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Free RTOS

1

1.1

3

Free RTOS

Btiz
FreeRTOS 2 RTOS #j—H, RFIk# /N, AETTFMIZHIEL, BREMHFTRTMIZH
B

MiEHlR R/ ZRZRMAER, EEENER LA TAERES. HTREEHR
1TRIREFRY RiEFMEER (ROM B Flash) . FiiTIZ FE ERIBEHFIFHER (RAM) . —
RIERT, BFEENRLFMESINT.

MIsHIRATREHRARNNA GIFBLENA, BATFASHILERZAKSSIETHRYE ,

EMN—REBIEEHHE. TITHIIE. RIBRFIUARERMERNASER, SERDVEERE

F5EE A RTOS LI - SiH IR A AR fE A TR RTOS 2. Fitk, FreeRTOS XA R#4iR

HTRAEINEE. EF5EBE. MFMETRIE. XEREE MR, EE2—1MERR

¥, SEEITEE. HOISHI A RE. MEBHREHIMITIRERTE R M B 4.

FreeRTOS A AL /RHIERZRNIZ, EADMEBRARRA R IT. HiF581E

e Free RTOS "I FEHNZ — MEX. SERXREEREE L.

o EAXH27 #ZEH) (ARM7 #1 ARM Cortex M3 §ME —#ZE#)) .

e  FreeRTOS-MPU % #F Cortex M3 72218 2T (MPU) .

o WiItBiRANRST. WEBRMGH. —RKIE, REIEKERZZHTIBREGKLA 4K 2
9K =15,

o REBEMMEBE, TEACHS.

o IHEHEEMMEMIIE.

o HEIEMNT. ZHFIESE. HEESE. BAFESE. EREEFEFE. EE5HH
E@EFEE

o EREBMARMK.

o XHEHSMBIRMEREE.

o SERRAIMITIRERINGE.

o HREHMIER.

o TWEERTGILA, ATFEAEHPRER, ATEZEER, MRFEI M.

o  RBICIEIIF, UANEEDH A ZIFFIR.

o HEIEMTSETIRERE.

o AFRAMMARE TR

o MAERBELRS - TAZMESEER—MHER-

o HRHEMALAIAEWATRS ZFHFHIZEM.

o HEAMHBARNKMIELA.

o ShEFL.

o AIMHRMER Windows EH R X F X% .
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FreeRTOS B heap2 FERATHEHNEER, KARFAREERELIBRMZ ISR,
AT, EASHESHBEHREFA—IKR. TH RAM ZE2BEEX
configTOTAL_HEAP_SIZE 2 & - & X T FreeRTOSConfig.h #.

1.2 =

FreeRTOS IR A3 AEIERT GNU @A A FIF A RIFN . ZEEFERTHRIMERX. GNU R
AR FFRI XU T:

1. FreeRTOS 7]

The FreeRTOS.org source code is licensed by the modified GNU General Public
License (GPL) text provided below. The FreeRTOS download also includes
demo application source code, some of which is provided by third parties
AND IS LICENSED SEPARATELY FROM FREERTOS.ORG.

For the avoidance of any doubt refer to the comment included at the top
of each source and header file for license and copyright information.

This is a list of files for which Real Time Engineers Ltd are not the
copyright owner and are NOT COVERED BY THE GPL.

1) Various header files provided by silicon manufacturers and tool vendors
that define processor specific memory addresses and utility macros.
Permission has been granted by the various copyright holders for these
files to be included in the FreeRTOS download. Users must ensure license
conditions are adhered to for any use other than compilation of the
FreeRTOS demo applications.

2) The ulP TCP/IP stack the copyright of which is held by Adam Dunkels.
Users must ensure the open source license conditions stated at the top
of each uIP source file is understood and adhered to.

3) The 1lwIP TCP/IP stack the copyright of which is held by the Swedish
Institute of Computer Science. Users must ensure the open source license
conditions stated at the top of each 1wIP source file is understood and
adhered to.

4) Various peripheral driver source files and binaries provided by silicon
manufacturers and tool vendors. Permission has been granted by the
various copyright holders for these files to be included in the FreeRTOS
download. Users must ensure license conditions are adhered to for any
use other than compilation of the FreeRTOS demo applications.

