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1
1.1

1.2

2021.12.03

ThreadX Z£ MDK %4

A RIS

FEAE T 7 BT A0V A& U R A B2
B AT32BSP: HHF /1Lt F#
B ThreadX J§hg

Github FRECHENE: https://github.com/azure-rtos
EN R A RIS IESREUHbE:  http://www.armbbs.cn/forum.php?mod=viewthread&tid=99514
MDK5.30 Jz A FhAs: Keil B 77 F#k

MDK B TERE

STEP 1 #E#s— AT LASEHL printf & 1T EDAERAL AL,
XTT AT32 MCU, nJE#A{H bsp H Templates T#%.

& 1.at32 bsp templates SC 3%

examples

templates |

HH T AC6 i asxt printf ¥14A1L 5 AC5 B i ZER, _ use_no_semihosting % 7 #% 40 FARAL AL BE
Ji3 BTG IR printf $TEME B
[* printf function enable in arm compiler 6 */
__asm (".global __use_no_semihosting\n\t");
void _sys_exit(int x)

{
}

void _ttywrch(int ch)
{

}

FILE _ stdout;

X =X;

ch =ch;

#if defined (__GNUC__ ) && !defined (__clang_ )

#define PUTCHAR_PROTOTYPE int __io_putchar(int ch)
#else

#define PUTCHAR_PROTOTYPE int fputc(int ch, FILE *f)
#endif /* __ GNUC__*/

STEP 2 ThreadX J5i5#% I

51 W4 2.0.0
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& 2. ThreadX common 1 ports 3C {432

=% R HEE =H Fol
cmake 2021/4/2 18:03 i
commaon 20217472 18:03 = |
common_modules 2021/4/2 18:03 g ==t
common_smp 2021/4/2 18:03 =
docs 20217472 18:03 i
ports 2021/4/2 18:03 pvil =
ports_module 2021/4/2 18:03 =
ports_smp 2021/4/2 18:03 =
samples 2021/4/2 18:03 M=
utility 20217472 18:03 i
D CMakelLists. bt 20217472 18:03 IR 2 KB
D CONTRIBUTING.md 20217472 18:03 MO 32{5 1KB
=| LICENSE.txt 2021/4/2 18:03 AT 13 KB
D LICEMSED-HARDWARE. .txt 20217472 18:03 IR 2 KB
D README.md 20217472 18:03 MO 32{5 5 KB
| ] SECURITY.md 2021/4/2 18:03 MD Z0{g 3 KB
STEP 3 FC# AC6 %ii¥4: I IT)n FPU
RAE L% ACB BRINMEALE L, VIZMEek, BN4ERF-Oz image size
3. MDK5 LFcE AC6 1 FPU
Options for Target 'Template' >
Device Target |Qutput|Listing|VUser | C/C++ (ACE) | Asm | Linker | Debug | Utilities |
Attery Tek -AT32FA03AVGT7 ‘ﬁ’:;‘éz’;ﬁ'f” -
xtal MHz): 120
Operating system:  |MNone LI
System Viewer File: v Use MicroLIB ™ BigEndian
I""‘T3’2F‘qE'3""‘-”"-""_""-2-5“-"CI J Floating Point Hardware: ISingIe Precision ;I
[T Use Custom File
— Read/Only Memary Areas — ReadWrite Memory Areas
defautt  off-chip Start Size Startup default  off-chip Start Size Malnit
I~ RoMI: | | C I~ RAMI: | | r
™  ROMZ: | | C T RAMZ | | r
~ ROM3: | | e I RAM3: | | r
an-chip on-chip
@ IROM1: [(x8000000 [B100000 & | | [ |RAm: [0<20000000 [0x33000 r
™ IROM2: | | « ~ RAM2: | | r
0 | Cemeel | Defades | Rl |

