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Keil RTX

ARM-ARTX ODprEj02i43 (RTOS)ES*i Keil @1]|1,X Real/View )( O¥+E
Jh*i b Holtek Cortex-M32i & )( A

Op1T),X) EU9AEAV)iU Holtek 32-bit MCU PEa> RTOSA?U9<2ETpC 2
ETDB EAE&e 15%0- Ohttp://www.keil.com/rtosA

FreeRTOS

FreeRTOSTM Op&i# X E$d-O @ OEAIC S*u,X1T),Xr E 0243 A+ Al

C REQJ7%+ S*ub@/i Th*u/RcXO¥ 53°LO @0%d --O A ™ 2008 H /E YCYE>
77500 6,X REQGFEFreeRTOSA 4 94 )  XOpCvuGAXUEA
FreeRTOSX!Eple O0A. L GY OpNXGI5B,X8% [Rc/ 8%, G,X —s6N EA} 4 ¢EG
P AAE*i nozOpO 7%+ X /I “bEQx# A

1 Z2-E1  FreeRTOSIG uC EAE&e 15%0-Ohttp://www.freertos.org/main.htrdl

IAR PowerPac

IAR 2i43 9a0¥tKunoz00-4a4u ARTOSZ KE E aIAR 9&!0GA
X4ALsU @lja Xh* i O¥oozOp X,X)f W A

1 Z22ET  IAR,IGuC EAE&s i5%0- Ohttp://www.iar.com/website1/1.0.1.0/352A/

CooCox Co0OS

CooCox CoOS ¢ ARM Cortex-M 21 €8f( 45aA'AuXOp 9arEfiuj02i

43 A [EU*01T),X8x _ --0?-Gz V) u!82i é 32-bit )( Pi0 CooCox CoOSA
1 Z2-E1  CoOS,iGuC EAE&s 15%0-Ohttp://www.coocox.org/CoOS.htr
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Keil RTX

@ E P™
EiE> RS232 4“U  Holtek 32-bit MCU O ¥M6SE2y7C PCA

M6SPXepOGuaax) U E U y*i “Keyl” * “Key2"></ A

Keyl Key2

v
RS232 1

) 19Px
1.0 a E8"j0 E2i42U@bY (SO A
2.'YRTIOYK E2i430Y) A

3.<0S+<0Y « MC$AEEIE> RS2320A-U! 4al96Eg PCAE®r> hyper-terminalR
cAty */+00 pC A

4,186 EI£fp LED ihdOj! E's “Song1’ELED1 U'O A
5. Y'Keyl”« ROOj)! EY“Key2'. bOO] A

RTX rEEJsY

Keil A1U " prE02i437 KE E <Lsaud O C AA?048A¥AJY A
rEh*iaoiliu@)Us6N A
Keil RTX 6N 6Ax*(i Y, XC$d i1 { 14“/R ErEh*ti/Rc E36N6,1h$pCt O oK

' X2i432U"  ARTX 2b MDK-ARM E < O ARM7 AARM9 1% Cortex-M2i &8f( A
1 Z2-.ETuC  EAE&e 15%0- Ohttp://www.keil.com/rtosA

RTXY OprEjo2is ARTOSA*i AtiTh*u/Bc EAE;> iINMs6N &l
uAl 9ah*u EE- M2 Y*i,X ARTX RTOS6N6? - +@/jiuXAxz A4Ex ' n
EKANIA

G*URTOS1u)U2i43 A143 O#Ax@plu  Aé CPU EKE “2i43C $d,X UG! ES 40NKEA

A
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4at2 ARTXY Op 0X RTOSE ¢b S*i~j0iilh ARM7 TDMI™ AARM9™ A
& Cortex™-M32i& CPU — A

*U %LO?U*0 U 3,X CAA?048 RTX/Rc E &*li RealView®4eA¥ <48A¥ G AARTX.h
[ExibAaND'c AE-oND'cAt i1T)iuxAa'i v RTOS (M 0,XA"
KA A

1 Z2.ETuC  EAE&e 15%0-O

http://www.keil.com/support/man/docs/rlarm/rl arm artxarm.htmA

8x IRc

RL-ARM tK+E EUAOQOO08x_/RcEO*ib ARM®2I&8f( A

8x _/BRc, b \KEIL\MARM\ RL\...\ EXAMPLES\and\ KeiL\ ARM\Boards\wendor>\<board>\
RL\ .. [E AIEp8x_/Rc|,iOp)AX [E ELY'HX NMAEUY}bE™
E6G; INM,AIEa> /R ¢ A

