NUVOTON NUC240 Series

| %EKeil RIXFUZ TH9A X ZIREEPROM

NuMicro® 32 i1 5l i3zl 28 86 B RS 77 43

XE

A RS KRB REEE Keil RTX R FUZ T A FEL EEPROM -

BSP hRZx NUC230_240 Series BSP CMSIS V3.01.001
NuEdu-EVB-NUC240 V2.1

FEFE

NuEdu-Basic01 V2.1

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system design.
Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

Www.nuvoton.com

Sep. 30, 2019 Page 1 of 12 Rev 1.00


http://www.nuvoton.com/

NUvVOoTOoON NUC240 Series

1 ThEEN AR
1.1 &N

2MEHRENRERANTHSEBE - alEHEREIFZ# (real-time operating system -
RTOS)2REIRE LT - RTOSHECPUREIBEITEINFFZRE (time slots) - B{ERFPRIETT
AEINE  TEESERR ZBEETEENDG - RAEFENTIRE—MWER O DUES £
BR EREERGEELEFERARENT  SEXLERERTEAZEFERNIT - o
FARTOSHENE I FIE RS LT -

Keil MDK (Microcontroller Development Kit) AZFICMSIS-RTOS @ BEE RTOSH LEEA
BERIRE—EZEAPI - BiEKelRERRTX (Real-Time eXecutive) #ZL - EEMRTOSH X
ECMSIS-RTOS - ZBEHEEIZERAPI - BT SEEXNBEIAEMRTOSF S - KRB A
FFAKeil 1812 EACMSIS-RTOSEIIRTXZ/L M 2 4% - #ETEEPROMMES ©

1.2 R

BEREEMPBRE  SFTHFEMNUARTHFZEIEEPROMMI2C - #17—1E&Semaphore + —
& Timerf M & Thread ° M & Thread 7 Bl 2 ¥EEPROMMIFER : HP—1@ Threadt B AE
£l ¥ — {&@ Semaphore token ; 5 9h— & £ # Bl = %55 5 5 EEPROM & A i Semaphore
token - FHEENEEPROMBE R - B EHEEAMRTimer - ERABEUARTIEIAR -

System, UART, 12C...

“

Create Semaphore

Periodic

A 4

Create Timer

Timer
Create threads

A\ 4
Write EEPROM Read EEPROM UART Print

Sep. 30, 2019 Page 2 of 12 Rev 1.00




NUVOTON NUC240 Series

1.3 MITER

NUC24OF'9%§’L"|‘)§ LNuBrldge HERER - FEMENA Y  BRUARTHTEIRERE -

S COMS:115200baud - Tera Term VT — O >
File Edit Setup Control  Window  KanjiCede Help i

L I 1 T CoM
M vee(| @)usesy
L Ye| @i=D)|ice
v B w

Cl#
»il I z(,“ .

Sep. 30, 2019 Page 3 of 12 Rev 1.00



NUVOTON NUC240 Series

2 KRBNAE

2.1 RTX

Thread
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/* Thread IDs */
osThreadId t_taskil; // Declare a thread ID for task 1 (EEPROM Write)
osThreadId t_task2; // Declare a thread ID for task 2 (EEPROM Read)

/* Function Declaration */
void taskl_ EEPROMwrite(void const *argument);
void task2 EEPROMread(void const *argument);

/* Thread Definition with function, priority, and stack requirements */
osThreadDef (taskl EEPROMwrite, osPriorityNormal, 1, 9);
osThreadDef (task2 EEPROMread, osPriorityNormal, 1, 0);

#FEERER P FEHosThreadCreate (K =, A B BT 75 ZE 1L #FTHthread - EEIEIEE LA ZETFRIID -

/* Create task and assign thread IDs */
t_taskl = osThreadCreate(osThread(taskl EEPROMwrite), NULL);
t_task2 = osThreadCreate(osThread(task2 EEPROMread), NULL);

