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Keil RTX 

ARM-ARTX ���Ô�þ�r�Ê�¡�02Ï4³ (RTOS)�È�S*ü Keil �@	Ì�|�Î,X Real/View	)(��� �Ô	¥�+�Ê

�J�h*ü�b Holtek Cortex-M32Ï�ë 	)(��� �Ä 

�Ô�þ1T	),X�)/� �È�Ú*ü�9AÈ�â�V�)�ü Holtek 32-bit MCU�ÞE¤> RTOS�Ä?U9‹	ª�È�î�µ�C	ž

�È�î�D�B �ÈAË&•�Ï5%0­�Öhttp://www.keil.com/rtos/�Ä 

FreeRTOS 

FreeRTOSTM���Ô�þ&I#�,X �È$d-Õ�@�Ô�È	Ã�!C
�S*ü,X1T	),X�r �Ê�¡�02Ï4³ �Ä*ü��	Ã�¹�!

C
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77500 õ,X�ßEQG£�ÈFreeRTOS�Æ�ä��� �9�ã 	)(��� ,X�Ô�þC¼�G	Ä,X�Û�š�Ä 

FreeRTOS,X!£�þ�l�• 0Ã	· 
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�Þ�� �Ä	à�Ê��*ü���¤�o�Z�Ô�þ�Ô��7¾+�,X /�	� �“�b�È�Q�x#� �Ä 

!��Z?·�È�î FreeRTOS,Ì�G�µ�C �ÈAË&•�Ï5%0­�Öhttp://www.freertos.org/main.html�Ä 

IAR PowerPac 

IAR 2Ï4³��� �9�ã�Ô	¥�¹�K�¤�o�Z�Ô0­�ã�á�u �ÄRTOS	ž��KÈ ���Ê �â IAR � �9�ã�¹�0�G	Ä

,X�´4ñLš	Ü��	Ø/¡�á��,X�h*ü�Ô	¥�¤�o�Z�Ô�þ�`�X,X)ƒ�W �Ä 

!��Z?·�È�î IAR ,Ì�G�µ�C �ÈAË&•�Ï5%0­�Öhttp://www.iar.com/website1/1.0.1.0/352/1/�Ä 

CooCox CoOS 

CooCox CoOS���ç�� ARM Cortex-M 2Ï�ë8ƒ(�4˜5àA’Au,X�Ô�þ� �9�ã�r�Ê�î�Ï�u�¡�02Ï

4³�Ä���[�Ê�Ú*ü1T	),X8×�_�·-Õ?·Gž�V�)�ü!82Ï�ë 32-bit 	)(��� �Þ�¡�0 CooCox CoOS�Ä 
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·  EîE› RS232��	·4“�Ú Holtek 32-bit MCU�Ô	¥M6�SE²�y7Ç PC�Ä 

·  M6�S�Þ,X�ø�þ�Ô�G�ü/á	â,X�)/����Ú*ü�� �È�Ú�ÿ*ü “Key1” 
` “Key2”></� �Ä 
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1. �Ô��	â �È8¹�´�¡�0 �È2Ï4³�Ú�Ø�b�Y��(Š�Õ �Ä 

2. �'�Ý�ß�Ï�Ô�ÝK� �È2Ï4³�Ô�Ÿ�)/� �Ä 

3. <ÖS÷�<0Ÿ���•��MÇ�$	à�ÊEîE› RS2320Ã	·�Ú ! 	á	à!9�ôEg�� PC�ÄE¤> hyper-terminal/ß
�c	Ã�¹�y�

`��/��+0ú���µ�C �Ä 

4. !8�ê �È!£�þ LED �Í�h�ÔOj! �È�'�•�� “Song 1”�ÈLED1 �Ú�'�Ô �Ä 
5. �Ý“Key1” �•���ß�ÔOj! �È�Ý “Key2” �•���Þ�ÔOj �Ä 

Keil RTX 

RTX �r�Ê�ÊJs�Y���r�Ê�ÊJs�Y���r�Ê�ÊJs�Y���r�Ê�ÊJs�Y��  

Keil 	Ã�¹�Ú�´�þ�r�Ê�¡�02Ï4³	ž��KÈ ���Ê�`�<Lš�ä�ü�J�����Õ,X C AÁ?Ô4êA¥�<�Ä�J�Y��	Ã

���r�Ê�h*ü�¤�o�î�Ï�u�Ø)Ú�s6Ñ �Ä 

Keil RTX 6Ñ�óA×*ü���Ý,XC�$d�ï�Î
`�{�
�î4“/ß �È�r�Ê�h*ü/ß�c �È�36Ñ�ó,Ì�h$µC‡�Ô�o�K

�',X2Ï4³?U"� �ÄRTX �2�b MDK-ARM �È�`�<���Õ ARM7�ÃARM9 �¹	ž Cortex-M2Ï�ë8ƒ(� �Ä 

!��Z?·�È�î�µ�C �ÈAË&•�Ï5%0­�Öhttp://www.keil.com/rtos/�Ä 

RTX �Y�����Ô�þ�r�Ê�¡�02Ï4³ �ÄRTOS�Å�È *ü��	Ã�¹�ï�Î�h*ü/ß�c �È	à�Ê�;> �îNM�s6Ñ�ê�Ï