5) The files contained within FreeRTOS\Demo\WizNET DEMO_TERN_186\tern_code,
which are slightly modified versions of code provided by and copyright to
Tern Inc.

Errors and omissions should be reported to Richard Barry, contact details for
whom can be obtained from http://www.FreeRTOS.org.

The GPL license text follows.

A special exception to the GPL is included to allow you to distribute a
combined work that includes FreeRTOS without being obliged to provide

the source code for any proprietary components. See the licensing section
of http://www.FreeRTOS.org for full details. The exception text is also
included at the bottom of this file.

3
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1.3 Free RTOS jR{ta32H4R

T## FreeRTOS B#FEMIERBERSNROINAMRKE. BAEBEMEE LT
HIMAE AR, BXHHKRES. AN, BREWIEEESR, ME FreeRTOS LB H#IX
BRE AN (EFRGERB[NMEGIIRIIGE, WEESXH .

2. Free RTOS Z2#y

FreeRTOS

Task.c

HiERR

RTOSH#ZRIBEEE=A30HH, & Atasks.c. queue.cHllist.c, ENIMIFFreeRTOS/Source
BE%. ZBREESHEANITIEXHE, &K timers.c 1 croutine.c, EAISEH T &4 ER 2 F1
hEIGIFEIhEE . BT IE RS R EE—/ SRS T I T 2R E) RTOS X3, iXF
2 RTOS ##E2, EfLT FreeRTOS/Source/Portable/[compiler])/[architecture] FEFH, H
# [compiler] #0 [architecture] 43 3 2 8| B FBEFT{E A R 4RIFEE, URBEFMSITRIZRM.

SR ARBUTBERT. FEBHH) heap_x.c XHAT
FreeRTOS/Source/portable/MemMang B .

i,

(IvH)
sk

1.4 15 FreeRTOS #4&Z) STM32

FreeRTOS X #T% ST AIEE EAF: STM32 (Cortex-MO. Cortex-M3 #0 Cortex-M4F) .
STR7 (ARM7) #1 STR9 (ARM9) , AISTHITAH®EFEH: IAR. Atollic TrueStudio.
GCC. Keil. Rowley CrossWorks,

3. Free RTOS ##&
S| FreeRTOS|

(28 License
[=+-[E8 Source
(B8 include
=B portable
o GOC
-3 1AR
— (B Keil
—(E8 MemMang
[+-E8 AVDS
[+E8 Tasking

3
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FreeRTOS API

% 1. Free RTOS API

API 231

API

E5eE

— XTaskCreate
— vTaskDelete

ES4=H

— vTaskDelay

— vTaskDelayUntil

— uxTaskPriorityGet

— vTaskPrioritySet

— vTaskSuspend

— vTaskResume

— XTaskResumeFromISR

— vTaskSetApplicationTag

— XTaskCallApplicationTaskHook

E5IR

— XTaskGetCurrentTaskHandle
— xTaskGetSchedulerState

— uxTaskGetNumberOfTasks
— vTaskList

— vTaskStartTrace

— ulTaskEndTrace

— vTaskGetRunTimeStats

Sk

— vTaskStartScheduler
— vTaskEndScheduler
— vTaskSuspendAll
— xTaskResumeAll

AT &R

— XQueueCreate

— XQueueSend

— XQueueReceive

— XQueuePeek

— XQueueSendFromISR

— XQueueSendToBackFromISR
— XxQueueSendToFrontFromISR
— XQueueReceiveFromISR

— vQueueAddToRegistry

— vQueueUnregisterQueue

TiF
dJjn
i I

— vSemaphoreCreateBinary

— vSemaphoreCreateCounting
— xSemaphoreCreateMutex

— xSemaphoreTake

— xSemaphoreGive

— xSemaphoreGiveFromISR

DoclD025801 Rev 2
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1.6

3

FreeRTOS 75{i#88 =18

FreeRTOS IRKE3 T8 (V2.5.0 RE®S) B THMHSG RAM SEAE. SMRHINAR
WIERER. TEHMNMSIRATARNARRERSS, FEEURMRTAIRTERZTG
EF.

BMNAERHEEE—NEMAE D (45 2heap_1.c. heap_2.c. heap_3.cflheap_4.c) ,
ENRAILF Source/Portable/MemMang BEH . BHEERIRMEMGE.

