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2. REBNEA
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void TMR1_IRQHandler(void)

{
int32_t temp32, temp32_1;

Timerl_Period_Dec --;

S~
*

Generate LIN Break by transmitting UART ©x00 at a reduced
baud rate. UART 0x00 has 9 LOW bits (start + 8 data bits).
Scaling the baud rate makes these approximately 13 LIN bits.

At 19.2 kbps:
13 LIN bits = 677.08 us

Verify the actual waveform because the UART baud-rate divider
may introduce a small timing error.

* X X X X X ¥ ¥ ¥

*/
UART_Open(UART1, LIN_BREAK_BAUD_RATE);
UART1->DAT = 0Ox00;

Frame_Head = TRUE;

if (++ptr_Msg > Message End) ptr_Msg = Message_ Buffer;

/* Clear TIMER1 time-out interrupt flag */

TIMER ClearIntFlag(TIMER1);

/* bité6 = bitl ~ bit4 */

temp32 = (ptr_Msg->PID << 5) ~ (ptr_Msg->PID << 2);
/* bit2 = bite ~ bit2 */

temp32_1 = (ptr_Msg->PID << 6) ~ (ptr_Msg->PID << 4);
/* bit6 = bit@ ~ bitl ~ bit2 ~ bit4 */

temp32_1 (temp32 ~ temp32 1) & 0x49;

temp32 <<= 1;

temp32 “= ptr_Msg->PID << 4;
temp32 “= ptr_Msg->PID << 2;
temp32 ~= 0x80;

/* bit7 = ~(bitl ~ bit3 ~ bit4 ~ bit5) */

temp32 &= 0x80;

/* Calculate bit6,7 of PID */

ptr_Msg->PID = (ptr_Msg->PID & Ox3F) | temp32 | temp32_ 1;
if (ptr_Msg->DataNum > 8) ptr_Msg->DataNum = 8;
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/* Last frame stop receiving */
UART_DisableInt(UART1, UART_INTEN_RXTOIEN Msk);

/* 13bit zero finishing will occur interrupt */
UART_EnableInt(UART1, UART_INTEN_TXENDIEN Msk);

}
IR AR
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Rx_Frame_Num RARZWERIE - SR —IRHRE ID BSSEHRCER - 500 1 - IEE=0 i
WRNWERAEHRZIDEELGRET - RILEIER 0 BEFEANNER IR R EWERES -

typedef struct
{
/* 1: This frame will transmit data. ©: This frame is for reception */
uint8_t Flag Master Tx;
/* Message ID */
uint8_t PID;
/* Data for transmiting */
uint8 t TxData[9];
/* data number, Max =8 */
uint8_t DataNum;
/* received (data + Checksum) */
uint8_t RxData[12];
/* when Tx_Frame_Cnt != @, data TxData[] will be transmited */
uint8 t Tx_Frame_Cnt;
/* If Rx_Frame_Num=0, RxData[] won't be updated. */
uint8_t Rx_Frame_Num;
/* If this equals @ checksum is classic */
uint8_t CheckSum_Type;
} Message Type;

UART o R 2]
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[ void UART1_IRQHandler(void) |
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int3
uint
uint

/* 1
if (
{

}
/* R
else

2_t static TxCnt, RxCnt, CntMax;
8_t static RxStr_Buf[11];
8_t temp8u;

f frame header has just been transmitted out. */
Frame_Head == TRUE)

/* Transmit frame head */
UART_Open(UART1, LIN BAUD_RATE);
UART1->DAT = Ox55;

UART1->DAT = ptr_Msg->PID;

/* Disable UART Tx interrupt */
UART_DisableInt(UART1, UART_INTEN_TXENDIEN_ Msk);
Frame_Head = FALSE;

CntMax = ptr_Msg->DataNum;

/* Master transmits data subsequently */
if (ptr_Msg->Flag_Master_Tx)

{
/* When CPU updates the data, please set Tx_Frame_Cnt = @ */
if (ptr_Msg->Tx_Frame_Cnt)
{
/* Decrease every transmision */
ptr_Msg->Tx_Frame_Cnt --;
TxCnt = 0;
while (TxCnt <= CntMax)
{
/* Transmits data and CheckSum */
UART1->DAT = ptr_Msg->TxData[TxCnt++];
}
}
}
/* Master receive data subsequently. */
else
{
/* Wait for Ox55+PID is transmitted completely */
while ((UART1->FIFOSTS & UART_FIFOSTS_TXEMPTYF_Msk) == 0);
RxCnt = 0;
/* Clear Rx FIFO for acceptance */
UART1->FIFO |= UART_FIFO_RXRST_Msk;
/* Waitting for Rx FIFO clear completion */
while ((UART1->FIFOSTS & UART_FIFOSTS_RXIDLE_Msk) == @) _ NOP();
/* Enable TxD Timer over interrupt */
UART_EnableInt(UART1, UART_INTEN_RXTOIEN_Msk);
}

x data process */
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{
/* RxD Timer over interrupt */
while (UART1->INTSTS & UART_INTSTS_RXTOINT_Msk)
{
while ((UART1->FIFOSTS & UART_FIFOSTS RXEMPTY Msk) == @)
{
/* Read out received data */
temp8u = UART1->DAT;
/* Copy data and CheckSum */
if (RxCnt <= CntMax) RxStr_Buf[RxCnt++] = temp8u;
/* After receiving this frame Data field, disable UART1 TO interrupt */
else UART_DisableInt(UART1, UART_INTEN_RXTOIEN_Msk);
}
/* Last byte, checksum has been received */
if (RxCnt == CntMax + 1)
{
/*
* Accept the response only when the LIN checksum valid.
*/
if (LIN_Checksum Verify(ptr_Msg->PID,
RxStr_Buf,
CntMax,
ptr_Msg->CheckSum_Type))
{
/* If Rx_Frame Num=0, data updates here are prohibited */
if (ptr_Msg->Rx_Frame_Num)
{
for (RxCnt = @; RxCnt <= CntMax; ++RxCnt)
{
/* Copy data and CheckSum */
ptr_Msg->RxData[RxCnt] = RxStr_Buf[RxCnt];
}
if (++ptr_Msg->Rx_Frame Num == @) ptr_Msg->Rx_Frame_Num = 1;
}
}
else
{
/* Invalid LIN checksum: discard the response. */
LIN_Rx_Checksum_Error++;
}
}
}
}

}

SREEREHSREERNRESZ —UAR - RIFEWEIREMUTA - o EREINER
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4. BixE:

BizEwBu NE -

7~ EC_M3334 UART _LIN_Master V1.00

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

I~ SampleCode
I~ ExampleCode

1 M3334_UART_LIN_ Master Source file of example code

4-1 HERES
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Date Revision Description
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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 thal all data and specifications are sulyect fo change withouwt notice
Al the rademarks of products and companies mentionad in this datashes! balong o thair respactive owners
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