�u�Ä�ü� �9�ã�h*ü�� �ÈE­��M2���Ý*ü,X �ÄRTX RTOS6Ñ�ó?·�‡	Ø/¡�Ï�u,XA×�z �Ã4È�x
`�n

�ÊKÂNl�Ä 

G›*ü RTOS1u)Ú2Ï4³	Ã�¹4³�Ô	#A×	Ø�þ�Ï�u �Ã�ì�ê CPU�ÊKÈ
`2Ï4³C�$d,X�ÚG! �È�S���á0NKÆ�Ã

RS232 1 
Key1 Key2 



�³ �³�³ �³�³ �³�³ �³ �³�³�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³HT32F125x �r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³  

 

�³�Æ

�á�¹�2 �ÄRTX �Y�����Ô�þ���û,X RTOS�È�ç�b�S*ü
`�¡�0�ü
Î�b ARM7 TDMI™�ÃARM9™�Ã

�ê Cortex™- M32Ï�ë CPU���— �Ä 

*ü��	¾LÔ?U*ü�Û�š,X C AÁ?Ô4ê�mRTX /ß�c �È'
	â*ü RealView®4êA¥�<4êA¥	G	Ã�ÄRTX.h ��

�[�Ê*ü�b�Ä�â�Ñ�D
`�c �ÄE­�o�Ñ�D
`�c	Ã�¹���Í1T	)�Ï�u,X�Ä�â
`�Í���Ý RTOS (M�û,XA“

KÂ�Ä 
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http://www.keil.com/support/man/docs/rlarm/rl arm_ar_artxarm.htm�Ä 

8×�_/ß�c8×�_/ß�c8×�_/ß�c8×�_/ß�c  

RL-ARM �¹�K�+�Ê �È�Ù�À�Ô�o8×�_/ß�cEÖ*ü�b ARM®2Ï�ë8ƒ(� �Ä 

8×�_/ß�c�,���b \KEIL\ARM\ RL\...\ EXAMPLES\and\ KeiL\ ARM\Boards\<vendor>\<board>\ 

RL\ ... �[�Ê�
 �Ä!£�þ8×�_/ß�c�|�,�ü�Ô�þ	)(À,X �[�Ê �
�È�¹�Ý�`�H,X NM,Â�7�È�Ú�Ý�}�bE™

EóG¡�Î NM,Â�JE¤> /ß�c �Ä 
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·  �ßEQ“Holtek RTOS Package”�J�¤	ª �[�Ê ���Û�n �[�Ê �
�Ä  

·  EÝ�½�¹�0,Â�)�ß,X “RTX” �È�J�á�
 “Keil installed path”,Â�)�ß “RTX_Config.c”��  

�V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\RTX 
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·  �,���[�Ê “firmware library”�ü�V�ß�!5B �Ö 

    \ HT32Fxxxx\library 

 

·  �'�Ô�V�ß�!5B,X Keil NM,Â�[�Ê xxxx.uvproj 

    \ HT32Fxxxx\example\RTOS\RTX\RVMDK 

EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™ 
·  �]>™ Keil �@	Ì,X RealView MDK - ARM�Ä	�4{	â,X�È�„(���	Ã�¹�ü Keil �@	Ì,X5%0­"¼�`

	âE¯> �ßEQ�Ä 

·  �'�Ô RTOS,X�)/�NM,Â �[�Ê �Ä 

 

·  �ü “Options for Target Flash”“Target”M6�S“operating system”�Ô�ãEÝ�½“RTX Kernal”�È�V�ß�Ò

��/� �Ö 
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·  �Ú RTX G!5B�[�Ê RTX_Config.c�3#Ï�t��NM ,Â�� �Ä 

 

RTOS API 

�ßM6�Ú1T	)�Ÿ4¡�)/����S*ü��,XF¼�Ú API �Ñ�D�Ä 

!��Z?·�È�`�H,X�µ�C �ÈAË	–5×�Öhttp://www.keil.com/support/man/docs/rlarm/rlarm_library.htm�Ä 

·  os_tsk_create : �ï�Î�„�Ï�u �ÄEîE›�Ï�u�ÛJ\	–�DAš�ÿ �È�J�Ú�J#Ï�t����4¾Kó�ë�JLc��,X��

�„�Ï�u�ÚG!�ÛAš0ú TID�Ä 

·  os_tsk_self : E¨�²�Ï�u ID�ÈAš�ÿE¤> ���Ï�u �Ä 

·  os_tsk_delete_self : �0!6�J�ôL8!7�üE¯> �� ,X�Ï�u �Ä/ß�c�Ú�;> ��4¾Kó�ë���ß�Ô�þ�K�Ý�È

P¬�ì��4{,X�Ï�u �Ä 

·  os_tsk_prio_self : �
	¬�'�!E¯> ���Ï�u,X�ì��4{ �Ä 

·  os_evt_set : ���Û�n,X�Ï�u A’5B�Û�« �È�™�Í	–�D event_flag,Ì�h�!�� 1 ,X�_�Ê A’5B�Û�« �!�Ä 

