKP->CSR |= (1<<1);

BKP->CSR |= (1<<@);

PWR->CR &= ~(1<<8);
BDC registers
if ((BKP->DR1 == @) &&
(BKP->DR2 == @) )
GPIOB->0ODR |= LED;
else
GPIOB->0DR &= ~LED;

int main (void) {
stm32_Init ();

PWR->CR |= (1<<8);
BDC registers

BKP->DR1 = Ox55AA;

BKP->DR2 = 0x33CC;

PWR->CR &= ~(1<<8);
BDC registers

LCD_Init();
LCD_Clear_Screen(Blue);

Font = 0;

// Tamper interrupt flag
// enable access to RTC,

// clear Tamper Interrupt

// clear tamper Event
// disable access to RTC,

// switch off LED

// switch on LED

// STM32 setup
// enable access to RTC,
// fill BKP_DR1 register

// fill BKP_DR2 register
// disable access to RTC,

LCD_PutString(30,0,"STM32F JF&#",Cyan,Blue);
LCD_PutString(35,16, "{Z AKlISZE: ", Red, Yellow) ;

Font = 1;

LCD_PutString(38,32,"Version 1.0",Green,Blue);

Font = 0;

LCD_PutString(10,94, "EIMMFEH AW ST, Yellow,Blue);
LCD_PutString(36,111, "www.the@.net",Magenta,Blue);
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for(5;) {

EFT R

B E:\ErEmbeddedyZ32R\SoftwareiExamplei156. 1 — TamperiInitialisation\STE32 Init.c

Expard &l | Collapse &l | Hep |

Option | Value
[+ Clock Configuration i
-Independent Watchdog Configuration

-System Timer Configuration

-Real Time Clock Configuration

~Timer Configaration

-USART Configuration

-External interrupt/event Configwration

Tamper Fin enable

Tamper pin active lewel
----- Tamper interrupt enable

tive lewel = LOW

-General purpose 1/0 Configuration
[+-Embedded Flazh Configuration

CURE et -t e B e e e B

Text Editor ), Configuration Wizard |
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B=1E Al)miie

#include <stdio.h>

#include <stm32fl1ex_1lib.h> // STM32F10x Library Definitions
#include "STM32_Init.h" // STM32 Initialization

#include "TFTO18.h"

int ledlLight = ©;

/* __________________________________________________________ *\
| HARDWARE DEFINE |
\* __________________________________________________________ */
ttdefine LED (1< 5) // PB5: LED D2
/* __________________________________________________________ *\
Delay |

FEHS Inserts a delay time. |
nCount: HiLH (] |
nCount: specifies the delay time length. |

void Delay(unsigned int nCount) {
for(; nCount != @; nCount--);

}
/* __________________________________________________________ *\
| MIAN ENTRY |
\* __________________________________________________________ */
int main (void) {
int i;
stm32_TInit (); // STM32 setup
LCD_Init();

LCD_Clear_Screen(Blue);

Font = 0;

LCD_PutString(30,0,"STM32F JFA#",Cyan,Blue);
LCD_PutString(25,16," & IR 755" ,Red, Yellow) ;
Font = 1;
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LCD_PutString(38,32,"Version 1.0",Green,Blue);

Font = 0;
LCD_PutString(1@,94, "M H AR ST, Yellow,Blue) ;
LCD_PutString(36,111, "www.thed.net",Magenta,Blue);

if (RCC->CSR & (1<<29)) { // IWDG Reset Flag set
RCC->CSR |= (1<<24); // Clear Reset Flags
GPIOB->ODR |= LED; // switch on LED
LCD_PutString(45,50," & 1fJ&E /", Yellow,Red);
¥
else {
GPIOB->0DR &= ~LED; // switch off LED
LCD_PutString(45,50," JHLEA. ",Blue,Yellow);
¥
for (i = 0; 1 < 10; i++) {
Delay(1000000) ; // wait less than watchdog
interval
IWDG->KR = OxAAAA; // reload the watchdog
¥
GPIOB->0DR |= LED; // switch on LED

for(5;) {

I¥DGAInitializationiSTH32 Init.c

Expand Al | Collapze &l Help
Option Value
+-Clock Configuration 3
BETrdependent Watchdog Configuration I+

IHDG peried [us] 2000000
+ r
+ r
¥ Timer Configuratien o
+ r
+ r
+ r
+- General purpose If0 Configaration 3
+-Embedded Flash Configuration 3