Semaphore
S1ERETHF 2B A S E 88 ESemaphore + B FASem_Arrive - U RESEHIDEE -

Sem_Arrive_id °

/* Semaphore ID */

osSemaphoreld Sem_Arrive_id;

/* Semaphore Declaration */

osSemaphoreDef (Sem_Arrive);

F 22 10 P IF 0 osSemaphoreCreate X = 2 17 # 9 Semaphore - i # & [6] 18 18 & 4 %
SemaphorefJID (Sem_Arrive_id) - 5% o] FBftoken® B A1 -

/* Create Semaphore without token */
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Sem_Arrive_id = osSemaphoreCreate(osSemaphore(Sem_Arrive), 1);

Timer

BE5—{@ETimer IDZF&Timer_Delay_id - E&REETimerf & F A Timer_Delay - time-outf

Z S EEtask3_UARTprintt& =, -

/* Timer ID */
osTimerId Timer_Delay id,;

/* osTimer Declaration */
osTimerDef(Timer_Delay, task3 UARTprint);

FREH P FIosTimerCreate (R TR M Timer - IREEBINET - REBAZSE - UEE
[Bl{E 5 B 44 7% TimerBYID(Timer_Delay id) - MENJosTimerStart ik = B {4 TimerfUET & - IBREA

50ms - B50msHi & 55task3_UARTprintER X # 1T -

/* Create Timer in periodic mode and without argument */

Timer_Delay id = osTimerCreate(osTimer(Timer_Delay), osTimerPeriodic, (void *)NULL);

/* Start Timer with period 50ms */
osTimerStart(Timer_Delay id, 590);

task3_UARTprinttA (T ENZ XM TR -

void task3_UARTprint(void const *argument)
{

/* UART print message */
printf("task3: Running ----- \n");

OS Kernel ¥I¥R{EF#IT
IENUosKernellnitialize R =, - FHYR#ETTOS Kernel#J1A1E »

/* Initialize RTOS */

osKernelInitialize();

I IYosKernelStartiR = FA R EF1TOS Kernel A REFETR -

/* Start the RTOS */
osKernelStart();
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2.2 EEPROM

FIRNI2C - BREZINEEEM - F5iE - BIERRA P -

/* Initial I2C */
I2C_EEPROM Init();

E—EEHEEEEZEZWSemaphore token - IEIYI12C_EEPROM_Write B AE R - REEL
—{E Semaphore token -

void taskl EEPROMwrite(void const *argument)

{
while(1) {
/* Wait for semaphore token */
osSemaphoreWait(Sem_Arrive_id, osWaitForever);
/* Delay 10 msec */
osDelay(190);
/* Access EEPROM address from 0~10 */
u32Addr++;
if (u32Addr>10)
u32Addr=0;
/* Write data */
printf("taskl: Write address=%d, data=%d \n\r",u32Addr, (u32Addr*2+3));
I2C_EEPROM_Write(u32Addr, (u32Addr*2+3));
/* Release semaphore token */
osSemaphoreRelease(Sem_Arrive id);
}
}

F_@AEF% - FEZERISemaphore token - [E0UI2C_EEPROM_Read RTVGEENE R - EER
#1E - A EH Semaphore token ©

void task2 EEPROMread(void const *argument)

{
uint32_t u32Data;

while(1)
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/* Wait for semaphore token */

osSemaphoreWait(Sem_Arrive_id, osWaitForever);

/* Read data */
u32Data = I2C_EEPROM_Read(u32Addr);
printf("task2: Read address=%d, data=%d \n\r",u32Addr,u32Data);

/* Check data is correct or not */

if(u32Data!=(u32Addr*2+3)){
printf("I2C Byte Write/Read Failed, Data ©@x%x\n", u32Data);
while(1);

/* Release semaphore token */

osSemaphoreRelease(Sem_Arrive_id);
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Important Notice
Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.
Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.
All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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