·  os_evt_wait_or : 1��Y wait_flags	–�D���� 1 ,X���Ý�_�Ê �Ä�Ô�î	Ã�¹1��Y 16 �þ�á	à�_�Ê �Ä 

·  os_dly_wait : �V�0 A×*ü,X�Ï�u �Ä	–�D delay_time?˜�n�V�0,X�ÊKÈKS�z �È�¹2Ï4³�ÊJs8V�¡

��	)�!�9#�G£ �È	Ã�¹�� 0 ~ 0xFFFE��KÈ�Ï�)�Ô�þ�D�+ �Ä 

�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ  

1. Task0 - Init_Task 

·  �s6Ñ 

-  �ï�Î�J�n�����Ý�Ï�u  
�ï�Î “Button Task” 

�ï�Î “Buzzer Task” 

�ï�Î “UART Task” 

�ï�Î “LED Task” 
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·  API �Ñ�D
`�ÛAš0ú  

-  Task_Init : “Init Task”�ÛAš0ú 

-  Task_Button : “Button Task”�ÛAš0ú 
-  Task_Buzzer : “Buzzer Task”�ÛAš0ú 

-  Task_UART : “UART Task”�ÛAš0ú 
-  Task_LED : “LED Task”�ÛAš0ú 

-  EVENT_BUTTON : “Button Task”�ÛAš0ú 

 

2. Task1 - Button_Task 

·  �s6Ñ 
-  �q�B “ButtonNewStatus”�È�”#��ÝK�Eg�9(Š�Õ  

ButtonNewStatus = KEY_KEY1 
    �•���ß�ÔOj! �Ä 

ButtonNewStatus = KEY_KEY2 
    �•���Þ�ÔOj! �Ä 

-  “ButtonNewStatus”8¹�
	¬ �È�;> �J�W�Ï�u  
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·  API �Ñ�D
` �Û�« 0ú	Ë 

-  Get_button_state() 
9‹	ª�'�!�ÝK�,XEg�9(Š�Õ �Ä 

 

3. Task2 - Buzzer_Task 

·  �s6Ñ 

-  �;> “EVENT_BUZZER”PE�|<ÖS÷�< 

-  �q�B �Û�« �! “SongMsg”EÝ�½�•��! �Æ  

SongMsg = 0 
    �0!6�•��  

SongMsg = 1 
    �•��  : “Twinkle Twinkle Little Star” 

SongMsg = 2 
    �•��  : “Lightly Row² 

SongMsg = 3 
    �•��  : “Here Comes the Train” 
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·  API �Ñ�D
` �Û�« 0ú 

-  Buzzer_Output (u16 SongNum) 
EÝ�½?U�•��,X! �Æ �Ä 
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4. Task3 - UART_Task 

·  �s6Ñ 
-  EîE› UART 	¥EÕ! �Æ	á/Ä�� PC 

SongMsg = 0 
    �0!6	¥EÕ�D�B�� PC 

SongMsg = 1 
    ! 	á  : “Twinkle Twinkle Little Star” 

SongMsg = 2 
    ! 	á  : “Lightly Row” 

SongMsg = 3 
    ! 	á  : “Here Comes the Train” 

 

·  API �Ñ�D
`�ÛAš0ú  

-  UART_Display ( u16 OutputMode) 
EÝ�½?U��/��ü PC�Þ,X! �Æ	á/Ä �Ä 
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5. Task4 - LED_Task 

·  �s6Ñ 
-  �'�Ô /�GKÁLED 

SongMsg = 0 
    �GKÁ���Ý LED 

SongMsg = 1 
    �'�Ô LED1�È�J�WFÑ�GKÁ 

SongMsg = 2 
    �'�Ô LED2�È�J�WFÑ�GKÁ 

SongMsg = 3 
    �'�Ô LED3�È�J�WFÑ�GKÁ 

 

·  API �Ñ�D
`�ÛAš0ú  

-  LED_Control�Äu16 LEDMode�Å 

�q�B LEDMode�'�Ô,Ì�h,X LED�Ä 
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 FreeRTOS 

FreeRTOS�Y���Y���Y���Y��  

FreeRTOSEîE›�Z�ÂAv	â,X GPL AxA•�È	ÃEÖ*ü�b!8AŒ	ÃA•AxA•�ß,X	Ø/¡���î�h*ü �Ä	º�ê�Ô

/¡���îAxA• �ÈAË	–5×�Öhttp://www.freertos.org/a00114.html�Ä 

FreeRTOS.org�Æ4£>•/Ï�á��AŒ�î�á	à,X.@�Ê�'2Ï�â4êA¥�<�ß �Ä!£/¡�'2Ï
�L��ú�Ý�Ô�þNX G!