>™fw
REQHoltek RTOS PackageJaa [E Un [E A

EY%10A)RX “RTX” EJ& “Keilinstalled path’A ) R “RTX_Config.c”
VRI5B O
\ HT32Fxxxx\example\RTOBYT X
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, [E  “firmware library’ i VR 5B O
\ HT32Fxxxx\library

"OVRI5B,X Keil NMAE xxxx.uvproj
\ HT32Fxxxx\example\RTOS\RTXXVMDK

ECE]>™
]>™Keil @1,X RealView MDK - ARMA 4{&aXE ( Ati Keil @ 1,X5%0-"%4"
4E> REQA
'O RTOSX)NMA [E A

{1 “Options for Target Flash™Targe6 Soperating system® SEY % RTX Kernal’ EV R O
/0
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URTXGISB[E RTX_Config.c3#t NM A A

RTOS API
RM6 U1T) Y4i) S*i XF¥%U API ND A

Z?-E HXuC  BAE —5xOnttp://www.keil.com/support/man/docs/rlarm/rlarnipriry.htmA

os_tsk create iil,Tu AETE> TuOMN-DASY EJU It 4%K6éJlc X
,TuUG!IUAS0U TID A
os_tsk_self :E"2Tu ID EA§yE=> fu A
- os_tsk_delete_self 0!6 J 6L8!7 UE> XTu ARcU;> 4%Koe ROpKYE
P-i 4{Xiu A
os_tsk_prio_self: ="1E> TuXi 4{ A
os_evt set: UnXiu ABBU« E™[—-D event flagih! 1.X_EASBU« A
os_evt_wait_or :1 Y wait_flags— D 1X Y _E AOtA11yY 16paa_E A
os_dly wait : VOAx*iXTu A—-D delay time?” nV 0,X EKEKS z E 12i43 EJs8V j
YIO#HGE EA! O~OxFFFEKEI)OpD+ A
TuAE 4a8x _ -0
1. TaskO - Init_Task
- S6N
- 11Jdn Ylu
il “Button Task”
Tl “Buzzer Task”

il “UART Task”
il “LED Task”
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API N D " UA300

- Task_Init : “Init Task"UA300

- Task_Button : “Button TaskJAS0U

- Task_Buzzer : “Buzzer TaskJAS0U

- Task_UART : “UART Task’UA30U

- Task_LED : “LED Task'UA30U

- EVENT_BUTTON : “Button Task'UA300

2. Taskl - Button_Task
s6N
- qB“ButtonNewStatus’E "# YK Eg 9(5 O
ButtonNewStatus = KEY_KEY1

I Jele]]! A
ButtonNewStatus = KEY_KEY2
« b OOj! A

“ButtonNewStatus8* - E ;> JWiu
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- APIND" 0O«OUE
- Get_button_state()
9a'1YK XEg9(SO A

3. Task2 - Buzzer_Task
s6N
- ;> “EVENT_BUZZER'PE |<0S+ <
- qB U« ! “SongMsgEY Y+ | /£
SongMsg =0
06
SongMsg =1
. : “Twinkle Twinkle Little Star”
SongMsg = 2
. : “Lightly Row?
SongMsg =3
. : “Here Comes the Train”

D
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? No
(after 50 ticks)

API ND" U«O0d
- Buzzer_Output (u1l6 SongNum)
EY¥?2U« X! E A
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4. Task3 - UART_Task

s6N
- EIE> UART ¥EO! E&/A PC
SongMsg =0
06¥EODB PC
SongMsg =1
I'& :“Twinkle Twinkle Little Star”
SongMsg = 2
1'4 :“Lightly Row”
SongMsg =3

1'4 :“Here Comes the Train”

?

