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void updatePwMfromADCvalue(uintl6_t adcvalue) {
// Check to see if the adc value is above our minimum threshold
if (adcvalue > PWM_DEADBAND)
{

// Convert 12bit adcvalue into 10bit value by right
// shifting by 2 because the PwWM resolution is 10bit
uintl6_t adcvalue_10bit = adcvalue >> 2;
// PwWM timer 1is configured as a down counter (i.e it
// starts counting down from PWM_LOAD_VAL) and 1its
// initial state is high therefore we must perform
// the following operation so that small values of
// adcvalue_10bit result in small duty cycles
uintl6_t ccv = PWM_LOAD_VAL - adcvalue_10bit;
// Write the new ccv value into the corresponding timer
// register
DL_TimerG_setCaptureComparevalue(PWM_O_INST,
cev,
DL_TIMER_CC_O_INDEX);
// Start the timer if it is not already running
if ( !'DL_TimerG_isRunning(PWM_O_INST) ) {
DL_TimerG_startCounter (PWM_O_INST);

else {
// If adcResult is not above deadband value then disable timer
DL_TimerG_stopCounter (PWM_0_INST);
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Start ADC
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Configure MATHACL
for multiplication

Wait for gCheckADC
flag to be set

Clear gCheckADC
and set gResult =0

Add ADC result to
gDelayLine, overwrite
oldest value

Fori=0toN

gResult += gDelayLineli] * filterCoeff [i]
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#define FILTER_ORDER 24

#define FIXED_POINT_PRECISION 16

volatile bool gCheckADC;

uint32_t gbelayLine[FILTER_ORDER];

uint32_t grResult = 0;

/* Filter coefficients are input as 16-bit Precision fixed point values

AX|LI0IE I8t 3|2 OFLHA: MSPMO AME A|AE] 14

'k/

April 2025


https://www.ti.com/

https://www.ti.com/

static int32_t filterCoeff[FILTER_ORDER] = {
-62, -153, -56, 434, 969, 571,
-1291, -3237, -2173, 3989, 13381, 20518,
20518, 13381, 3989, -2173, -3237, -1291,

) 571, 969, 434, -56, -153, -62

const DL_MathACL_operationConfig gMpyConfig = {

.opType = DL_MATHACL_OP_TYPE_MAC,
.opSign = DL_MATHACL_OPSIGN_SIGNED,
.iterations = 0,

.scaleFactor = 0,

.qType = DL_MATHACL_Q_TYPE_Q16};

int main(void)

SYSCFG_DL_init();
NVIC_EnableIRQ(ADC12_0_INST_INT_IRQN);
gCheckADC = false;
DL_ADC12_startConversion(ADC12_0_INST);

/* configure MathAcL for Multiply */

DL_MathACL_configoperation(MATHACL, &gMpyConfig, 0, 0 );

while (1) {

}

while (false == gCheckADC) {
__WFe(Q);

gCheckADC = false;
grResult = 0;

/* Append the most recent ADC result to the delay Tine */

memmove (&gDelayLine[1], gDelayLine, sizeof(gDelayLine) - sizeof(gbelayLine[0]));
gbelayLine[0] = DL_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);

/* calculate FIR Filter output */
for (int i = 0; i < FILTER_ORDER; i++){
/* Set Operand One last */

DL_MathACL_setOperandTwo (MATHACL, filtercCoeff[i]);
DL_MathACL_setOperandone (MATHACL, gDelayLine[i]);

DL_MathACL_waitForOperation(MATHACL) ;

/* our result should not exceed the bounds of RES1 register, in other applications you may use both
RES1 and RES2 registers */

gResult = DL_MathACL_getResultOne(MATHACL) ;
DL_DAC12_outputl2(DACO, (uint32_t)(gResult));

/* Clear Results Registers */
DL_MathACL_cTearResults(MATHACL) ;

/* Set the ADC Result flag to trigger our main Toop to process the new data */
void ADC12_0_INST_IRQHandler(void)
{

switch (DL_ADC12_getPendingInterrupt(ADC12_0_INST)) {

case DL_ADC12_IIDX_MEMO_RESULT_LOADED:
gCheckADC = true;

AX|LI0IE I8t 3|2 OFLHA: MSPMO AME A|AE]
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break;
default:
break;
}
}
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A

gResult += beta*(gADCResult — gResult)
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Set DAC Output to
Filtered Value
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(gResult)
Z2/13. £ ZEFof A|FHL o X
OfEC/AHo/& T =
volatile bool gCheckADC;
/* Filtered Result */
uint32_t gResult = 0;
/* ADC Value Output */
uint32_t gADCResult = 0;
/* Sscaling Factor, Q8 value (0-255) */
uint32_t gBeta = 16;
const DL_MathACL_operationConfig gMpyConfig = {
.opType = DL_MATHACL_OP_TYPE_MAC,
.opSign = DL_MATHACL_OPSIGN_SIGNED,
.iterations = 0,
.scaleFactor = 0,
.qType = DL_MATHACL_Q_TYPE_Q8};
int main(void)
SYSCFG_DL_init();
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}