5B,X8×�_/ß�cA}�4�¿Eó�Þ�� �Ä�È�Q,X�� �È!£�þ8×�_/ß�cFÑL��ú�Ý�Ô�þ �[�Ê �È�¤�o8×�_NM,Â

$d�[�Ê,XAº4š�µ�C �È�V�)4êA¥8×�_�[�Ê �È�V�)G!5B,Â�Û.@�Ê �Ä 

8×�_/ß�c8×�_/ß�c8×�_/ß�c8×�_/ß�c  

8×�_/ß�c�!�b FreeRTOS/demo,Â�),X�$,Â�) �Ä�$,Â�),X	á/Ä	Ã><�â�Ù	ÿ,X8×�_/ß�c,X�s6Ñ �Ä

8¹�Ç�Z?·�`�H,X FreeRTOS.org,Â�)4§�X �ÈAË	–5×FreeRTOS.org$d�·-Õ,X4˜4›NIM6�Ä 

�]>™)ƒ�W�]>™)ƒ�W�]>™)ƒ�W�]>™)ƒ�W 
·  �ßEQ�J�¤	ª “FreeRTOS source code”�Ä 
·  �ßEQ “Holtek RTOS Package”�J�¤	ª �[�Ê ���Û�n �[�Ê �
�Ä  

·  �ü �¹ �0 ,Â �) �ß �ÈEÝ�½“FreeRTOS”�J �¢ “FreeRTOS source code directory”,Â�) �ß �á �

“Source”�[�Ê �
���V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\FreeRTOS 

 
·  �±�, �[�Ê “firmware library”�ü�V�ß�!5B �Ö 

    \ HT32Fxxxx\library 

 

·  �'�Ô�V�ß�!5B,X Keil NM,Â�[�Ê xxxx.uvproj 

    \ HT32Fxxxx\example\RTOS\ FreeRTOS \RVMDK 
·  IAR NM,Â�[�Ê xxxx.eww�,���ü�V�ß�!5B �Ä���[	¾�Ÿ4¡ keil �@	Ì,X�¹�0)ƒ�W �Ä 

    \ HT32Fxxxx\example\RTOS\ FreeRTOS \EWARM 
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EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™ 

·  �]>™ Keil �@	Ì,X RealView MDK - ARM�Ä	�4{	â,X�È�„(���	Ã�¹�ü Keil �@	Ì,X5%0­E¯> 
"¼�`�J�ßEQ �Ä 

·  �'�Ô RTOS,X�)/�NM,Â�7 �Ä 

 

·  �Ú“FreeRTOS kernel files”#Ï�t��!8NM,Â,X “Source”�Ä 

    \ HT32Fxxxx\example\RTOS\FreeRTOS_6.1.1\Source 
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RTOS API 

�ßM6�Ú1T	)�Ÿ4¡�)/����S*ü��,XF¼�Ú API �Ñ�D�Ä 

!��Z?·�È�î�µ�C �ÈAË&•�Ï �Öhttp://www.freertos.org/a00106.html�Ä 

·  xTaskCreate : �ï�Î�„�Ï�u�J�Ú�J#Ï�t����4¾Kó�ë �Ä 

·  xTaskDelete : �ôL8�Ï �u�Ä>•�ôL8,X�Ï�u�Ú�¢��4¾ �Ã1��Y �Ã�V�0�_�Ê�ë><��/ÏL8 �Ä 

·  xQueueCreate : �ï�Î�„Kó�ë �È�J���J�ÚG!0NKÈ �ÈE¨�²Kó�ë,X�Ø)Ú �Ä 

·  xQueueSend : ��Kó�ë#Ï�t�5,Â �Ä�5,Â�D�B��>•�á�
��Kó�ë�� �È5àM2,È�y�é*ü �Ä�ü���•�á

�u/ß�c���á6Ñ A×*ü!8NM�s6Ñ�Ä 

·  xQueueReceive : �y�
Kó�ë��,X�5,Â�D�B �Ä�5,Â�D�B��EîE›�á�
>•�y�
 �È�´!8?U�±A•4ç�,
	��ÝC‡�ó,X0NKÈ�ÄKó�ë>•�ï�Î�Ê �È�á�
��4ç�,	�,X�+8V�D,Â�Æ4£>•.B�n �Ä 

�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ  

1. Task0 - Init_Task 

·  Functions 
-  �ï�Î�J�n�� ���Ý�Ï�u  

�ï�Î “Button Task” 
�ï�Î “Buzzer Task” 

�ï�Î “UART Task” 
�ï�Î “LED Task” 

�7�D�V�N��

�7�D�V�N��

�&�U�H�D�W�H���$�O�O��
�7�D�V�N�V

 

·  API �Ñ�D
`�ÛAš0ú  
-  vInit _ Task : “Init Task”�ÛAš0ú  

-  vButton _ Task : “Button Task”�ÛAš0ú  
-  vBuzzer _ Task : “Buzzer Task”�ÛAš0ú  

-  vUART _ Task : “UART Task”�ÛAš0ú  

-  vLED _ Task : “LED Task”�ÛAš0ú  

-  Buzzer _ Queue : “Buzzer Task”�ÛAš0ú  
-  UART _ Queue : “UART Task”�ÛAš0ú  

-  LED _ Queue : “LED Task”�ÛAš0ú 
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2. Task1 - Button_Task 

·  Functions 
-  �q�B “ButtonNewStatus”�È�”#��ÝK�Eg�9  

ButtonNewStatus = KEY_KEY1 
    �•���ß�ÔOj! �Ä 

ButtonNewStatus = KEY_KEY2 
    �•���Þ�ÔOj! �Ä 

-  “ButtonNewStatus”8¹�
	¬ �È�;> �J�W�Ï�u  

 