7AE 1-heap 1.c

XEMEAZRERGEGEN. SRNESRE, EARLERMAL, ERTXS, EEETFX

BIRZ A -

ZERXIEIE K RAM B, F—N80E S A /. BUEAR K/NBITE X

configTOTAL_HEAP_SIZE i& & - X TF FreeRTOSConfig.h #. kA RFEA:

H BN A K ERSHBRES ST GkiZA AR vTaskDelete () 3¢ vQueueDelete () ,

AT ER

o E=RMEMR (RERMERENERE—MR .

e E#PIC. AVR & 8051 # RN AEM - BAENEIEAA vTaskStartScheduler() f5, A%
S EIESMBRIES

heap_l.c EATFRZ ENZBNBIRNCIE T R ES BT/ NER RS

7E2-heap 2.c

LARERTREEREZR, 5HAF 1 A6, EALFBERZEISEAER. AT, EXASIEHE
THBEHREHF I -,

El#, AT ABRAME EIE 3 E X configTOTAL_HEAP_SIZEi& & - & X T FreeRTOSConfig.h
.

HHEFRA:
o BMENFAREIAA vTaskCreate ()/vTaskDelete () 8 vQueueCreate ()/vQueueDelete ()
S5% %A pvPortMalloc() #1 vPortFree() , AEMERALAE.

o  ENEFBRAAEFEAMEH K REGNHEMBREESEE FE IR E, S
BREBASIE AR KERF St — MAMERALAR.

o  EHEBINFACIEIISESRAIIRFARITN, Nl SBAEFER IR . "] 8EFTH K
R#AEXME, BRI T #.

o TEAERMTEMH - BEHBARRYEIFIEN.

heap_2.c E& TRE L ANSEZESH/NENRE.

i
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7%E 3-heap _3.c

Efi%ﬁ')ﬁ malloc() # free() REAIE . ERMREERS. ARFHSA:
. RS, wIFSFEEM malloc() #A free() BISKHL.

. b;f:zsﬁﬁi&@ﬁ']o

o THRESKIRIEMAIZKILE.

o TE#MPC (x86 B2iRHEMR) HRMNAMER-

HE 4-heap 4.c

AFEFERATHEAEREZ 5FF 26, EASHHESHBHANFEREHFA—IKRR (B
BREHED .

A] A By =S (8) 2 8@ 53 configTOTAL_HEAP_SIZE & & - & X T FreeRTOSConfig.h #.

xPortGetFreeHeapSize() API & #iR [EiF K 2 BLHIHEZ B 2 £ (£ configTOTAL_HEAP_SIZE
WEML , BEEFRSRERIBEAFENESFABNBHESR.

gL TP B

o BRIENAREMMRES. AT, ESE. EREFSE, MAERALLIH.

e iHLtTheap 2, EARBRGFERRAZANNRIETH - AMEES RFABRAINF
K/BEH BT 2 a0 .

o EAREMHEMR - BELLZHERE C FER malloc TMMHESBE .

MTFREENARBPYERFABEERERNFEIERAR (MAZBIIAMR AP ¥, E#EAR

pvPortMalloc() and vPortFree()) IR F™ME, heap_4.c LEEH.

FreeRTOS {KIh%E

BE, P FreeRTOS FRIEMIZHIRNREMNAZREATRESHTFRY, BRUZHIRER
BOERS. EREFZFAKANDEDEAR, BAFTEZAHREEFBHANRIERTSU
Sh3BES[E) B, SN, EESE A RETRISIER RS, WAESAEERFEANBBFRINFERT
FrHRMEENNESAE, BIRENRTERNAIEFERMONERTHIEE.

FreeRTOS B ER B FEHWERFE L TEREE (THB&KIETNITEED YELSMERERE
T, LHEFE R SREEFFRE, B3 RTOS B E B eYEEM L EIRZE.