(Wait forever)

API N D~ UA80U
- UART_Display ( ul6 OutputMode)
EY¥?U / U PCb,X! £&A A
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5. Task4 - LED_Task
s6N
- 'O /GKALED
SongMsg =0
GKA Y LED
SongMsg =1
'O LED1E JWFNGKA
SongMsg = 2
'O LED2E JWFN GKA
SongMsg =3
'O LED3E JWFN GKA

? No
(Wait forever)

- APl N D " UAS0G

- LED_ControlAul6 LEDModeA
qB LEDMode 'O,ih,X LEDA
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FreeRTOS

FreeRTOS Y

FreeRTOSEIE> Z AAv 4,X GPL AxA<E AEO*ii bIBAE AAAXxAs B X @i Th*i A°éd
/i TAxA» EAE —5xOhttp://www.freertos.org/a00114.htrAl

FreeRTOS.org/&E4£>/i4a AETaAaX.@ E 21 a48A¥ <R AIE/j2I L aYOPNX Gl
5B,X8x /RCcA}4¢E6P AEQX EEpP8x /RcFNL uYOp [E E=o8x_NMA
$A[E,XA%45uC EV)4eA¥8x [E EV)GISBAU.@E A

8x IRc
8x /Bc!b FreeRTOS/dem¢d ) X $,A) A A)X&AA><aUyX8x /R c,Xs6N A
81CZ? "HX FreeRTOS.orgA )48 X EAE —5xFreeRTOS.orgd ~O,X4"4NIM6 A

>™fwW
REQ Ju 2 “FreeRTOS source cod&
REQ “Holtek RTOS PackageJe2 [E Un [E A
it0,A)R EEY ¥FreeRTOS"J ¢ “FreeRTOS source code directopik’) B &
“Source’[E VRSB O
\ HT32Fxxxx\example\RTOBkeeRTOS

+, [E “firmware library’ i VRI5B O
\ HT32Fxxxx\library

"OVRI5SB,X Keil NM,AE xxxx.uvproj
\ HT32Fxxxx\example\RTOS\ FreeRTOSAVIDK

IARNMAE xxxxeww, GVRISB A [%Y4j kel @1,X10)fW A
\ HT32Fxxxx\example\RTOS\ FreeRTGSNARM

BA
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ECE]>™

]>™Keil @1,X RealView MDK - ARMA 4{&aXE ( Ali Keil @ 1,X5%0-E>
"Y,~ JREQ A

'O RTOSX)NMA7 A

U“FreeRTOS kernel filegti t 18NM,A,X “Source”A
\ HT32Fxxxx\example\RTOS\FreeRTOS_6.1.1\Source

BA
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RTOS API
RM6 U1T) V4i) S*u XF¥%U  API NDA
Z?-ETuC  EAE&e | Ohttp://www.freertos.org/a00106.htrAl

xTaskCreate :i1,TuJUJ#it 4%K6é A
xTaskDelete : 6L8 1 uA>e6L8XTuU¢ 4% Al1Y AVO_Eeé>< /iL8 A
xQueueCreate i1 ,K6 & EJ JUGIONKE EE"2K6&X@)U A

xQueueSend : K6 é#it5A A5ADB >4 Koé E5aM2,Eyé*i Al <4
u/lRc 46N Ax*18NM s6RA
xQueueReceive:y K6& X5ADB A5ADB EIE>4 >y E 187U zA+4g,

YC$ 6, XONKEAKG &> iTE Ea& 4¢, X+8VDAE4E>Bn A

TuAE 4a8x _ -0
1. TaskO - Init_Task
Functions
- i1Jn Yiu
i1 “Button Task”
il “Buzzer Task”
il “UART Task”
i1 “LED Task”

R —

&UHDWH $00
7DVNV

API N D~ UA80U

- vlnit _ Task : “Init Task"UA30U

- vButton _ Task : “Button TaskJA300
- vBuzzer _ Task : “Buzzer TaskJAS0U
- VUART _ Task : “UART Task'UA30U
- VLED _ Task : “LED Task'UA30U

- Buzzer _ Queue : “Buzzer TaskAS0U
- UART _ Queue : “UART TaskUAS0a
- LED _ Queue : “LED TaskUA%04

R
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2. Task1l - Button_Task

Functions
g B “ButtonNewStatus’E "# YK Eg 9

ButtonNewStatus = KEY_KEY1

« 3OO A
ButtonNewStatus = KEY_KEY2
« b OOj! A

- “ButtonNewStatus8! - E;> JWiu

APl ND " UA304

- Get_button_state()