NVIC_EnableIRQ(ADC12_0_INST_INT_IRQN);
gCheckADC = false;
DL_ADC12_startConversion(ADC12_0_INST);

/* configure MathACL for Multiply and Accumulate */
DL_MathACL_configoperation(MATHACL, &gMpyConfig, 0, 0 );
DL_MathACL_enableSaturation(MATHACL) ;

while (1) {

while (false == gCheckADC) {
__WFEQ);

3
gCheckADC = false;

/* calculate IIR Filter output */

gADCResult = DL_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);
/* Set Operand One last */

DL_MathACL_setOperandTwo (MATHACL, gADCResult - gResult);
DL_MathACL_setOperandone (MATHACL, gBeta);
DL_MathACL_waitForoperation(MATHACL) ;

gResult = DL_MathACL_getResultOne (MATHACL);

DL_DAC12_outputl2(DACO, gResult);

/* Set the ADC Result flag to trigger our main loop to process the new data */
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;
}
}
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gADCResult = DL_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);
uint8_t Towbyte = (uint8_t) (gADCResult & OXFF);

uint8_t highbyte = (uint8_t) ((gADCResult >> 8) & OxFF);
DL_UART_Main_transmitbata(UART_O_INST, highbyte);
DL_UART_Main_transmitData(UART_O_INST, lowbyte);
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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 DataCollection(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)
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/* 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 1is 4.
* Refer to interrupt examples to handle larger packets.

#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;

uintl6_t gMagX, gMagY, gMagz, gGyrX, gGyrY, gGyrZ, 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 */
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,

} gI2cControllerstatus;

O| oHZ 2|7 0[M2 main(0lM 2E FH 7|7 ZEE Z7|3HEh = 0

el = MSELoh

ZollM ERI7H MMl 2E HIO|HE +Zlstn

ol

int main(void)
SYSCFG_DL_init(Q);

NVIC_Enabl1eIRQ(I2C_INST_INT_IRQN);
NVIC_Enab1eIRQ(ADC12_0_INST_INT_IRQN);
NVIC_Enab1eIRQ(UART_O_INST_INT_IRQN);
DL_SYSCTL_disableSTeeponExit();

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

/* This delay 1is to the data is transmitted every few seconds */
deTay_cyc1es(100000000) ;
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void I2C_INST_IRQHandler(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_receiveControllerbata(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;
/* 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;

ARILI0{E 2t 22 HLHM: MSPMO MEA|AEY 33 April 2025



https://www.ti.com/

https://www.ti.com/ otgZ21 4 K|

}
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;
}
}
O] 252 UART QIEH|O|AE AFE5t04 T1SE 67| @8t CIO|E{E ZBHELICE CIO|E{& UART E{O|Ea 22 &X[0M &
CE A g = e FAoE HMYFLICH R FHME S El= olo[Ee| ¥AIS HAY &= U&LICH

/* This function formats and transmits all of the collected data over UART */
void Transmit(void)

int count = 1;
char buffer[ZO],
while (count < 14)

/* Formatting the name and converting int to string for transfer */
switch(count){

case 1:
gTxData[0] = 84;
gTxData[l] = 67;
gTxData[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:
gTxData[0] = 65;
gTxData[l] = 109;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%f", gAmbient);
break;
case 4:
gTxData[0] = 77;
gTxData[l] = 120;
gTxData[2] = 58;

gTxData[3] = 32;
sprintf(buffer, "%i", gMagXx);

break;
case 5:
gTxData[0] = 77;
gTxbData[l] = 121;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gMmagy);
break;
case 6:
gTxbata[0] = 77;
gTxData[l] = 122;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gMagz);
break;
case 7:
gTxData[0] = 71;
gTxData[l] = 120;
gTxData[2] = 58;

QUX|L|01E QI8 2|2 SHLHM: MSPMO AMEA|AE 34 April 2025



https://www.ti.com/

https://www.ti.com/ otgZ21 4 K|

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:
gTxData[0] = 65;
gTxbata[l] = 120;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gAccX);
break;
case 11:
gTxData[0] = 65;
gTxData[l] = 121;
gTxData[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:
gTxData[0] = 68;
gTxData[l] = 82;
gTxData[2] = 86;
gTxData[3] = 32;
sprintf(buffer, "%i", gDRV);
break;
3
count++;
/* Filling the UART transfer variable */
gTxData[4] = buffer[0];
gTxbata[5] = buffer[1];
gTxbata[6] = buffer[2];
gTxbData[7] = buffer[3];