RIEETE] R BT EREEFI R B —ERFAENRTERTS, BEEIPHALE, 3 RTOS AKFE
B AMEIREH

3
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1.8

JE:

3

FreeRTOS E. B

AREMNSHEERE, IS FreeRTOS AT EWME B EN A EXK ., XLMERMLF—
N4} FreeRTOSConfig.h B9 . FreeRTOS BRIEBTH P ESHENMETNRALEE
H 2 &Y FreeRTOSConfig.h X, THE=—1 A AF)F

4. FreeRTOS Bt &

/* Ensure stdint is only used by the compiler, and not the assembler. */
#if defined(__ICCARM__) || defined(__CC_ARM) || defined(__GNUC__)
#include <stdint.h>

extern uint32_t SystemCoreClock;
#endif

#define configUSE_PREEMPTION
#define configUSE_IDLE_HOOK
#define configUSE_TICK_HOOK
#define configCPU_CLOCK_HZ
#define configTICK_RATE_HZ
#define configMAX_PRIORITIES
#define configMINIMAL_STACK_SIZE
#define configTOTAL_HEAP_SIZE
#define configMAX_TASK_NAME_LEN
#define configUSE_TRACE_FACILITY
#define configUSE_16_BIT_TICKS
#define configIDLE_SHOULD_YIELD
#define configUSE_MUTEXES
#define configQUEUE_REGISTRY_SIZE
#define configCHECK_FOR_STACK_OVERFLOW
#define configUSE_RECURSIVE_MUTEXES
#define configUSE_MALLOC_FAILED_HOOK
#define configUSE_APPLICATION_TASK_TAG
#define configUSE_COUNTING_SEMAPHORES
/* Cortex-M specific definitions. */
#ifdef __NVIC_PRIO_BITS
/* __BVIC_PRIO_BITS will be specified when CMSIS is being used. */
#define configPRIO_BITS __NVIC_PRIO_BITS

SystemCoreClock )

( portTickType ) 1000 )

( unsigned portBASE_TYPE ) 7 )
( unsigned short ) 128 )

( size_t ) ( 15 * 1024 ) )

16 )

POORPROORRFRPORAANAANA~AA~NAANOOLR

#else
#define configPRIO_BITS 4 /* 15 priority levels */
#endif

/* The lowest interrupt priority that can be used in a call to a "set priority"”
function. */
#define configLIBRARY_LOWEST_INTERRUPT_PRIORITY Oxf

/* The highest interrupt priority that can be used by any interrupt service
routine that makes calls to interrupt safe FreeRTOS APl functions */
#define configLIBRARY_MAX_SYSCALL_INTERRUPT_PRIORITY 5

/* Interrupt priorities used by the kernel port layer itself. These are generic
to all Cortex-M ports, and do not rely on any particular library functions. */
#define configKERNEL_INTERRUPT_PRIORITY C
configLIBRARY_LOWEST_INTERRUPT_PRIORITY << (8 - configPRIO_BITS) )

#define configMAX_SYSCALL_INTERRUPT_PRIORITY (
configLIBRARY_MAX_SYSCALL_INTERRUPT_PRIORITY << (8 - configPRIO_BITS) )

/* Definitions that map the FreeRTOS port interrupt handlers to their CMSIS
standard names. */

#define vPortSVCHandler SVC_Handler

#define xPortPendSVHandler PendSV_Handler

/* IMPORTANT: This define MUST be commented when used with STM32Cube firmware,

to prevent overwriting SysTick_Handler defined within STM32Cube HAL
*/
/* #define xPortSysTickHandler SysTick_Handler */

2 {Z/H FreeRTOS A7, XL EEFEX, £ HM stm32faxx_it.cl.h #fE SVC_Handler 77
PendSV_Handler
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CMSIS-RTOS ik

1BEiA
CMSIS-RTOS RLMIRMERFZEWMER APl. EIRETHRENKMERIZEZED, AIBHEIRS
RTOS, {EHMAER. PiEt. EREEHEAFETIETZHFRN RTOS 4.
Itk ER R cmsis_os.c/h XHEFR R, LT “Middlewares\Third_Party\FreeRTOS\CMSIS_RTOS”
T.