9¢a' I YK ,XEg9(S O

Send_Queue (u8 QueueType, ul6* QueueMessage)
¥EOQ U y"key state’XK6 A C4-IWiu A

RC
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3. Task2 - Buzzer_Task

s6R

- ;> “EVENT_BUZZER'PE |<OS+<

- qB U« ! “BuzzerMsgEY ¥+ | £
BuzzerMsg =0

016«
BuzzerMsg = 1
. : “Twinkle Twinkle Little Star”

BuzzerMsg = 2
. : “Lightly Row”

BuzzerMsg = 3
. : “Here Comes the Train”

No

(after 50 ticks)

APl ND " UA304
- Buzzer_Output (ul6 SongNum)
EY%?2U« X! £ A

RE
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4. Task3 - UART_Task

s6N
- EIE> UART ¥EO! £4/A PC
UARTMsg =0
06¥EO DB PC
UARTMsg = 1
1'a :“Twinkle Twinkle Little Star”
UARTMsg = 2
1'4 :“Lightly Row”
UARTMsg = 3

1'4 :“Here Comes the Train”

No

(Wait forever)

- API ND " 0A300
- UART_Display (ul16 OutputMode)
EY%?U / U PChX! E&A A

RE
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5. Task4 - LED_Task
s6N
- 'O /GKALED
LEDMsg =0
GKA Y LED
LEDMsg =1
'O LED1E JWFN GKA
LEDMsg =2
'O LED2E JWFN GKA
LEDMsg =3
'O LED3E JWFN GKA

- APl N D" 0As00
- LED_ControlAul6 LEDModeA
qB LEDMode 'O,ih,X LEDA
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IAR PowerPac

IAR PowerPac Y

IAR PowerPac OpKY s6N,XrE 94&;02i43 (RTOS)E J Uy O pP- 016N, X
[E1u)U2i42 A6NAIAR 9410GA'4ALS &4AJA aaVv X@)U<mo8x !
R-O0¥s OU A

8x _/Rc

IAR PowerPaci 0+ EUyZ O oA~ S,X8x _/Rc A

8x /Rcx,i \IAR Systems\..\Arm\PowerPac \BoardSupportl.E AI£ p8x /R c|
L,uOp)AX [E EY HXNMA7 EUY}bE™ESG|INMAJEs>/Rc A

>™fW
]>™IAR 9a10G A( 5.4 & EP-( EaE] >™AR PowerPad\ 4{4XE,
( At IAR5%0-b"%  aE> REQA
REQHoltek RTOS PackageJaa [E Un [E A
it0,A)R EEY ¥PowerPac”).B + “firmware library’+, i VR 10,A) o
\ HT32Fxxxx\example\RTOBbwerPac
\ HT32Fxxxx\library

¢[E “IARinstall directory’a “os7m_tl d.a” “os7m_tl_ra’ VRI5B O
\ HT32Fxxxx\example\RTOS\PowerPRE\OS\Lih

¢[E “IARinstall directory”a “OS_Config.n”> “RTOS.h” VRI5B O
\ HT32Fxxxx\example\RTOS\PowerPBE0OS\Ind

+, [E “OS_Error.c” “RTOSInit.c’ i VR 5B O
\ HT32Fxxxx\example\RTOS\PowerPAt\OS\setup

IARNMAE xxxxeww #,0VRI5SB O
\ HT32Fxxxx\example\RTOS\PowerPasNARM

AE
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ECE]>™

[>™IAR 9410GA!z IAR PowerPad\4{a,X E ,( A1l IAR 5%0- b"¥s "
aE> BEQ A

'O RTOS)/NMA A

i “Processor variantd 4EY ¥sHoltek device’lEVRO / O

&l
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- A’5B'Additional include directories” “define symbolsEYNMV O / O

- A'5B‘Download”’EYNM R,Xlash loader file”&"u Y A'5BRI43U "o U [E 6EO MCUA
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U PowerPaci GGISB [E #t NMA& EVRO/ O