/* optional delay to ensure UART TX is idle before starting transmission */
delay_cycles(160000);

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

UART_Console_write(&gSpace[0], sizeof(gSpace));
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when Vief =0, the transfer function simplifies to the following equation:

VO=(Vi2—V' )XG
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Initialize device ADC ISR

A
Switch ISR Flags

ADC Window
Compare High

ADC Window
Compare Low

Start ADC conversion

ADC Result Loaded

h 4

y

Get OPA GAIN Get OPA GAIN
Sleep until event gChec}kADC to temp var Set to temp var
k and gCheckADC and
decrement increment

Clear
gCheckADC,
get ADC
Results

GAIN <=
MAXGAIN?

False False

True

L Decrease GAIN, Increase GAIN,
Add custom code for Add custom code to Add custom code to
doing something change math factors change math factors
N or lookup tables for or lookup tables for
useful Wlltth ADC main loop for main loop for
resufts. decreased GAIN increased GAIN

4

v »{ Break and Return )« ¥

ZE2/21, O4Z2/7)0/M £ ZEL 0]

op
Oy
M

x|l 74
Ol o Z2|AHI0|M2 TI A|IAR] 7 A E(SysConfig) Z12HZ! QIE{H| 0| A S AF25104 OPA 2L ADCO| 74 I CE MAFHLIC}
J2HE CIE{HO|AE AFE5to & k| T8 7[7|8 45t ol Z2[70|M T2 EELY ME Z2AMAE 7hASHE &= UEL

2l 20| MY®E I == Dynamic PGAT_Example.c == Dynamic_PGA_Example2.c Tt Q| main() A= £E20{ A &olg
C

A7 EHA 20 AHEE CHE ZICH ADC ZEO| BHE 201 2t OPA AHIQ! g & M X|™Me =-HE
= e YRIE EodELICEH AHE 7Hs 8 OPA AIQ! Holof CHE MSPMO SDK 2! DriverLib EAME & Z3HMI2.

#include "ti_msp_dl_config.h"

#define HIGHMARGIN 3890 // 4095%0.75 75% of max ADC value

#define LOWMARGIN 1638 // 4095%0.25 25% of max ADC value

#define MAXGAIN DL_OPA_GAIN_N7_P8 // Maximum GAIN level of OPA wanted

#define MINGAIN DL_OPA_GAIN_N1_P2 // Minimum GAIN level of OPA wanted.

//For non-inverting PGA mode this is an OPA GAIN of 2x. See advisory in TRM for MIN GAIN.
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CHe T ALIBIOIAE ADC ZIHE 7HM2 & 988 Selg £8st7| 9I5) ALSR &I T=E £It5He 9IxIE 2oiE
Lick, QEs o2 ol uiY, WE{R EE 3| HlolE ANA0 ofz] ZIHE HxISHE WS ol £3telLict,

while (1) {
//This while Toop waits until the next ADC result is loaded
while (false == gCheckADC) {
_WFEQ;

gCheckADC = false;
//Grab Tatest ADC Result
gADCResuTlt = DL_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);

//Add in code to do math on ADC results.
//scaling factors for the math will be dependent on the current OPA Gain Tevels.

CtE 2E ALIZ2 OPA ARl Mo 2t ADC At siAdE ZHE = U= |UXIE EoiELICH e 2 UE AHstn
C [ =5 %%

= o
Z1tet OPA 7@l M7 & QI3 T o ofEH & X|EX|E At

switch (DL_ADC12_getPendingInterrupt(ADC12_0_INST)) {
case DL_ADC12_IIDX_WINDOW_COMP_HIGH:

// Entered high side margin window. Decrease OPA GAIN if possible.

tempGain = DL_OPA_getGain(OPA_O_INST);

if(tempGain > MINGAIN){
//Update OPA gain.
DL_OPA_decreaseGain(OPA_O_INST);
//For full applications, at this point you would want to adjust any math factors or
//1ook up tables to the new voltage ranges being captured by the ADC, or set a flag to do so

in main while Toop.

break;
case DL_ADC12_IIDX_WINDOW_COMP_LOW:
// Entered Tow side margin window. Increase OPA GAIN if possible.
tempGain = DL_OPA_getGain(OPA_O_INST);
if(tempGain < MAXGAIN){
//Update OPA gain.
DL_OPA_increaseGain(OPA_0_INST);
//For full applications, at this point you would want to adjust any math factors or
//1ook up tables to the new voltage ranges being captured by the ADC, or set a flag to do so

in main while Tloop.

break;
default:
break;

21

CHS T2z = OPA 213 HE I 8l el M8 £29| X E EoiELICH OPA 7l B2 ChSat Z&LIC 2x, 4x, 8x.
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Start ADC conversion
Set
gCheckADC

Sleep until event gCheckADC?

