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CPU @ 22118400 Hz

| 4-wire PWM Fan Control Sample Code
Use PHH Channel B to control fan speed

and use Timer @ Capture mode to detect fan speed in RPM.
Please connect PHM Channel @ {P2.2) to fan control pin
and connect Timer @ external capture pin {P3.2) to fan

| sense pin.

|
|
+
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The maximum fan speed i1s 1440 RPH.
The mimimum fan speed 1s 668 RPM.

Current PUM duty is 608%, please enter your action.
{1: Increase 10%; 2: Increase 1%; 3: Decrease 10%; 4: Decrease 1%}

1
Changing. .. Current fan speed is 1140 RPM.

Current PWH duty 1s 70%, please enter your action.
{1: Increase 10%; 2: Increase 1%: 3: Decrease 10%; 4: Decrease 1%)
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void TMRO_Init(void)

{
/* __________________________________________________________________________________ */
/* Init Timer © x/
/* __________________________________________________________________________________ */

/* Reset IP */
SYS_ResetModule(TMRO_RST);

/* Give a dummy target frequency here. Will over write capture resolution with macro
*/

TIMER_Open(TIMER®, TIMER_PERIODIC_MODE, 1000000);

/* Update prescale to set proper resolution */
TIMER_SET_PRESCALE_VALUE(TIMERO, 0);

/* Set compare value as large as possible, so don't need to worry about counter
overrun too frequently */

TIMER_SET_CMP_VALUE(TIMER®, OXFFFFFF);

/* Configure Timer © trigger counting mode and level change trigger.
The high to low transition on Timer @ external capture pin is detected to
reset TDR as @ and then starts counting, while low to high transition stops
counting. */

TIMER_EnableCapture(TIMER@, TIMER_CAPTURE_TRIGGER_COUNTING_MODE,
TIMER_CAPTURE_FALLING_THEN_RISING_EDGE);

/* Enable TOEX debounce function */
TIMER@->TEXCON |= TIMER_TEXCON_TEXDB_Msk;

/* Enable timer interrupt */
TIMER _EnableCaptureInt(TIMER®);
NVIC _EnableIRQ(TMRO_IRQn);

}

IR 1EPWMIS BORIMZE 925 kHz -

void PWM_Init(void)
{
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/* Init PWM Channel © Y

/* Reset IP */
SYS_ResetModule(PWM_RST);

/* Set PWM Channel © frequency to 25 kHz and initial duty 100% */
PWM_ConfigOutputChannel(PWM, @, 25000, 100);

/* Enable PWM Channel @ output */
PWM_EnableOutput (PWM, BITO);

}

ETimer 0BT SAIE P - {F1ETimer 0 - HEITEXGEIER -

void TMRO_IRQHandler(void)

{
uint32_t u32_FanRPM;

/* Stop Timer @ */
TIMER_Stop(TIMER®);

/* Calculate RPM = (Timer @ Clock Source Frequency / (Fan_Pole * Timer @ Capture
Value)) * 60 */

u32_FanRPM = (22118400 / (Fan_Pole * TIMER GetCaptureData(TIMER®))) * 60;
printf("%d RPM.\n", u32_FanRPM);

/* Clear Timer © Capture interrupt flag */
TIMER_ClearCaptureIntFlag(TIMER®);

/* Set Detect done flag*/
g_u8DetectFlag = 1;

}

MXH B ERRIEIZIER -

/* Test maximum fan speed */

/* Start PWM Channel @ */

PWM_Start(PWM, BITO);

/* Wait 3 seconds */

Delay mS(3009);

/* Start Timer @ to detect the time which fan takes when rotating one round */
g_u8DetectFlag = 0;

printf("The maximum fan speed is ");

TIMER_Start(TIMER®);
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while (!g_u8DetectFlag);

/* Test maximum fan speed */

/* Force PWM Channel @ output low */

PWM->PHCHG = PWM->PHCHGNXT & ~(PWM_PHCHGNXT_PWM@_Msk | PWM_PHCHGNXT_D@_Msk);
/* Wait 3 seconds */

Delay mS(3000);

/* Start Timer @ to detect the time which fan takes when rotating one round */
g_uBDetectFlag = 0;

printf("The mimimum fan speed is ");

TIMER_Start(TIMER®);

while (!g_u8DetectFlag);

RIEEAZNMADIE - BINE0RDPWMAISZELE -

while (1)
{
printf("\n\nCurrent PWM duty is %d%%, please enter your action.\n", g _u8PWMDuty);

printf("(1: Increase 10%%; 2: Increase 1%%; 3: Decrease 10%%; 4: Decrease
1%%)\n");

u8Action = getchar();
printf("%c\n", u8Action);

switch (u8Action)
{
case '1':
{
/* Increase PWM duty 10% */
(g_u8PWMDuty > 90) ? (g_u8PWMDuty = 100) : (g_u8PWMDuty += 10);

break;
}
case '2':
{
/* Increase PWM duty 1% */
(g_u8PWMDuty > 99) ? (g _u8PWMDuty = 100) : (g_u8PWMDuty++);
break;
}
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case '3':
{
/* Decrease PWM duty 10% */
(g_u8PWMDuty < 10) ? (g_u8PWMDuty = @) : (g_u8PWMDuty -= 10);

break;

}

case '4':

{
/* Decrease PWM duty 1% */
(g_u8PWMDuty < 1) ? (g _u8PWMDuty = @) : (g_u8PWMDuty--);
break;

}

default:

{
continue;

}

/* Set PWM Channel @ frequency and duty */
if (g_u8PWMDuty > @)

{
PWM->PHCHG |= PWM_PHCHGNXT_PWM@_Msk ;
PWM_ConfigOutputChannel(PWM, @, 25000, g u8PWMDuty);
}
else

PWM->PHCHG = PWM->PHCHGNXT & ~(PWM_PHCHGNXT_PWM@ Msk | PWM_PHCHGNXT D@ Msk);

/* Wait 3 seconds */

printf("Changing... ");

Delay mS(3000);

/* Start Timer @ to detect the time which fan takes when rotating one round */
g u8DetectFlag = 0;

printf("Current fan speed is ");

TIMER_Start(TIMER®);

while (!g_u8DetectFlag);
}
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r~ EC_Mini51_PWM_Fan_Control_V1.00

7~ Library Sample code header and source files
~ CMSIS Cortex® Microcontroller Software Interface Standard
(CMSIS) by Arm® Corp.
7~ Device CMSIS compliant device header file
7~ StdDriver All peripheral driver header and source files

r— SampleCode

7~ ExampleCode  Source file of example code
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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.

Please 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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