STEP 4 ThreadX C 3 fF&A

%

6 I
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B 4. MDK5 § A\ ThreadX C 3044

Manage Project ltems

Froject Items IFolders,-"ExtensionsI Books I Froject InEof'T_.a},rerI

|F‘rojed Targets:

|Fi|es: > |+

USER
ATZeeth

Thread /port
README

Set as Cument Target |

tx_block_allocate .o
tx_block_pool_cleanup .c
tx_block_pool_create.c
tx_block_pool_delete o
tx_block_pool_info_get c
tx_hlock_pool_initialize c
tx_block_pool_performance_info_c
tx_block_pool_performance_syster
tx_block_pool_priortize o
tx_block_release c
tx_byte_allocate o
tx_byte_pool_cleanup c
tx_byte_pool_create c

tn_byte pool_delete.c
tx_byte_pool_info_get c
tx_byte_pool_initialize.c

tx_byte pool_peformance_info_ge

tx bvie oool oriortize c

Add Files... |

L]

tx_byte_pool_performance_system v

0K I Cancel

Help |

STEP 5 ThreadX S X+ S A

1k F ac6 H1%: threadx-6.1.6_rel\ports\cortex_m4\ac6
tx_initialize_low_level.S SC4-7f sample_threadx ({43
TreadX\ports\cortex_m4\ac6\example_build\sample_threadx

E A

W4 2.0.0
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& 5. MDK5 § A ThreadX S ({4

Manage Project ltems

Froject Ttems |Folder5,-"Exten5ion5| Bocks I Project Infofl.a}rerl

|F|Ies: s S

‘F‘rcject Targets: 173 X [+ ¥ |Gmups:

USER tx_thread_context_restore.S
B5P tx_thread_contest_save 5
CMSI5 tx_thread_intemupt_control 5
AT3ZPerph tx_thread_schedule.S
Threax/common tx_thread_stack_build.S
tx_thread _system_retum. S
README tx_timer_intermupt 5

tx_intialize_low_level .5

Set ag Cument Target | Add Files... |

0K I Cancel Help |

STEP 6 Sk3CfFHunbasin
& 6. MDK5 %11 ThreadX k{842

Templat X

]
m

B Options for Target

Devicel Targetl Elutputl Listingl User CAC++ (ACE) |.ﬂ.5m I Lin]{erl Debug I Ttilities I

~ Preprq Folder Setup 7 >
Dey |Se‘t|.|p Compiler Include Paths:
Undel| .M\ A\ Templates
AU Tread ¥ portshcortex_mdhackhing
1 AU A Tread ¥ commoning
O T brEmes dnvers e
[T Exs GG K Librares emsishemdhdevice _support "I
)G A Lbranes emsishemdcore_support
Optimiz)| » \ \at32%403a_407 board v[
[~ Lin r
[~ 5pl
v On
iy n
P -
Cont
Com ~
3 oK | Cancel | ’

0K | Cancel | Defanlts Help |

2021.12.03 F 8| K7 2.0.0
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STEP 7 % & ASM I g ik I
B 7. MDKS5 JC4s % TR AL B

Options for Target 'Template'

Ilevicel Targetl Dutputl Listingl Uzer I CAC++ (405)  Asm ILin]{er I Debug I Utilitiesl

— Conditional Assembly Control Symbaols

Define: I
Indefimne: I

- Language / Code Generation
Assembler Option: [amnclang (Auto Select) v |
™ Read-Only Position Independent [~ Split Load and Store Muttiple
[~ Read-Write Posttion Independent

[ Thumb Mode

[~ Mo Wamings [7 Mo Auto Includes

'”E;ﬂi I..\..‘\..\..\Tread}(\ports\mrte:_m-ﬁkeil‘dnc J

Misc I
Cortrols

Assembler  |-target=amm-amm-none-eabi mopu=cortex-m4d mfpu=fpvd-sp-d 16 mfloat-abizhard -masm=auto < ~
control  |-gdwarf-3 -Wa.amasm,.—pd."__MICROLIB SETA 1" - ../ /. /. /Tread¥/ports/cortex_m4/keil/inc

string

0K Cancel Defaults | Help |

1.3 RSB
STEP1 1Bk tx_initialize_low_level.S 44
B RiER), WK 8
.global _initial_sp
.global _ Vectors
B BE RS 0 SYSTEM_CLOCK, Wil 8
B BN initial_sp/ Vectors &%), Wi 9
51.12.03 - - - I - -