Break and Return

Clear
gCheckADC,
get ADC
Results

A 4

Add custom code for
doing something useful
with ADC results.

ZE/30. HEE/F0/4 L EER|o{ 5L

x| 74
O ofZZ|7|0| M2 TI A|lAR] T4 E(SysConfig) 12HE QIE{HO|AE ALE3t0{ OPA 2 ADCS| #+M4 ZEE 2
JeHE QBT O|AE AFE5tod BR| FH 7([7|& FY5HH oHEE(AH0ME Z2EELY MA Z2MAE ZFASE + JUGL

Ct.
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Z e g st 2 HslE ZX|5H7| fI6H RE AME £35S ADC Ao HPEE

while (1) {
DL_ADC12_startConversion(ADC12_0_INST);
while (false == gCheckADC) {
__WFEQ);

by

/* * This is where the ADC result is grabbed from ADC memory.

* A user may want to modify this to place multiple results into an array,

* or add code to perform additional calculations or filters to data obtained.

N

gADCResult = DL_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);
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gCheckADC = false;
DL_ADC12_enabTleConversions (ADC12_0_INST);
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e MSPMO SDKCI2EE

» SysConfig0| Ci3H AtA[S| 2otE 7|
e MSPMOL LaunchPad 7H& 7|E

e MSPMOG LaunchPad 7l 7|E

e MSPMO E}O|H o}z}+H|O]

e MSPMO0 ADC o}ztci|O]

e MSPMO OPA o}z}+H| O]
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12| 320{ A= o ofAlof CHEt Z= 5 & Ctolo{aE 204F 1 ADCOIM OPA £33 MEZ st LHI LED ZHEO| 9|
A A EEIE AEeHL|C},
Initialize device ( ADC ISR )
\ 4
Start Timer for ADC
trigger Get ADC Result,
Set
gCheckThermistor
\ 4
Sleep until event gCheckThermistor?
Break and Return
Add code from thermistor manufacture for determining
temperature. Current solution takes ADC reading as is.
True
Set initial value First Reading?
Set Red,
Check if temp increased True » CIeGar Blue,
reen
LEDs
Set Blue, Y
Check if temp decreased Clzarrezr?d, Sleep until interrupt
LEDs [Y
Set Green,
» Clear Red,
; Blue LEDs
2832 OHEC/AO/M L EER|o{ 5L
Xl +d
O| o Z 2| 0|42 TI A[ARY 74 Z(SysConfig) Z1eHE QE{HO|AE AEsto] X FH 7|7|el 4 A EE HEEL
Ch. 224 % QIEHO|A & AFESto] B R FH 7|78 F85HH HEE|AH01E T2 EELQ ME ZR2NAS LS £
&LCt.
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O8] 320 MHEE I == Thermistor Example.c T+ 9| main) A S E20iA &olg £ Ql&Lch.

OfZ2[FH oM 2=
Ol oHECIAH O|M2 2 & 2 AlMetX| et 2 HEE H&LICH OHE ZE 2L Y0E 2 HEE

A8to| ADC Zf A E &Ql5t= Ol AF2 £|= CHANGEFACTOR Zf0| Z &t E|of & LCt.

oN

fX|st7| ol |

#include"ti_msp_dl_config.h"
#include<math.h>

#define CHANGEFACTOR 10
volatiTleuintl6_tgThermistorADCResult = 0;
volatileboolgCheckThermistor = false;