·  API �Ñ�D
`�ÛAš0ú  

-  Get_button_state() 
9‹	ª�'�!�ÝK�,XEg�9(Š�Õ  

-  Send_Queue (u8 QueueType, u16* QueueMessage) 
	¥EÕ�Ù	ÿ“key state”,XKó�ë#\�C4­�J�W�Ï�u �Ä 
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3. Task2 - Buzzer_Task 

·  �s6Ñ 
-  �;> “EVENT_BUZZER”PE�|<ÖS÷�< 

-  �q�B �Û�« �! “BuzzerMsg”EÝ�½�•��! �Æ  

BuzzerMsg = 0 
    �0!6�•��  

BuzzerMsg = 1 
    �•��  : “Twinkle Twinkle Little Star” 

BuzzerMsg = 2 
    �•��  : “Lightly Row” 

BuzzerMsg = 3 
    �•��  : “Here Comes the Train” 

 

·  API �Ñ�D
`�ÛAš0ú  

-  Buzzer_Output (u16 SongNum) 
EÝ�½?U�•��,X! �Æ �Ä 
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4. Task3 - UART_Task 

·  �s6Ñ 
-  EîE› UART 	¥EÕ! �Æ	á/Ä�� PC 

UARTMsg = 0 
    �0!6	¥EÕ�D�B�� PC 

UARTMsg = 1 
    ! 	á  : “Twinkle Twinkle Little Star” 

UARTMsg = 2 
    ! 	á  : “Lightly Row” 

UARTMsg = 3 
    ! 	á  : “Here Comes the Train” 

 

·  API �Ñ�D
`�ÛAš0ú  

-  UART_Display (u16 OutputMode) 
EÝ�½?U��/��ü PC�Þ,X! �Æ	á/Ä �Ä 
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5. Task4 - LED_Task 

·  �s6Ñ 
-  �'�Ô /�GKÁLED 

LEDMsg = 0 
    �GKÁ���Ý LED 

LEDMsg = 1 
    �'�Ô LED1�È�J�WFÑ�GKÁ 

LEDMsg = 2 
    �'�Ô LED2�È�J�WFÑ�GKÁ 

LEDMsg = 3 
    �'�Ô LED3�È�J�WFÑ�GKÁ 

 

·  API �Ñ�D
`�ÛAš0ú  

-  LED_Control�Äu16 LEDMode�Å 

�q�B LEDMode�'�Ô,Ì�h,X LED�Ä 
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IAR PowerPac 

IAR PowerPac �Y���Y���Y���Y��  

IAR PowerPac���Ô�þ�K�Ý��� �s6Ñ,X�r�Ê� �9�ã�¡�02Ï4³  (RTOS)�È�J�Ù	ÿ�Ô�þP¬�û6Ñ,X

�[�Ê1u)Ú2Ï4³ �Ä6Ñ�â IAR � �9�ã�¹�0�G	Ä�´4ñLš �ä�Ä�J	Ã���á	à	V��,X�Ø)Ú�<�¤�o8×�_�¹

/ß
`�Ô	¥�S���Õ�Ù �Ä 

8×�_/ß�c8×�_/ß�c8×�_/ß�c8×�_/ß�c  

IAR PowerPac�¡�0�+�Ê�Ù	ÿ�Z�Ô�oA˜���S,X8×�_/ß�c �Ä 

8×�_/ß�c�±�,�ü  \IAR Systems\...\Arm\PowerPac \BoardSupport\... �[�Ê �
�Ä!£�þ8×�_/ß�c�|

�,�ü�Ô�þ	)(À,X �[�Ê �
�È�¹�Ý�`�H,XNM,Â�7 �È�Ú�Ý�}�bE™EóG¡�ÎNM,Â�JE¤> /ß�c �Ä 

�]>™)ƒ�W�]>™)ƒ�W�]>™)ƒ�W�]>™)ƒ�W 
·  �]>™ IAR � �9�ã�¹�0�G	Ä(��� 5.4 �ê�ÈP¬(��� �È	à�Ê�] >™IAR PowerPac�Ä	�4{	â,X�È�„

(���	Ã�¹�ü IAR 5%0­�Þ"¼�`	âE¯> �ßEQ�Ä 

·  �ßEQ“Holtek RTOS Package”�J�¤	ª �[�Ê ���Û�n �[�Ê �
�Ä  

·  �ü�¹�0,Â�)�ß �ÈEÝ�½“PowerPac”�J.B�± “firmware library”�±�,�ü�V�ß�¹�0,Â�) �Ö 

    \ HT32Fxxxx\example\RTOS\PowerPac 
    \ HT32Fxxxx\library 

 
·  �¢�[�Ê �
 “IAR install directory”�á�
 “os7m_tl_d.a”
` “os7m_tl_r.a”���V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\PowerPac\RTOS\Lib\ 
·  �¢�[�Ê �
 “IAR install directory”�á�
 “OS_Config.h”
` “RTOS.h”���V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\PowerPac\RTOS\Inc\  
·  �±�, �[�Ê “OS_Error.c”
` “RTOSInit.c”�ü�V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\PowerPac\RTOS\setup\ 