5. CMSIS-RTOS %244

Rz FHRHS
73 ®fe Gl

CMSIS-RTOS API l

e RS SN

BBV CMSIS-RTOS APl KI5 E B X N#ZiEE. CMSIS-RTOS API 124t T TIE MFA
I E:
o  E¥A. AT, SHMAZER. BEERARE, BLOTEELAPHRELE.
o HIEEMHMAEN. GIE. BHI%E.
o HHAREIERE (ISR) A[AMTRE CMSIS-RTOS &H. HFEM ISR HA CMSIS-RTOS
R, ERESIEREZIARA.
o BEMARMLEEBHAER, WIFHLIIEM/ K ISR BAREIE:
- F%: ZFRETHTRLZEAHBEREMNES. A ISR PIEMIES, SAEE
KIZIRE.
- HE: A 32{IMME, AIHAIZEILKIEE ISR, HEEGFETNUIIH. HEKAFT
KINEXFHIRTTH.
- BB ABREXNIAER, HAERLIES ISR, MEEETIASIS, EHE
RENE. BEERBFIBATIKNE X FH#AFTF.
e GRTEREEEMESEERE.
e CPUHETAH
o  THTHEEIAE:
- HBRSHEESAEMRE CMSIS-RTOS EHEH, LIBRASKILH . HiEE THBISH
B, RESER, BIBRRAAREHAE. SEEH, TAEEHELE.

3
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— osDelay B £ IBE&IEE T WAITING R7Zs—ER 45 £/ E .

-  BARY osWait B SEFIEERLIENSEY.

— osThreadYield {21t 7T S 1ER B2 NI, BINITHEIBRABEEMERN S —%KIZ.
CMSIS-RTOS API &it AR[EFH AR S A IBE R SEF / BT Cortex-M TFERIPE T
(MPU) #H1Timal{RA .
fE£—LE RTOS LI th, LA REAEARIRAIERE FIT, EUELEREFE BN EETHE
RFHERERD.

CMSIS-RTOS API &kl R4 RIMAH RTOS 2. FREEX 5IFEIAZM & . XA
SIMERK. RTOS LIMATEH AT Cortex-M 40328, AR AEESKIFMK. Hlan, ANEASE
TR A
o EMA Wait BE, BN, ZIEFETEREH.
e ¥ Cortex-M FiE=RRIFEITT (MPU) .
o  ESHIEBERATI,
o MHZAERRFK.
o ¥ DMA 1ZHIZE.
o WEMETXXHR.
o EINAE LT XXk,
. ﬁE%BﬁEﬁ 504N S S5 5E R
o BII{EMA Cortex-M3/M4 354 LDEX 1 STEX, SLIMEHMIEIR.
2.2 CMSIS-RTOS API

3

THRIZMTEE CMSIS-RTOS API B B A

% 2. CMSIS-RTOS API

R API LA

osKernelinitialize #E1k RTOS W%
osKernelStart B RTOS A%
osKernelRunning &if) RTOS AR EEIEIT

R%(E B Fi= - . n
osKernelSys Tick (*) 158 RTOS N A FKER sFiTHE
osKernelSys TickFrequency (*) RTOS Wi RS ERTEEIME, B Hz
osKernelSys TickMicroSec (*) | #M#{EiEHRA RTOS NiZR S ER =&
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% 2. CMSIS-RTOS APl (&)

et AP 1546
osThreadCreate FIEMITLRIZREL .
osThreadTerminate EIEHITERIZEREL.

HEEE: osThreadYield BRITHESEE T — gL IR,
ES‘%%%QF*” osThreadGetld BEIRIIRIAN, LI,
osThreadSetPriority ERLRREBNITHER.
osThreadGetPriority BRLIER L ATAIMITHER.
B Wait FH osDelay ErFIEERIFTE
FETRAIAREER | oswat () BHES . . BERRNEARE.
R (4): osTimerCreate EX ER 2R EAEBREHE
BRI MR TIER | osTimerstart W — B M TR o B B FF 4 R 26

ESER: THNERHE

= T
ShrE.

osSignalSet

RELEMNESIFE.

osSignalClear

ER&ENESRE.

osSignalClear

HRNT, BEINENESHSHIRE.

EREEE ():
ERERERTLEN
AT

osMutexCreate EXFVERUERE
osMutexWait FEERE, JEFFHETHTA.
osMutexRelease BHER=E
osMutexDelete MRERE

BESBEE ():
PR AR A5 1.

osSemaphoreCreate EXFBUESE.
osSemaphoreWait BEESELHE, AESFHTATH

osSemaphoreRelease

osSemaphoreDelete

RFHER (4):
EXFEBEEX DA
it

osPoolCreate

EXF B UEEXR N A TFits

osPoolAlloc SEAFER.
osPoolCAlloc SEAFRFFLHRESE,
osPoolFree 1B AN FRRIR [E = R Tt

14/26
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% 2. CMSIS-RTOS APl (&)