1 Z?-ETuC  EAEIKUIAR -5x[7 A

RTOS API

RM6 U1T) Y4;)/ S*i XF¥%U API ND A

EiA%48 unC EAE —-5x[E OWAR Systems\..\arm\PowerPac\Doc\
OS_IncDI: £3rGE JL86N « A Eser «/UfiAuD < OS_DICntE ¢5a/U*i » A
OS Initkern: AYé& Y RTOS-GEEA'5B M2LE X1k E éM20N,X O\ A
OS_InitHW : iY&*ub{*6 +X.@EnE< AIAR PowerPacr E j 02i43LO?U O b
*nE<1Bn)E |1 YEE36$uXTu E)E AXNECEnE<+OEKE-GE O
s A
OS_CREATETASK : ilTu A
OS Q Create:il " fiYéuCKoé A
0S_ Q Put:UOpA4-ntaX,uC|, K6é A
0S_Q_GetPtr :¢K6 & "26uC A
0OS_Q Purge :6L8K6é 0adp26 XucC A
OS_EnterRegion :n/ j 02/43GK 3XO0Y A
OS_LeaveRegion @/ j02i43GK 3,X48 3 A

BA
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TuAE aa8x -0
1. TaskO - Init_Task
s6N
- ilJdn Yiu
- i1 “Button Task”
- i1 “Buzzer Task”
- il “UART Task”
- il “LED Task”

—_

&UHDWH $00
7DVNV

API N D~ UA80U

- TCB_Init_ Task : “Init Task UAZ0(

- TCB_Button _ Task : “Button TaskJA30U
- TCB_Buzzer _ Task : “Buzzer TaskAS0U
- TCB_UART _ Task : “UART TaskUAZ0G
- TCB_LED _ Task : “LED TaskUAZ0(

- Buzzer _ EVENT : “Buzzer TaskIAS0U

- UART _ EVENT : “UART Task’UAS0U

- LED _EVENT: “LED Task”UAS0U

BA
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2. Task1l - Button_Task

s6R
q B “ButtonNewStatus’E "# YK Eg9

ButtonNewStatus = KEY_KEY1

« 3OO A
ButtonNewStatus = KEY_KEY2
« b OOj! A

- “ButtonNewStatus8! - E;> JWiu

APl N D" UA300
- Get_button_state()
9¢a' I YK ,XEg9(S O

RE
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3. Task2 - Buzzer_Task
s6N
- ;> “EVENT_BUZZER'PE |<0S+ <
- qB U« ! “SongMsgEY Y« | /£
SongMsg =0
06«
SongMsg =1
. : “Twinkle Twinkle Little Star”
SongMsg = 2
. : “Lightly Row”
SongMsg =3
. : “Here Comes the Train”

APl ND " UA304
- Buzzer_Output (ul6 SongNum)
EY%?2U« X! £ A

&C
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4. Task3 - UART_Task

s6N
- EIE> UART ¥EO! E&/A PC
SongMsg =0
06¥EODB PC
SongMsg =1
I'4 :“Twinkle Twinkle Little Star”
SongMsg = 2
1'4 :“Lightly Row”
SongMsg =3

1'4 :“Here Comes the Train”

API N D~ UA80U
- UART_Display (ul16 OutputMode)
EY¥%?2U /| i PCbX! £4&A A

RE
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5. Task4 - LED_Task
s6N
- 'O /GKALED
SongMsg =0
GKA Y LED
SongMsg =1
'O LED1E JWFN GKA
SongMsg = 2
'O LED2E JWFN GKA
SongMsg =3
'O LED3E JWFN GKA

?

(Wait forever)

- APl N D " UAS0G

- LED_ControlAul6 LEDModeA
qB LED Mode 'O,ih,X LEDA

RE
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CooCox Co0OS

CooCox CoOSY

CooCox Co0S Op <IC O XrE ;0243 ARTOSAE 48 U7%EO h,X 1 uAx z1k
"OE Oi 4{v4 EKE(EBE@ ACo0S O Y, X ARM Cortex M3 base@i é8f( EA
1¢1+5%0- b,EyREQS$d -O A

8x _/Rc
Co0Cox-CoOS RTOS+EJT4a,XA” SwoZ]lh8x _ AK'8x A1&e] CooCox
5%0-Ohttp://www.coocox.org/CoOS. htvk
Holtek m0Z8x _-O1}b*i E ¢E6,XO¥ib CoOS 94&ah*i/Rc A
>™fwW
REQ J]>™Co0S$d -0 A
REQHoltek RTOS PackageE Ju2[E ,Ih [E A

