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#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <math.h>

#include "ti_msp_dl_config.h"

/* Initializing functions */

void DatacCollection(void);

void TxFunction(void);

void RxFunction(void);

void Transmit(void);

void UART_Console_write(const uint8_t *data, uintl6_t size);

/* Earth's gravity in m/sA2 */
#define GRAVITY_EARTH (9.80665f)

/* Maximum size of TX packet */
#define I2C_TX_MAX_PACKET_SIZE (16)

/* Number of bytes to send to target device */
#define I2C_TX_PACKET_SIZE (3)

/* Maximum size of RX packet */
#define I2C_RX_MAX_PACKET_SIZE (16)

/* Number of bytes to received from target */
#define I2C_RX_PACKET_SIZE (16)

*

* Number of bytes for UART packet size

* The packet will be transmitted by the UART.

* This example uses FIFOs with polling, and the maximum FIFO size is 4.
* Refer to interrupt examples to handle larger packets.

o

#define UART_PACKET_SIZE (8)

uint8_t gSpace[] = "\r\n";

volatile bool gConsoleTxTransmitted;
volatile bool gConsoleTxDMATransmitted;
/* Data for UART to transmit */
uint8_t gTxData[UART_PACKET_SIZE];

/* Booleans for interrupts */
bool gCheckADC;
bool gbataReceived;

/* variable to change the target address */
uint8_t gTargetAdd;

/* I2C variables for data collection */

float gHumidity, gTempHDC, gAmbient;

uintl6_t gAmbientE, gAmbientR, gDRV;

uintlé_t gMagX, gMagY, gMagzZ, gGyrX, gGyrY, dGyrz, gAccX, gAccY, gAccZ;

/* Data sent to the Target */
uint8_t gTxPacket[I2C_TX_MAX_PACKET_SIZE];

/* Counters for TX length and bytes sent */
uint32_t gTxLen, gTxCount;

/* Data received from Target */

ZHCADM6A - JANUARY 2024 - REVISED AUGUST 2025 BRI o 7 TR
eI R
English Document: SLAAE83
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/tool/SYSCONFIG
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCADM6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCADM6A&partnum=
https://www.ti.com/lit/pdf/SLAAE83

13 TEXAS
INSTRUMENTS

www.ti.com.cn

uint8_t gRxPacket[I2C_RX_MAX_PACKET_SIZE];

/* Counters for TX length and bytes sent */
uint32_t gRxLen, gRxCount;

/* Indicates status of I2C */

enum I2cControllerstatus {
I2C_STATUS_IDLE = 0,
I2C_STATUS_TX_STARTED,
I2C_STATUS_TX_INPROGRESS,
I2C_STATUS_TX_COMPLETE,
I2C_STATUS_RX_STARTED,
I2C_STATUS_RX_INPROGRESS,
I2C_STATUS_RX_COMPLETE,
I2C_STATUS_ERROR,

} gI2ccControllerstatus;

VRN ) Main() AT BT S BRI | SR 5 78 A h Bl (OISR oR B AR G M B Sl | JFE b B R AT
QTR

int main(void)
SYSCFG_DL_init(Q);

NVIC_EnableIRQ(I2C_INST_INT_IRQN);
NVIC_EnableIRQ(ADC12_O0_INST_INT_IRQN);
NVIC_EnableIRQ(UART_O_INST_INT_IRQN);
DL_SYSCTL_disableSleeponExit();

while(1l) {
Datacollection();
Transmit(Q);

/* This delay is to the data is transmitted every few seconds */
delay_cycles(100000000) ;
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void I2C_INST_IRQHandTler(void)

switch (DL_I2C_getPendingInterrupt(I2C_INST)) {
case DL_I2C_IIDX_CONTROLLER_RX_DONE:
gI2cControllerstatus = I2C_STATUS_RX_COMPLETE;
break;
case DL_I2C_IIDX_CONTROLLER_TX_DONE:
DL_I2C_disableInterrupt(
I2C_INST, DL_I2C_INTERRUPT_CONTROLLER_TXFIFO_TRIGGER);
gI2cControllerstatus = I2C_STATUS_TX_COMPLETE;
break;
case DL_I2C_IIDX_CONTROLLER_RXFIFO_TRIGGER:
gI2cControllerstatus = I2C_STATUS_RX_INPROGRESS;
/* Receive all bytes from target */
while (DL_I2C_isControllerRXFIFOEmpty(I2C_INST) != true) {
if (gRxCount < gRxLen) {
gRxPacket[gRxCount++] =
DL_I2C_receivecontrollerData(I2C_INST);
} else {
/* Ignore and remove from FIFO if the buffer is full */
DL_I2C_receivecControllerbData(I2C_INST);