W4 2.0.0



;",l ? I—

5

AT32 L ¥ ThreadX RE R FEE &

2021.12.03

A 8. WINER MBS EM

] oinitialize_low_level.5

2z @

238

24 .glokal _tx thread system sStack ptr

25 .glokal _tx initialize unused mMemory

26 .glokal _tx timer interrupt

27 glokal __main

28 .glokal __tx 5VCallHandler

29 glokal __tx PendSVHandler

30 .global __tx NMIHandler @ MMI

31 .glokal __tx BadHandler # HardFault
32 .glokal __tx SVCallHandler @ 5VCall
33 .glokal __tx DBGHandler # Monitor
34 .glokal __tx PendSVHandler @ Pendsv
35 .glokal __tx SysTickHandler @ SysTick
36 .global __tx IntHandler @ Imt O
37 .glokal __initial sp

38 glokal Vectors

39 @

40 @

41 SYSTEM CLOCE

42 SYSTICK CYCLES

43
44
45
46

.CEXT
.align

4

[ (SYSIEZM CLOCK / 1000)

.gyntax unified

—-1)

B 9. &% _initial_sp/ Vectors iEf]

| ] tinitialize_low_level.S

a4 @
a5 @
Se
a7 @
ag @
a9 @
100
101
102
103
104 @
105 @
106 @
107
108
109
110 @
111 @
112 @
113
114
115
116
117 @
118 @
119 @
120
121
122
123
124 @
125 @
L

f* Disable interrupts during ThreadX

initializati

on.

CPESID i
Set base of awvailable memory to end of non-initialised RaM area.
LDR rl, = tx initialize unused memory @ Build addres=z of unused memory pointer
LDR rl, = initial s=sp @ Build fir=st free addres=s
ADD rl []
S5TR @ Setup first unused memory pointer

f# Setup Vector Takle Offset Register.

Mo r0, #0xEOQQOECOO @ Build addresz of NVIC registers
LDR rl, = WVectors @ Pickup addresz=s of wector table
5TR rl, [x0O, #FO=xDOZ] @ Set wvector table address

f# Set system stack pointer from wector walue.

LDR rl, = tx thread system stack ptr @ Build addres=z of system stack pointer
LDR rl, @ Pickup addresz=s of wector table
LDR rl, ¥ Pickup reset stack pointerx
S5TR rl, @ Sawve szy=tem =ztack pointer
Enakle the cycle count register

LDR rQ, @ Build addressz of DWT register
LDR rl, @ Pickup the current walue
CRR rl, @ Set the CYCCHNIENZ bit
S5TR rl, @ Enakle the cycle count register

* Configure SysTick for 100Hz clock, or 1le384 cycles if no reference.

STEP2

il R at32f403a_407_int.c Hf) PendSV Al Systick B % 55 bR L -

£ 10H

W4 2.0.0
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B 10. Fi#k PendSV A Systick H ik 55 26 %

] at32f403a_407_int.c
110 Eparam none
111 Bretval none
112 - *f
113 woid DebugMon Handler (void)
114 04
115 H
116 -
117 [H /=™
118 Bhrief this functiom handles pendsv_handler exception.
115 Eparam none
120 Bretval none
121 - xf
122 //void PendS5V Handler (void)
123 /S
124 //}
125
126 [J//*#
127 [/ @brief this function handles systick handler.
128 [/ @param none
129 [f @retval none
130 f/f *f
131 //void SysTick Handler (void)
132 /S
133 S}