&tk API 15 BA
osMessageCreate EXFE L E 2T,
i‘ﬁl%ﬂ*gljﬁﬂ (*)3 *ﬁ:ﬁe%“\ M A7 by s N
Bk S S osMessageCreate 15 BT E BT,
osMessageCreate BEES, EFEEEENITEEIERE)NE
osMailCreate EXF B R EBEEX/ N FERAERE
BA%I
osMailAlloc SERTFER
BREEBASIRFER (*): 5%, | osMailCAlloc DERNEFERFBHREE
KiE. RIS HERE. - .
osMailPut 15 R TEHR A MR BA I
osMailGet FRENERE, SRIEAE&IZE RIARER)A.
osMailFree 15 A 7E3RIR 5] 2 BB 4B 5 .
FRo (%) BORERREE API 2 ATHER).
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3.1

16/26

FreeRTOS

STM32CubeF4 FreeRTOS 4B HE & TEMRKL APl SR .

% 3. Free RTOS [z FI 25!
3] ¥z i
LIRAETG
iR EIESERE
UNBEINE-35; ISR ESETHI
ERETH
BAFIRGI
E R R
i —
EThFERG
&R OETRA

{£ RTOS WYL A ATLALA A —EM T 4F2. BNKIEEEB SN ETXIARIT, 5R%
AEEELIES RTOS AERE SRS RK LK. AFE—RES, MARNESHIT—
NLFE, B RTOS AE S AT REMMITHANEKIE.

AGIE B EEBEMET FreeRTOS API, {Ef CMSIS-RTOS flliE472.
ZHIRI T RANETE, FRE—MAEREIT, BEHEIRHRIT. TEHIEMIRATENEKENR
7.

I 1. HEIEES A, 5200 EFIE LEDL —k, AAEER, 5#HZE, %122 ¢k
£ 1 BIT, EIETRMS#, § 400 E# ) LED1 —X.

i2EEIHA:

I L EX A
osThreadDef (LED1, LED Threadl, osPriorityNormal, O,
ConfigMINIMAL_STACK_SIZE) ;

I* BEhtkiz 1%/

LEDThreadlHandle = osThreadCreate (osThread(LED1), NULL) ;

312 2. ILZIEE 10 ¥R, 5500 2Rk LED2 —X, AFEEEC. X2 1BESHE
YREFELRTE 2 BIPAT.

3
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FreeRTOS [ F

3.2

3.2.1

3

& 6. ZizmBi

AR LL TR I BUT
215200 Z R IHRLEDI—K k2o
272243500 FHHIHRLED2— R L AR1B400= R YIHED TR

BIRIEE \ SRR ETRMHIT
ERER

eIt 51

o RN ARIEHIFHIEE STM32 AfF
o IE{THEHI, T LED REUWN /A6 R —HE]R.

ESExH
ESRARTFERRASHED.

ZREEESE

AGIE B EEREET FreeRTOS API, i&id CMSIS-RTOS [#FH{ESE.

AFKRIMTEAERRMERHEN%IE, ENEZ—NMES 2L LED, TERAFIMNIT

MEIFMER.

1. BEEESMAERMELIE 1152558, Yk LEDLS #

2. ZBE1IBMES=E, EkEc.

3. HE, \RMERMEIETLIITT, EEEIESE, HELKIE 2 BT

4. EAAZELRBESMER FUEZKBIESE, BERAESEEBEWRMERLZ
12153, HEILLKIE 1HEE,

5 K211 LED25#, REBRMIESE, FHRIER.
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B 7. S B RbI

%21 (BMER ) KPESE
F I LED

/
‘

LKE1EFESEVMLED

Os

SR1BRMESEHEE

HUTHLI#RLED2

2722 (RMER ) REUESE, SELRE1N

LIEHIESE
RIRGE R

=S EGIEIRA:
/* EXESER +/

osSemaphoreDef (SEM) ;

/* BIRZHHIESE ~/
osSemaphoreId osSemaphore =
£ A L fil:

1. EMEAREHFREZE STM32 JTF

osSemaphoreCreate (osSemaphore (SEM) ,

2. TITHA, 8T LED REME 7 AR —REi%.

NISR BEIESE
FBIERT EHERARERHNESE.
EEET—MERLE TREHESE

1);