Ut0A)REYNn “CoOS’'[E EJ¢ “CoOS source code installed path”
“CoOS"[E VRSB O

\ HT32Fxxxx\example\RTOSbOS

U[E “firmware library’+,0VRI5B O
\ HT32Fxxxx\library
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¢vO/I15B'0 keil NM,A E  xxxx.uvproj
\ HT32Fxxxx\example\RTOS\CoOB\XMDK
IAR NMAE xxxxeww, bVRISB O
\ HT32Fxxxx\example\RTOS\CoOEWARM

Keil @1 ]>™)fWi [GO8VAEE> ZY4i A

ECE]>™
]>™Keil @1 RealView MDK-ARM +E A 4{aXE . ( Atli Keil @ 1,X5%0-E~
>"Y, JREQ A
'O RTOS)/NM,A A

¢“CoOS™#it “CoOS kerneP’NMAAEVRO / O
\ HT32Fxxxx\example\RTOS\CoOS\Co@®@8inel
\ HT32Fxxxx\example\RTOS\CoOS\CoQ@8itable
\ HT32Fxxxx\example\RTOS\CoOS\Co@S8itable\Kell

I Z2-EA48 uC EAE -5%CooCox CoOSii S*ii = " A

RE
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RTOS API
RM6 U1T)V4i) S*i XF%U  API NDA
ETuCAE&eT “http://www.coocox.org/CoOS.hthA

ColnitOS : fiY & CooCox CoOS
CoStartOS : |1Tu,X 0
CoCreateTask :iTTu
CoExitTask : 6L8'!Tu
CoCreateQueue i i#\ CK6 &
CoPendQueueMail :¢#\ CK 8 2 #\ C

fuAE aa8x _ -0
1. TaskO - Init_Task
- i1dn Yiu
1 “Button Task”
1 “Buzzer Task”

il “UART Task”
il “LED Task”

&UHDWH $00
7DVNYV

7DVN

- APl N D" UA%0u
- Init _ Task : “Init Task"UAS0G
- Button _ Task : “Button TaskJAS0U
- Buzzer _Task : “Buzzer TaskJIAS0U
- UART _ Task : “UART Task'UA300
- LED _ Task : “LED Task'UAS0U
- Buzzer _ Queue : “Buzzer TaskAS0U
- UART _ Queue : “UART TaskUA300
- LED _ Queue : “LED TaskJUA30a

Rl
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2. Task1l - Button_Task

s6R
q B “ButtonNewStatus’E "# YK Eg 9
ButtonNewStatus = KEY_KEY1
+ R OO]!
ButtonNewStatus = KEY_KEY2
« b OOj!
“ButtonNewStatus8? - E;> JWiu A

APl ND " UA304

- Get_button_state()

9ca'IYK XEg9(SO A

Send_Queue (u8 QueueType, ul6* QueueMessage)
¥EO U y“key state”XK6 é#\ C A
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3. Task2 - Buzzer_Task

s6R

- ;> “EVENT_BUZZER'PE |<OS+<

- qB U« ! “BuzzerMsgEY ¥+ | £
BuzzerMsg =0

016«
BuzzerMsg = 1
. : “Twinkle Twinkle Little Star”

BuzzerMsg = 2

. : “Lightly Row”
BuzzerMsg = 3

. : “Here Comes the Train”

%

API N D~ UA80U
- Buzzer_Output (ul6 SongNum)
EY¥%2U X! £ A
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4. Task3 - UART_Task

s6N
- EIE> UART ¥EO! £4/A PC
UARTMsg =0
06¥EO DB PC
UARTMsg = 1
I'a :“Twinkle Twinkle Little Star”
UARTMsg = 2
1'4 :“Lightly Row”
UARTMsg = 3

1'4 :“Here Comes the Train”

%

API N D" UA300
- UART_Display (ul6 OutputMode)
EY¥%?2U /| U PCbX! £4&A A

£ A
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5. Task4 - LED_Task
s6N
- 'O /GKALED
LEDMsg =0
GKA Y LED
LEDMsg =1
'O LED1E JWFN GKA
LEDMsg =2
'O LED2E JWFN GKA
LEDMsg =3
'O LED3E JWFN GKA

- APl N D" UA804
- LED_ControlAul6 LEDModeA
qB LED Mode 'O,ih,X LEDA