 
·  IAR NM,Â�[�Ê  xxxx.eww �±�,�ü�V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\PowerPac \EWARM 
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EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™ 

·  �]>™ IAR � �9�ã�¹�0�G	Ä�¹	ž IAR PowerPac�Ä	�4{	â,X�È�„(���	Ã�¹�ü IAR 5%0­�Þ"¼�`
	âE¯> �ßEQ�Ä 

·  �'�Ô RTOS�)/�NM,Â �Ä 

 

·  �ü “Processor variant”�Ô�ãEÝ�½“Holtek device”�È�V�ß�Ò��/� �Ö 
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·  A’5B“Additional include directories”
` “define symbols”EÝNM�V�Ò��/� �Ö 

 

·  A’5B“Download”EÝNM�ß,X“flash loader file”�Ä8¹"u�Ý A’5B�È2Ï4³�Ú�´"©�Ú �[�Ê �ôEÕ�� MCU�Ä 

 



�³ �³�³ �³�³ �³�³ �³ �³�³�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³HT32F125x �r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³  
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·  �Ú PowerPac,Ì�GG!5B �[�Ê #Ï�t��NM,Â�ã �È�V�ß�Ò��/� �Ö 

 

!��Z?·�È�î�µ�C �ÈAË�¹KÙIAR 	–5×�[�7 �Ä 

RTOS API 

�ßM6�Ú1T	)�Ÿ4¡�)/����S*ü��,XF¼�Ú API �Ñ�D�Ä 

�È�îAº4š�µ�C �ÈAË	–5×�[�Ê �Ö\IAR Systems\...\arm\PowerPac\Doc\  

·  OS_IncDI : �£�å�rG£�JL86Ñ���• �Ä  Eæ�r���•/U*üAu�D�<�� OS_DICnt�È�¢5à/U*ü���• �Ä 

·  OS_InitKern : �ñ�Ÿ�ê���Ý RTOS	¬G£�ÈA’5B��M2LÊ,X1k���� �È�êM20N,X�ÛJ\�� �Ä 

·  OS_InitHW : �ñ�Ÿ�ê*ü�b�{*ó���•,X.@�Ê�n�Ê�< �ÄIAR PowerPac�r�Ê�¡�02Ï4³LÔ?U�Ô�þ��
�•�n�Ê�<�¹.B�n�)�Ê
��|1��Y�ÊE³�ó$µ,X�Ï�u �È�)�Ê A×*üEC�Ê�n�Ê�<�±�Õ�ÊKÈ	¬G£���Ô

�„�Ä  

·  OS_CREATETASK : �ï�Î�Ï�u �Ä 

·  OS_Q_Create : �ï�Î
`�ñ�Ÿ�ê�µ�CKó�ë �Ä 

·  OS_Q_Put : �Ú�Ô�þ�Æ4­�n�û�ã,X�„�µ�C�|�,��Kó�ë �Ä 

·  OS_Q_GetPtr : �¢Kó�ë���”2ö�µ�C �Ä 

·  OS_Q_Purge : �ôL8Kó�ë���Ô	â�Ô�þ�”2ö��,X�µ�C �Ä 

·  OS_EnterRegion : �¤/��¡�02Ï4³�GK�	�
³,X�Ô�Ÿ �Ä 

·  OS_LeaveRegion : �¤/��¡�02Ï4³�GK�	�
³,X4§�3 �Ä 
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�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ  

1. Task0 - Init_Task 

·  �s6Ñ 
-  �ï�Î�J�n�����Ý�Ï�u  

-  �ï�Î “Button Task” 
-  �ï�Î “Buzzer Task” 

-  �ï�Î “UART Task” 

-  �ï�Î “LED Task” 

�7�D�V�N��

�7�D�V�N��

�&�U�H�D�W�H���$�O�O��
�7�D�V�N�V

 

·  API �Ñ�D
`�ÛAš0ú  
-  TCB_Init _ Task : “Init Task”�ÛAš0ú 

-  TCB_Button _ Task : “Button Task”�ÛAš0ú  

-  TCB_Buzzer _ Task : “Buzzer Task”�ÛAš0ú  

-  TCB_UART _ Task : “UART Task”�ÛAš0ú  
-  TCB_LED _ Task : “LED Task”�ÛAš0ú  

-  Buzzer _ EVENT : “Buzzer Task”�ÛAš0ú  
-  UART _ EVENT : “UART Task”�ÛAš0ú  

-  LED _ EVENT : “LED Task”�ÛAš0ú 
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2. Task1 - Button_Task 

·  �s6Ñ 
-  �q�B “ButtonNewStatus”�È�”#��ÝK� Eg�9 

ButtonNewStatus = KEY_KEY1 
    �•���ß�ÔOj! �Ä 

ButtonNewStatus = KEY_KEY2 
    �•���Þ�ÔOj! �Ä 

-  “ButtonNewStatus”8¹�
	¬ �È�;> �J�W�Ï�u  

 

·  API �Ñ�D
`�ÛAš0ú  

-  Get_button_state() 
9‹	ª�'�!�ÝK�,XEg�9(Š�Õ  
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3. Task2 - Buzzer_Task 