Y1 LED. & PIRITMIRAY KEY R51F, STM32

KERB P, FSEREN.
8. M ISR 1FEIESE
%7 (A=)
osSemaphore\Wait()
e N Ve
=17 | &2 (3B1T)
I:“>
| osSemaphoreRelease() | osSemaphoreWait() ‘ |
{5 it 451

1. EHHARBIRIEE STM3I2 (J7F

2. BITHG, WEIIRITERE KEY 1241,

LED1 2&E ST
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3.3 R 2R
ERERBETHARBERNFIN_HFESE. —HHESEEESTIURY (EEFH
Zig, SEEREZFDEZE), MEFREEES TENEHENER.
AGEET=ZAEEARARMELNZE, ENHFPEER—1 ERE.
1. SMERZREELENT BEERE, ARBEMNEER, iLERIRNEREERIT.
2. BMAERKIRBEIHITHEE ‘wait", ZiIXiFEERE. HERSEECEWSMARLKIIZS
IR, WEIEMEE. BISMARLERNERE, EAREKRMEE, XMREEZSMHE
R&EERBCS, EARIET.
3. KMAERZE—EXEER, ZXEAEEEARBIERE. BACRREMERD
%iz, TUEZEIS. RIREAEREEEERE, SASHIEEERE.
4., HRAREXEEEEZBCZAATERE.
5. HEARLESRIIERE, EAMMBNREEEBCZAALERE. 1%, 5. F
MR LEEZERBIEER.
6. EMARZKIESIERE, CEEERALEREZIHERNIERINEIE, FLKMAL
R ENBAT R EERER.
BERECIEIRAA:
/* EXERE */
osMutexDef (osMutex) ;
/* BIEERE */
osMutexId osMutex = osMutexCreate (osMutex (osMutex)) ;
R -
1. HRMNARBHFRIEZEE STM32 AE
2. HIETFRARERXE, B TRTERMEEIKESHI SRS I
HighPriorityThreadCycles. MediumPriorityThreadCycles #7 LowPriorityThreadCycles ;
XE=ATELTIRIFHEZE. LED1. LED2 #1 LED4 N IiR1I#:, LEDS3 {R7E$EiRATHTH
3.4 FAF1| 745

3

I RESEEEMEERNX. AIMERMIIEESE. ERHSESEERES. £% K
&, EMMEALEREM FIFO (B#EEL) ZiER, HBIELERIE, ARHAT LI
Pk

AGICIRTRAL%IE, ENEBTILE / AAFHZKBIENE. —MEBEAEEE, 51
LIRENHEE
HBEMMERLESES, REDZWIINEE. PII=EREFH—IHR, —BE™
ERIN AR T —FER, HEERMRERE, B5E7-FET, MRZHR.
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9. h\FligiE

BAZ1

(R () N L (G (HEE) ™

osMessagePut() :>L I:% osMessageGet()

\\' _/ ‘ “\_ ///
A 132358 PR -

/* EXPAFI, “QUEUE SIZE” GBI 2 MFETH */
osMessageQDef (osqueue, QUEUE SIZE, uintlé t);

/* BB */
osMessageQId osQueue = osMessageCreate (osMessageQ (osqueue), NULL) ;
fER L5

1. EHHARBIRIEE STM3I2 (F7F
2. B1Ti%6l, 1T LED1 REEWEIGLIEREE%R, SN LEDS §ik.

TE B 25 7~ 51

EMRETSHRBMAERKTZEF BT HEMBHRITHREHR AN EFBHEIBARE. NE
B 28 F2 B 2 (2] iR B0 1T Z 18] RO BT )RR 4 E BT 2SS RO B HA . R, X ERT 2SR HALE RAT,
171 R &Y