Che ZE ALHME AX 25 212 Aldtet7] s MOIAE el 2% A4 WS FIHE f|X|E Eo{ELICH T/ 2=
= AlEF Al 27| EH=Zf(ginitial_reading)2 F|5t 1 $4XH &t =Zk(gCelcius_reading)® CHANGEFACTOR Z7 1t H|W 5104 &
7t S8 BIWZAMER EE Hatx| LK HOIBLICH 33 O3, HIT ZTtoll 0}2t RGB LED7} W ZHAY(S7h, 1t
BHM(ZA) EE A3 9lg)o 2 HhElLICH
while (1) {
while (gCheckThermistor == false) {
_WFEQ;
}
//Insert Thermistor Algorithm
gCelcius_reading = gThermistorADCResult;
if (first_reading) {
gInitial_reading = gCelcius_reading;
first_reading = false;
:
/% . . .
* Change in LEDs is based on current sample compared to previous sample
* If the new sample is warmer than CHANGEFACTOR from initial temp, turn LED red
* If the new sample is colder than CHANGEFACTOR from initial temp, turn LED blue
* Else, keep LED green
* variable gAlivecheck is utilized for debug window to confirm code is executing.
* It is not needed in final applications.
gAlivecheck++;
if(gAlivecheck >= OxFFF0){gAlivecheck =0;}
if (gCelcius_reading - CHANGEFACTOR > gInitial_reading) {
DL_GPIO_clearpPins(
RGB_PORT, (RGB_GREEN_PIN | RGB_BLUE_PIN));
DL_GPIO_setPins(RGB_PORT, RGB_RED_PIN);
} else if (gCelcius_reading < gInitial_reading - CHANGEFACTOR) {
DL_GPIO_clearpPins(
RGB_PORT, (RGB_RED_PIN | RGB_BLUE_PIN));
DL_GPIO_setPins(RGB_PORT, RGB_BLUE_PIN);
} else {
DL_GPIO_clearpPins(
RGB_PORT, (RGB_RED_PIN | RGB_BLUE_PIN));
DL_GPIO_setPins(RGB_PORT, RGB_GREEN_PIN);
gCheckThermistor = false;
_WFIQ;
ESly | = PARS
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% Y U e47Hel HS 48l BBt QlaLich 27H0] T4 Ths 4

A FIFO(ZH 2 %|CH 64

2. Clo|e Zo|, HIE &l|o|E Mg, AlEx}, olo|E 2 Z&EF CAN Zoi|2 2-eLIct 1 HE FE1 of Z2(71 o]0
M Egstor st FEE e L ol Z=olAM AExt, HiolE 2ol & Ho|EE M=z CHE Zai| oM HEEE
BtHE O E 52 n™HE(o] UELCH Z2EEZE SA0| Zed B2 MEXz= ZEE FHsHok &Lct.

¥

@brief Structure for MCAN Rx Buffer element.

:‘/
typedef struct {
/*! Identifier */
uint32_t id;
/ ! Remote Transmission Request
0 Received frame is a data frame
Received frame is a remote frame

1
uint32_t rtr;
/*! Extended Identifier
* 0 = 11-bit standard identifier
* = 29-bit extended identifier

7':/
uint32_t xtd;
/ ! Error State Indicator
Transmitting node is error active
Transmitting node is error passive

* 1

uint32_t esi;
/*! Rx Timestamp */
uint32_t rxts;
/*! Data Length Code
* 0-8 = CAN + CAN FD: received frame has 0-8 data bytes
9-15 CAN: received frame has 8 data bytes
9-15 CAN FD: received frame has 12/16/20/24/32/48/64 data bytes

o

uint32_t dlc;
/*! Bit Rat Sw1tch1ng
* 0 = Frame received without bit rate switching
1 = Frame received with bit rate switching

7':/
uint32_t brs;
/ I FD Format
0 = standard frame format
CAN FD frame format (new DLC-coding and CRC)

* 1

A
uint32_t fdf;
/*! Filter Index */
uint32_t fidx;
/*! Accepted Non-matching Frame
* 0 = Received frame matching filter index FIDX
1 = Received frame did not match any Rx filter element

7':/
uint32_t anmf;
/*! Data bytes.
: only first dlc number of bytes are valid.
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*

uintl6_t data[DL_MCAN_MAX_PAYLOAD_BYTES];
} DL_MCAN_RxBufElement;

3. 12C 2E, HA & e T4 FIFO S Z &8 12C QlEH0|AQ 7B MEE ZAMELIct 1 ™EE M ofZ2|7
O| Mol B L= MY TedEfLict & X 2 E= 400kHz HA £ £ 8 7HE 12C HEE 20| AF& &1, CHE St
= FA 0x482| 12C CHA O AFS EILICH
a. 12C F#H 7|7|9| £ EX2 Ct30 Z &Lt

i. ZICH1Mbpsl| HIE BOIER HEER FE Mo Z M IS
i. 4TSS et SEHQI8HIOIE FIFO

ii. Ol& CHA F4 7|5, 221X A

iv. SEHAEEN L iy CIHEE d4, DMAO CHEt st=9o x|
v. X, 28 S5, 05 HEEDH K|S ST HEEH &S

4. 12C HIAIX| EAlE AHELICH LB O R 12CE HIO|E EHR|Z2 MSELICH 13 S48 2d5t7| /It Ar8xte &
ZEY0|E Sl =i S4lg FHE = UELICH ZF AR AISA= EE S ZIZEES T8 =L &L
Ch oAl ZE=oM HIAIX| @ A2 <55 AA ID1 ID2 ID3 ID4 Length Datal Data2...>QlL|CH AFSXHE 12CE Sa&l 5 Ust
YAOR HIO|EHE MEE = UELICE 55 AAE SIHYLICH ID P2 4HIO|EQIL|CH 20| P42 ol Z0o|& Lt
EtLi= 1HO|ELICH AFERL7E 12C THE! ZAlg =™l o ot B ZH =& L & B2 Qg 2EX =5

OF EFLCH.