·  �s6Ñ 
-  �;> “EVENT_BUZZER”PE�|<ÖS÷�< 

-  �q�B �Û�« �! “SongMsg”EÝ�½�•��! �Æ  

SongMsg = 0 
    �0!6�•��  

 SongMsg = 1 
    �•��  : “Twinkle Twinkle Little Star” 

SongMsg = 2 
    �•��  : “Lightly Row” 

SongMsg = 3 
    �•��  : “Here Comes the Train” 

 

·  API �Ñ�D
`�ÛAš0ú  

-  Buzzer_Output (u16 SongNum) 
EÝ�½?U�•��,X! �Æ �Ä 
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4. Task3 - UART_Task 

·  �s6Ñ 
-  EîE› UART 	¥EÕ! �Æ	á/Ä�� PC 

SongMsg = 0 
    �0!6	¥EÕ�D�B�� PC 

SongMsg = 1 
    ! 	á  : “Twinkle Twinkle Little Star” 

SongMsg = 2 
    ! 	á  : “Lightly Row” 

SongMsg = 3 
    ! 	á  : “Here Comes the Train” 

 

·  API �Ñ�D
`�ÛAš0ú  

-  UART_Display (u16 OutputMode) 
EÝ�½?U��/��ü PC�Þ,X! �Æ	á/Ä �Ä 
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5. Task4 - LED_Task 

·  �s6Ñ 
-  �'�Ô /�GKÁLED 

SongMsg = 0 
    �GKÁ���Ý LED 

SongMsg = 1 
    �'�Ô LED1�È�J�WFÑ�GKÁ 

SongMsg = 2 
    �'�Ô LED2�È�J�WFÑ�GKÁ 

SongMsg = 3 
    �'�Ô LED3�È�J�WFÑ�GKÁ 

 

·  API �Ñ�D
`�ÛAš0ú  

-  LED_Control�Äu16 LEDMode�Å 

�q�B LED Mode�'�Ô,Ì�h,X LED�Ä 
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CooCox CoOS 

CooCox CoOS�Y���Y���Y���Y��  

CooCox CoOS���Ô�þ�`�<�!C

`�Ô��,X�r�Ê�¡�02Ï4³ �ÄRTOS�Å�È 4§	Ü7¾EÖ�h,X�Ï�uA×�z1k

"©�È���Õ�ì��4{�v	4
`�ÊKÈ(�EBE@ �ÄCoOS���Õ���Ý,X ARM Cortex M3 based2Ï�ë8ƒ(� �È	Ã

�¹�¢�l�•5%0­�Þ,È�y�ßEQ$d�·-Õ �Ä 

8×�_/ß�c8×�_/ß�c8×�_/ß�c8×�_/ß�c  

CooCox-CoOS RTOS�+�ÊJ\�Í�á	à,XA˜���S�¤�o�Z,Ì�h8×�_ �Ä�K�'8×�_	Ã�¹&•�Ï CooCox

5%0­�Öhttp://www.coocox.org/CoOS.htm�Ä 

Holtek �¤�o�Z8×�_�·-Õ�¹�}�b*ü���È�¿Eó,X�Ô	¥
Î�b CoOS� �9�ã�h*ü/ß�c �Ä 

�]>™)ƒ�W�]>™)ƒ�W�]>™)ƒ�W�]>™)ƒ�W 

·  �ßEQ�J�]>™CoOS$d�·-Õ �Ä 

·  �ßEQ“Holtek RTOS Package”�È�J�¤	ª�[�Ê��,Ì�h �[�Ê �
�Ä  

·  �ü�¹�0,Â�)�ßEÝ�n “CoOS”�[�Ê �È�J�¢ “CoOS source code installed path”�á�
  

“CoOS”�[�Ê �
���V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\CoOS 

  

·  �Ú�[�Ê “firmware library”�±�,�ü�V�ß�!5B �Ö 

    \ HT32Fxxxx\library 
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·  �¢�V�Ò��/��!5B�'�Ô keil NM,Â�[�Ê xxxx.uvproj 

    \ HT32Fxxxx\example\RTOS\CoOS \RVMDK 
·  IAR NM,Â�[�Ê xxxx.eww�,���b�V�ß�!5B �Ö 

    \ HT32Fxxxx\example\RTOS\CoOS \EWARM 

Keil �@	Ì�]>™)ƒ�W�ü���[,Ì�G0´8V�ÆE¯> �Z�Ÿ4¡ �Ä 

EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™EC�Ê�]>™ 
·  �]>™ Keil �@	Ì RealView MDK-ARM �+�Ê �Ä	�4{	â,X�È�„(���	Ã�¹�ü Keil �@	Ì,X5%0­E¯

> "¼�`�J�ßEQ �Ä 

·  �'�Ô RTOS�)/�NM,Â �Ä 

 

·  �¢ “CoOS”#Ï�t “CoOS kernel”��NM,Â�È�V�ß�Ò��/� �Ö 

    \ HT32Fxxxx\example\RTOS\CoOS\CoOS\kernel 
    \ HT32Fxxxx\example\RTOS\CoOS\CoOS\portable 