TextEditor # Configuration Wizard l.-"

REFIEAT )R, SEPBEAMEE, SR EEnE, S EaRm AT IEAE .
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B8 SRR

SeG A AT IR AL P R AL
__asm void SVC_Handler (void) {
PRESERVES8
TST LR, #4 ; Called from Handler Mode?
MRSNE R12,PSP ; Yes, use PSP
MOVEQ R12,SP ; No, use MSP
LDR R12, [R12,#24] ; Read Saved PC from Stack
LDRH R12,[R12,#-2] ; Load Halfword
BICS R12,R12,#0xFF0O0 ; Extract SVC Number
PUSH {R4, LR} ; Save Registers
LDR LR,=SVC_Count
LDR LR, [LR]
CMP R12,LR
BHS SVC_Dead ; Overflow
LDR LR,=SVC_Table
LDR R12,[LR,R12,LSL #2] ; Load SVC Function Address
BLX R12 ; Call SVC Function

POP {R4, LR}
TST LR, #4
MRSNE  R12,PSP
MOVEQ R12,SP

STM R12,{RO-R3} ; Function return values
BX LR ; RETI
SVC_Dead
B SVC_Dead ; None Existing SVC
SVC_Cnt EQU  (SVC_End-SVC_Table)/4
SVC_Count DCD SVC_Cnt

; Import user SVC functions here.
IMPORT _ SVC_@
IMPORT _ SVC 1
IMPORT _ SVC 2
IMPORT _ SVC_3
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SVC_Table

; Insert user SVC functions here

DCD _svc e
DCD _svc 1
DCD _svc.2
DCD _svc_3
SVC_End
ALIGN
}
/* .................................

; SVC @ Function Entry
; SVC 1 Function Entry
; SVC 2 Function Entry
; SVC 2 Function Entry

ARG, AR S 2 IFR AT svc_ e, svC_ 1. SVC 2. _ SVC_3. kP4 AR X

W

int __svc(0) add (int i1, int i2);

int__SVC_O (intil, inti2) {
return (il +i2);

int __svc(1) muld(int i);
int__SVC 1 (inti) {
return (i << 2);

int __svc(2) div (int i1, int i2);
int__SVC_2 (intil, inti2){
return (il /i2);

int__svc(3) mod (int i1, int i2);
int__SVC_3 (intid, inti2) {
return (i1 % i2);

}
7 3 R ECHL IR
int res;

char s[30];

Test Function
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void test t (void) {
res = div (res, 10); // Call SWI Functions
sprintf(s,"div:%d",res);
LCD_PutString(10,80,s,Magenta,Blue);

res = mod (res, 3);
sprintf(s,"mod:%d",res);
LCD_PutString(99,80,s,Magenta,Blue);

void test _a (void) {
res = add (74, 27); // Call SWI Functions
sprintf(s,"add:%d",res);
LCD_PutString(10,60,s,Magenta,Blue);

res += muld(res);
sprintf(s, "mul4:%d",res);
LCD_PutString(99,60,s,Magenta,Blue);

}
/* __________________________________________________________ *\
| MIAN ENTRY |
\* __________________________________________________________ */
int main (void) {
stm32_Init (); // STM32 setup

LCD_Init();
LCD_Clear_Screen(Blue);

Font = 0;
LCD_PutString(30,0,"STM32F JF&k#",Cyan,Blue);
LCD_PutString(30,16, "+ WS4 " ,Red, Yellow) ;
Font = 1;
LCD_PutString(38,32,"Version 1.0",Green,Blue);
Font = 0;
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LCD_PutString(10,94, "EIMMFEH AW ST, Yellow,Blue);
LCD_PutString(36,111, "www.the@.net",Magenta,Blue);

sprintf(s,"res:%d",res);
LCD_PutString(20,40,s,Magenta,Blue);

test_a();
test_t();

for(5;) {
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B85 CAHRERFRILE : uc/os-I

HE, B

F Micrium 7= 5 By 6 2

Micrium /A & = & .3 uC/OS-11, uC/GUI, uC/FS, uC/TCP-IP, uC/ USB %, Micrium /
B RPN KRG A T |, R IR AR RAFLE T KR
A A h RN R AR B8 B RV T = R A LR R B AR R E P,
AAMAWER . BNHFBTELFRE, GFEFHRDHHEMG, Eib, TAHE
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