# 21. 12C B Z! 24/

GlolE ol clolg
0x55 OxAA 4HiO|E 1HHO|E (CllolEf Zol) Htol=
5. eSOk g MIAIX|, HIAIX| B2t 2 S8 Egfsto HE[X| FZE A™ELICH
a. EIZX|7 BYEQIX| £ FUEOIXIE nefgLict Yetoz ZF QlEmolAME 4 & ME0|2h= F 7HK|
7150| U&LICH L& 7|SEH ZfsHoF st=X| DE{-LICH: 12C =41 & CAN T8). of|M| Z=0{ M CAN-12C =
2lX|E Zerdr TxLCt 12C CHate| A1 &l M&2 12C HEE R0 2|5 Mo{=|=2 2 12C CHA 2 12C HEEH
BOo|MES AEE = igUCt CHY M ZHEEZ 9| S412 F8i5t7| 2I5H o] Aol 2telo] F7HELICE CHA
910 ECt22 MEE HEII IS HEE Do LEILCt
b. #HEHE HE 2 ST FiE|of(#H=, FIFO)E TedEfLIch oMl 2= AR}, clole 2 Hlo|E{ 2ol 8 QIE{m|
O|A0|M CtE QlE{HO|AZ BHEHELICE T2 3401 LIQt Qe WAMHE Z=o HolEl 5 7He| FIFO7F {&LCH.
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typedef struct {
/*! Identifier */
uint32_t id;
/*! Data Length Code*/
uint32_t dlc;
/*! Data bytes*/
uintl6_t data[64];
Custom_Element;

-

‘Interrupt
‘ N ‘ ItoC_in++
Receive | ItoC_count++
| | message
| | from12C
\
\
\
\
| !
| [Receive | C2l_in++
message | C2I_count++
} from CAN
\
\
|
|

[

AXILI0IE QB 3|2 FLHA: MSPMO AMEA|AE]

ItoC_out++ |
ItoC_count-- | Transmit

C2l_out++ .
Transmit

C2I_count-- message to
12C

message to
CAN

Mel §& medghuch

68

ltoC_in

ItoC_out

ltoC_count = 2
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MA e ALE

1. OEE[Fo|do| B2 58 1Eist0{ Z QUEIO[A0M sl = MEH BE, Metor # Z2EES Y5t A
= 7 x
=

2 5 2 258
2 CHE QIE{H0|AE 91735ty| QI8 MHE HE HS JHEloiE MARLICH

2. BIX{ QIEIHOIAE HE R HAES $ &AM HEX 7158 THeHE 20| TaLICH £3F S4 A, IHe s, Zay
A OF ST Ue HINNHe ¥ ol Halg neFLc

3. QIEfHEE B3 QEHOIA 7158 TEEH0I MAl] 54 HTSHTS st Zi0| TaLICH x| F=olM QIEH O]
£ 7|58 28 QEHEN THED, B HEE main) F4olM 2R ELC

AZEQ{EEL

22l 3501 M HAIRIZH B QIE{HIO|AA £ A1E|T CHE QIEfHI0| A0 M HSES WAIE MBsHE CAN-12C ZE/XP]

st 2= 5 & Ctolo{aE 2015 L. CAN-12C EE/X[/= 12Co| M =41, CANOM =4I, CANS S8t T8, 12CE SE