    \ HT32Fxxxx\example\RTOS\CoOS\CoOS\portable\Keil 

 

·  !��Z?·�ÈAº4š�µ�C �ÈAË	–5×“CooCox CoOS*ü���S*ü���` ” �Ä 
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RTOS API 

�ßM6�Ú1T	)�Ÿ4¡�)/����S*ü��,XF¼�Ú API �Ñ�D�Ä 

�È�î�µ�CAË&•�Ï “ http://www.coocox.org/CoOS.htm” �Ä 

·  CoInitOS : �ñ�Ÿ�ê CooCox CoOS 

·  CoStartOS : 
��|�î�Ï�u,X�¡�0  

·  CoCreateTask : �ï�Î�Ï�u  

·  CoExitTask : �ôL8�'�!�Ï�u  

·  CoCreateQueue : �ï�Î#\�CKó�ë  

·  CoPendQueueMail : �¢#\�CKó�ë	ª�Î#\�C  

�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ�Ï�uAÈ�â�â8×�_�·-Õ  

1. Task0 - Init_Task 

·  �s6Ñ 
-  �ï�Î�J�n�����Ý�Ï�u  

    �ï�Î “Button Task” 
    �ï�Î “Buzzer Task” 

    �ï�Î “UART Task” 

    �ï�Î “LED Task” 

�7�D�V�N��

�7�D�V�N��

�&�U�H�D�W�H���$�O�O��
�7�D�V�N�V

 

·  API �Ñ�D
`�ÛAš0ú  

-  Init _ Task : “Init Task”�ÛAš0ú 
-  Button _ Task : “Button Task”�ÛAš0ú 

-  Buzzer _ Task : “Buzzer Task”�ÛAš0ú 

-  UART _ Task : “UART Task”�ÛAš0ú 

-  LED _ Task : “LED Task”�ÛAš0ú 
-  Buzzer _ Queue : “Buzzer Task”�ÛAš0ú 

-  UART _ Queue : “UART Task”�ÛAš0ú 
-  LED _ Queue : “LED Task”�ÛAš0ú 
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2. Task1 - Button_Task 

·  �s6Ñ 
-  �q�B “ButtonNewStatus”�È�”#��ÝK�Eg�9  

ButtonNewStatus = KEY_KEY1 
    �•���ß�ÔOj!  

ButtonNewStatus = KEY_KEY2 
    �•���Þ�ÔOj!  

-  “ButtonNewStatus”8¹�
	¬ �È�;> �J�W�Ï�u �Ä 

 

·  API �Ñ�D
`�ÛAš0ú  

-  Get_button_state() 
9‹	ª�'�!�ÝK�,XEg�9(Š�Õ �Ä 

-  Send_Queue (u8 QueueType, u16* QueueMessage) 
	¥EÕ�Ù	ÿ“key state”,XKó�ë#\�C �Ä 
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3. Task2 - Buzzer_Task 

·  �s6Ñ 
-  �;> “EVENT_BUZZER”PE�|<ÖS÷�< 

-  �q�B �Û�« �! “BuzzerMsg”EÝ�½�•��! �Æ  

BuzzerMsg = 0 
    �0!6�•��  

 BuzzerMsg = 1 
    �•��  : “Twinkle Twinkle Little Star” 

BuzzerMsg = 2 
    �•��  : “Lightly Row” 

BuzzerMsg = 3 
    �•��  : “Here Comes the Train” 
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·  API �Ñ�D
`�ÛAš0ú  

-  Buzzer_Output (u16 SongNum) 
EÝ�½?U�•��,X! �Æ �Ä 

 



�³ �³�³ �³�³ �³�³ �³ �³�³�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³HT32F125x �r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³  
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4. Task3 - UART_Task 

·  �s6Ñ 
-  EîE› UART 	¥EÕ! �Æ	á/Ä�� PC 

UARTMsg = 0 
    �0!6	¥EÕ�D�B�� PC 

 UARTMsg = 1 
    ! 	á  : “Twinkle Twinkle Little Star” 

UARTMsg = 2 
    ! 	á  : “Lightly Row” 

UARTMsg = 3 
    ! 	á  : “Here Comes the Train” 
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·  API �Ñ�D
`�ÛAš0ú  

-  UART_Display ( u16 OutputMode) 
EÝ�½?U��/��ü PC�Þ,X! �Æ	á/Ä �Ä 

 



�³ �³�³ �³�³ �³�³ �³ �³�³�³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³�³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³ �³HT32F125x �r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³�r�Ê�¡�02Ï4³  
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5. Task4 - LED_Task 

·  �s6Ñ 
-  �'�Ô /�GKÁLED 

LEDMsg = 0 
    �GKÁ���Ý LED 

LEDMsg = 1 
    �'�Ô LED1�È�J�WFÑ�GKÁ 

LEDMsg = 2 
    �'�Ô LED2�È�J�WFÑ�GKÁ 

LEDMsg = 3 
    �'�Ô LED3�È�J�WFÑ�GKÁ 

 

·  API �Ñ�D
`�ÛAš0ú  
-  LED_Control�Äu16 LEDMode�Å 

�q�B LED Mode�'�Ô,Ì�h,X LED�Ä 

 

 