}
break;
case DL_I2C_IIDX_CONTROLLER_TXFIFO_TRIGGER:
gI2cControllerstatus = I2C_STATUS_TX_INPROGRESS;
/* Fill TX FIFO with next bytes to send */
if (gTxCount < gTxLen) {
gTxCount += DL_I2C_fillcControllerTXFIFO(
I2C_INST, &gTxPacket[gTxCount], gTxLen - gTxCount);
}

break;
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/* Not used for this example */
case DL_I2C_IIDX_CONTROLLER_ARBITRATION_LOST:
case DL_I2C_IIDX_CONTROLLER_NACK:
if ((gI2cControllerStatus == I2C_STATUS_RX_STARTED) ||
(gi2cControllerstatus == I2C_STATUS_TX_STARTED)) {
/* NACK interrupt if I2C Target is disconnected */
gI2cControllerstatus = I2C_STATUS_ERROR;

}
case DL_I2C_IIDX_CONTROLLER_RXFIFO_FULL:
case DL_I2C_IIDX_CONTROLLER_TXFIFO_EMPTY:
case DL_I2C_IIDX_CONTROLLER_START:
case DL_I2C_IIDX_CONTROLLER_STOP:
case DL_I2C_IIDX_CONTROLLER_EVENT1_DMA_DONE:
case DL_I2C_IIDX_CONTROLLER_EVENT2_DMA_DONE:
default:

break;

}
void ADC12_0_INST_IRQHandler(void)
{

switch (DL_ADC12_getPendingInterrupt(ADC12_0_INST)) {
case DL_ADC12_IIDX_MEMO_RESULT_LOADED:
gCheckADC = true;
break;
default:
break;

}
void UART_O_INST_IRQHandler(void)

switch (DL_UART_Main_getPendingInterrupt(UART_O_INST)) {

case DL_UART_MAIN_IIDX_EOT_DONE:
gConsoleTxTransmitted = true;
break;

case DL_UART_MAIN_IIDX_DMA_DONE_TX:
gConsoleTxDMATransmitted = true;
break;

default:
break;
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/* This function formats and transmits all of the collected data over UART */
void Transmit(void)
int count = 1;
char buffer[20];
while (count < 14)
{
/* Formatting the name and converting int to string for transfer */
switch(count){
case 1:
gTxData[0] = 84;
gTxData[l] = 67;
gTxbata[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%f", gTempHDC);
break;
case 2:
gTxData[0] = 72;
gTxbata[l] = 37;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%f", gHumidity);
break;
case 3:
gTxbata[0] = 65;
gTxbData[l] = 109;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%f", gAmbient);
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break;
case 4:
gTxbata[0] = 77;
gTxbata[l] = 120;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gMagXx);
break;
case 5:
gTxbata[0] = 77;
gTxData[l] = 121;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gmagy);
break;
case 6:
gTxData[0] = 77;
gTxData[l] = 122;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gMagz);
break;
case 7:
gTxbata[0] = 71;
gTxbata[l] = 120;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gGyrx);
break;
case 8:
gTxbata[0] = 71;
gTxData[l] = 121;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gGyry);
break;
case 9:
gTxData[0] = 71;
gTxData[l] = 122;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gGyrz);
break;
case 10:
gTxbData[0] = 65;
gTxbata[l] = 120;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gAccX);
break;
case 11:
gTxData[0] = 65;
gTxData[l] = 121;
gTxbData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gAccY);
break;
case 12:
gTxData[0] = 65;
gTxData[l] = 122;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gAccz);
break;
case 13:
gTxbData[0] = 68;
gTxData[l] = 82;
gTxData[2] = 86;
gTxbata[3] = 32;
sprintf(buffer, "%i", gDRV);
break;
}
count++;
/* Filling the UART transfer variable */
gTxData[4] = buffer[0];
gTxbata[5] = buffer[1];
gTxData[6] = buffer[2];
gTxpata[7] = buffer[3];
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/* Optional delay to ensure UART TX is idle before starting transmission */
delay_cycles(160000);

UART_Console_write(&gTxData[0], 8);
UART_Console_write(&gSpace[0], sizeof(gSpace));

}
UART_Console_write(&gSpace[0], sizeof(gSpace));
}
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