TS S 4712 SBHQ MO R LhE 4 UBLICH T 74 FIFOE FUH HAIX TE U HAIK| FHAS THErLIc

12CE 12 C HAEEHII ME L LS Mofste S4l HAULICH YRHH O Z 12C CHA 2 S418 AIRE &= gi&LICt 12C
CHA-ZHEEE] S410| 42 T8 350 EAIE ZWX{H 12C CHE 2 HIAIXIE HESEHof 5t B 108 ECRE &= JU&Lch
2360 ZAIE WXH 107t 22 ZX|Z/H 12C HEER = 10 QIEHEN M 12C ¢17] BHEE AR £ /U&LICt 0]
ClZ2oM= 12CE 12C T4 E= ZHEEME F4E = JUauch
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_______________ o
I Interrupt | Main() |
I | |
| 10 interrupt | |
I | |
: ReadI2CRxMsg | |
| |
| |
| I
| Receive message from 12C | - |
| | Transit message to CAN |
| |
| getl2cRxMsg | |
| C j‘> processCANTxMsg |
| |
| Overload control @ |
| |
| { } sendCANTxMsg |
| process|2cRxMsg |
| |
| |
| |
| Receive message from CAN |
I |
I getCANRXxMsg |
| 3 |
I |
| Overload control |
I |
| V. |
T it to 12C
: processCANRxMsg ransit message to |
|
| processl2cTxMsg |
| ' |
I 12C TXFIFO Trigger Interrupt |
| |
| sendl2cTxMsg Start sendI2cTxMsg |
I | |
| |
I
- - —

ZE/35. CAN-I12C(12C ZIE E2H) HE[X/0of CHEF OfZEC/70/M L ZERJo{ s EL

AX|LIoIE <

3|2 OHLHA: MSPMO AMEA|AE]
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r———>"—-—-—--- - - -/ —/ .
| Interrupt Main() |
| |
| Receive message from 12C |
| |
| getl2cRxMsg Transit message to CAN :
I
| ]\/L I
CANTXM
| Overload control j\> process xVisg |
I
|
' ¥ o ||
: processl2cRxMsg sendCANTxMsg |
| |
| |
| Receive message from CAN :
I
| getCANRxMsg :
I
' S :
: Overload control Transit message to 12C |
<L I
: j‘> processl2cTxMsg |
| processCANRxMsg |
J\/l I
| Pulldown 10 to trigger |
| controller to read |
| 12C TXFIFO Trigger Interrupt |
I
I
! sendl2cTxMsg Start sendl2cTxMsg
| |
| | | |
- S ——

Z8/36. CAN-I2C(12C L&) EE|Xx/of CHEF ofZEE/70/4 L ZEFJo] 5L
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x|l 74
O| ofZ2|7H[0| M2 TI A|IAER] 74 E(SysConfig) 212 E QIE{H O|AE AF&3t0{ CAN 2 12C2o| 7148 I EE ddgLct
JeHE CIE{HO|AE AFE5to & k| £ 7718 T35t ol EE[70|M T2 EELY AME T2 MAE 7HASHE &= U&EL

ch.

T% 3501 MEE Z== T8 3701 EAIE WAEH U0 oM ZL=olA & ele +~ &L

oiEFZ|F oM I =

Chg 2= ALz QETOIA 7[5 € +=Hste fIxIE Eoi ELICH. Eo| &= ME CHE Tt E BF/ELICH 12C
AU TEE e e bndge i2c.c & bridge_i2c.hol| Z &t /o] (I?I\II/=I\L|L_'|' CAN =4l W MEE 2|8t &
bridge_can.c & bridge_can.hoil Z & £|0{ U&LICH FIFO 2 49| X &= user_define.holl H2|x|o] Q& LICH.

AERtE THUHE g+ E & BElE = &Lt & 501 12C &0t 228 F2 AHEXHE bridge_i2c.c &
bridge_i2c.n& o &f5to &+ E S EE £ JU&LICH

FH 7|7] 7|2 242 MSPMO SDK 2! DriverLib EME & X5HMI2.
Z22 BT LAY

LS B Ay LIS
12C $= 4l readl2CRxMsg_controller() |&2l0|E20] ¢17| 23 T&(12C nbAE{ B 3HE) bridge_i2c.c
getl2CRxMsg_controller() | =418t 12C HIA|X| & 7](12C OFAE{TH ST bridge_i2c.h
getl2CRxMsg_target() =418 12C HIAIX] #7|(12C £2l0/=8F #E)
processl2cRxMsg() =413 12C HIAIX| 2B B42t5t04 gl2C_RX_Elementol| &
2C & process|2cTxMsg() I2CE Sall & & gl2C_TX_Element B4 H4Et
sendl2CTxMsg_controller() [12CE &35 HIAIX| & (12C OtAE BF 51T
sendl2CTxMsg_target() I2CE Sall HIAIX| T&(12C £8i0/=2 8t SHE)
CAN =4 getCANRxMsg() = 4I8t CAN HIAIX| 7tx42 7] bridge_can.c
processCANRxMsg() =418 CAN HIAIX| 23S #4510 HIAIX|E gCAN_RX_Elementofl X% bridge_can.h
CAN ™& processCANTxMsg() CANZ2 &35l & & gCAN_TX_Element Z 31 43t
sendCANTxMsg() CANE S3ll HAIX| &
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Custom_Element= user_define.holl 2 2|El 2 X |L|C}. Custom_Element= FIFO 42| 7L X I2C/CAN M&o| £34 2
4 2 I12C/CAN =41o] 2134 @ A2 AASELICH AF8XtE 2ol et 72 E =™-E = JU&Lich

typedef struct {
/*! Identifier */
uint32_t id;
/*! Data Length Code*/
uint32_t dlc;
/*! Data bytes*/
uintl6_t data[64];