B TER, WFESIRRA MR
RARBCRRHG B O X, PR,

9 55 L ARAS

STEP1  f &bk threadx 13k 1

/* Private includes
/* USER CODE BEGIN Includes */
#include <stdio.h>

#include "tx_api.h"

/* USER CODE END Includes */

STEP2 & UHAZFE:

/* Private user code
/* USER CODE BEGIN © */
TX_THREAD my_threadl;

TX_THREAD my_thread2;

void my_threadl_entry(ULONG thread_input)
{
/* Enter into a forever loop. */
while(1)
{
printf("threadx 1 application running...\r\n");
/* Sleep for 1 tick. */
tx_thread_sleep(1000);
}
}
void my_thread2_entry(ULONG thread_input)
{

/* Enter into a forever loop. */

EMHE

W4 2.0.0
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while(1)

{
printf("threadx 2 application running...\r\n");
/* Sleep for 1 tick. */
tx_thread_sleep(1000);

}
}

void tx_application_define(void *first_unused_memory)

{
/* Create my_thread! */
T x_thread_create(&my_threadl, "My Thread 1",
My_threadl_entry, 0x1234, first_unused_memory, 1024, 3, 3, TX _NO_TIME_SLICE,
TX_AUTO_START);

tx_thread_create(&my_thread2, "My Thread 2",
my_thread2_entry, 0x1234, first_unused_memory+1024, 1024, 1, 1, TX_NO_TIME_SLICE,
TX_AUTO_START);

STEP3 £ main s W IR 5E B2 )5 B N %«

/* USER CODE BEGIN 2 */
printf("threadX RTOS on BearPi IoT Board\r\n");

/* Enter the ThreadX kernel. */
tx_kernel _enter( );

/* USER CODE END 2 */

F 12| s 2.0.0
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2.1.1

Bl PR £ H
BEAFBIR

1) 48/RITLED2/LED3
2) USART1(PA9/PA10)
3) AT-START-F403A V1.0 SEIGH

& 11. AT-START-F403A V1.0 SZE8HR

T T N
po, | 2 C
Ci8 R38 CiS
o AL o
ESEER08 . oo
3 2R37 F2 .
Sl WS
Emgagm? e e
cr@° c@d” | P 2
.- o5 el 22|15
3 _ERI- ee o
U
- oo ||
= o [|* =
T oo (& o
m: oe® |lc © OS]
G- ce |58 RESET| sensiND
.S~ ®e S NSS| su.2R11
o 85" @ o
2R X RRR -
2235233 =e " R20E0
gggggg g ®e : _A?r:—\\._/ ’f ‘;1 . I R22E=0 :
7le | EIMNIRSEUCEEPN L S SOER  —AwALOs TN
ol =8 , " kjee S8 ° Z oanmvn
R|Z1E|8 [ oe Pt cq:cccc.m
%’é‘x’:’; i 4 T R ) -w -
5121515 et B2 L@ S Y P
8"9 (S = o= p= = oo B 2
o - el
N ’
6 ) USER B ‘)

RESET

T P SETATI2FA03A HIHE A1 1), demo Ji/Cigit €175AT 32 H il 7 5,

I FESER W AT-START

AT
2.1.2 BABIE

1) SourceCode

2)

B AT32F4xx_ThreadX V2.x.x.zip
Doc
B ANO0079_AT32_MCU_On_ThreadX_OS_ZH_V2.x.x

JE: Jraproject #E24E Tkeil 5L, L H LR MAFESLE LIS, 155
AT32xxx_Firmware_Library V2.x.x\project\at_start_xxx\templates 774 747 EH 55 ( HIZNARGIT keil 4/5) Z77 /7 4

=GR

2.1.3
1)
2)
3)

2021.12.03

demo f#

IHITUSB N I AT-START, JH7E 5 1B FHRFIAT Link 015 11
FTFHFAT32F4xx_ThreadX TFEJRFE T, 4ii/a N E| LI
M EZLED2/3 N KRR AR R I FHTEN(E B

13 W
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