AGLER T ERHET FreeRTOS API {# CMSIS RTOS API FERTSE, SIiZRE M €2 s
2 200 ZF# AR —XEEEE, V1#RITEHRA LEDL.
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10. BEAMEERT 2%
_ RERTER200 R IG5k
'/Eﬂﬁgﬂﬁ‘ FHATEEE R
0 100 200 300 400 BfiE (R )
A E R 25 1 IR AR -
/* EX—NEREE, “osTimercCallback” AH[MEATIE */
osTimerDef (LEDTimer, osTimerCallback) ;
/* CIEERTRE */
osTimerId osTimer = osTimerCreate (osTimer (LEDTimer), osTimerPeriodic,
NULL) ;
{35 F e 5
1. HNMAREHREZE STM32 A#F
2. E{TItT), #E LED1 BEHE 200 2 (ERSBARLER) Hig—K
JE EEZ/H FreeRTOS H1EEHTFS, 15/F timers.c” FMEI 70 B T EZ/H .
3.6 {KThFERAHI

3

ABLERT MAAERNFEER TER STM32 i€ &i51T FreeRTOS (#E FreeRTOS {KIhE
BRANBEZER, BEEF17T 7).

7£ FreeRTOSConfig.h #, 4§ configUSE_TICKLESS IDLE EX 4 1, BEIF B A E Ry it
B R = RIEE (RIhEE)

EARGIREET mNEEF—FAT, ENEETIINEE:

o  FE—A%712 “RxThread” FAE T BAFI, HFEUEE, 8RR LED FTHAREX
#) , REBREEZIEETATIEIRES.

o  FETAEIE “TxThread” EEHNEZEIRZS 500ms. LB FBEERAE, “TxThread” @it
BA%I[E) “RxThread” RiXx—&iEE (B2 “RxThread” BFEZEARZS, 1k LED) .

HIXFAN&LIEPAER, NAZE LR R P, 3% STM32 B TR (BEAR) R LPEIRINFE .
FARTRTEMAHEGIERT, STM32F4 i&& EMESaITHEE.
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5 FAQ

B FreeRTOS BHEEIRREAY Cortex-M H#%?

£ E 1% FreeRTOS ##&2| IEfAHY Cortex-M =&, BN IERBIEFESA “port.c”.

flan, ZEiMIEHERHE IAR TR Cortex-MO H4%, MIEALTM

“FreeRTOS\Source\portable\IAR\ARM_CMO0” 3%EX port.c.

FreeRTOS {£A % ) ROM/RAM?

XEURF BB miERS. 224, LUK RTOS NiZEE. —fEKijt, RTOS AASHFEKXLAS

#| 10 K %7 ROM =g,

MREIERILIZSHPATIEE N, RAM FREMS LA

EHIRE CPU Kh?

CPU B}$hH FreeRTOSConfig.h H1#5 configCPU_CLOCK_HZ EX, # STM32CubeF4

El¥ AN EHB SystemCoreClock #2{#, FT~ HCLK Bf$h (AHB R%) , HiBidiAR

SystemClock_Config() iR #{E. & RCC R SR E LA

BHEEREMER?

EfAI{EA RTOS API EBE IR TARZI2F, HMEARUAFMNREAIXTET

FreeRTOSConfig.h 34 configMAX_SYSCALL_INTERRUPT_PRIORITY BYiIRE1E.

R T PETENIBEEM LR/ NTFZE T configMAX_SYSCALL_INTERRUPT_PRIORITY

KRE.

EHERLE SysTick R4 p RS E B B ?

RPAEE e SRR R PR, FHiERERIE SysTick B E B 284 A P I :

o 2t vPortSetupTimerinterrupt() BIXEl, ESW configTICK_RATE_HZ
FreeRTOSConfig.h & &5 E RIS E & B P I .

e }& xPortSysTickHandler() &4 E i1 88 P T RYALIBIZFF, #f% xPortSysTickHandler()
1£ FreeRTOSConfig.h #1kMET = SysTick_Handler(), B port.c FAREMGHEZA
SysTick_Handler().

EHBRAXMERZRER?

FreeRTOS ZhATiE F1Es (KIDh#E) @it # NEEARIR I FH 15 1L B R 14 RO B (8] i A T SR P AR

MCU Ih#E. # FreeRTOSConfig.h &1, 4% configUSE_TICKLESS_IDLE EX A 1, BIRI/EF

It ThBE

L{EMIE SysTick ER 254 BT iE) e, BRI BERERENX. ARLIRNT

FIFEZE E— i TR NS

e  7£ FreeRTOSConfig.h &, %% configUSE_TICKLESS_IDLE i&4 2.

e iR FreeRTOS MuSRISCAETIMEILEA, EX portSUPPRESS_TICKS_AND_SLEEP().
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