} Custom_Element;

FIFOS| B2 FIFOZ AF2E|= S22 - B4 27071 U&LICH 6712 22YH B4=7} FIFOE FXM5t= o AF2ElLICH

Ccustom_Element ItoC_FIFO[ItoC_FIFO_SIZE];
Custom_Element C2I_FIFO[C2I_FIFO_SIZE];
uintl6é_t ItoC_in = 0;

uintl6_t ItoC_out = O;

uintl6é_t ItoC_count = 0;

uintlé_t C2I_in = 0;
uintl6_t C2I_out = 0;
uintl6é_t C2I_count =

0;

a3
CAN EM7|& A&3tH CAN HolM HIAIX|E MEstD =418 = QIGLICH CIZ2M o & &M F 7o HX|HEE F
742 CAN-I12C E2|X|(17§2] 12C OtAE] ’ 1719 12C £B0|2)2 AF85to RZE HHEY + AU&LIT b ot

LB HR|HEE Sall CAN HAIX|E ©M&stH E47|7F 2802 HX|HWEZFE CAN HAIXIE +4E £+ &LTH

CAN Analyzer
CAN CAN
transceiver transceiver
A N
h 4 A 4
CAN CAN
Buffer Buffer
12C 12C
controller S target

Z2/38. G2
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Time Device  Channel Frame ID Type CANType RT Len Data

Indlex ALL ALL ALL
0 0.000000 Device0 0 0x1 StandardFrame  CANFD Accelerate  Tx 16 001122334453 66 77 88 99 AA BB CC DD EE FF
1 0.000900 Device0 1 0x1 StandardFrame  CANFD Accelerate Rx 16 00 11 22 3344 53 66 77 88 99 AA BB CC DD EE FF
2 75.392500 Device0 1 0x2 StandardFrame  CANFD Accelerate  Tx 16 00 11 22 33 44 53 66 77 88 99 AA BB CC DD EE FF
3 75.393400 DeviceO 0 0x2 StandardFrame  CANFD Accelerate Rx 16 00 11 22 33 44 53 66 77 88 99 AA BB CC DD EE FF
4 96.807600 Device0 1 0x3 StandardFrame  CANFD Accelerate  Tx 12 00 11 22 33 44 53 66 77 88 99 AA BB
5 96.808400 Device0 0 0x3 StandardFrame  CANFD Accelerate Rx 12 00 11 22 33 44 53 66 77 88 99 AA BB
6 111.433500 Device0 0 0x4 StandardFrame  CANFD Accelerate  Tx 8 0011 223344536677
7 111.434100 Device0 1 0x4 StandardFrame  CANFD Accelerate Rx 8 00 112233445366 77
8 127.068700 Device0 1 0x5 StandardFrame  CANFD Accelerate  Tx 4 00112233
9 127.069200 Device0 0 0x5 StandardFrame  CANFD Accelerate Rx 4 00112233
10 137.580700 Device0 0 0x6 StandardFrame  CANFD Accelerate  Tx 4 00112233
11 137.581200 Device0 1 0x6 StandardFrame  CANFD Accelerate  Rx 4 00112233
12 160.259200 Device0 0 0x7 StandardFrame  CANFD Accelerate  Tx 1 00
13 160.259700 Device0 1 0x7 StandardFrame  CANFD Accelerate  Rx 1 00

Z8/39. CIZ& CAN £417/0jA] &7 4/5t = HIAIX]

ZE/40. 2 X E4A{7[o/ pC ElO/Y Z= 72

FI7t 2lhA

o EHIAA QAEZME MSPMOSDKLCI2ZL

o EAA QIAERME SysConfigtll CHEH XHAlIS| 2ot 7|

o EHIAMAQIAEZME MSPMO G Al2|Z= 80MHz OIO|Z2ZHEED, 71£ SlHHA OiFY
o EAA QIAERME MSPMOG LaunchPad 71 7|E

o EIALA QIAEZMHE MSPMO CAN o}z O]

o EIALA QIAEZMHE MSPMO I2C o}z O]
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12C-UART MHEA|AHE MHA|

ER RS

0l MEIAIABIS 12C-UART 22|X| #& 2 BLICh 0] AE AlAR0|A MSPMO & I 12C
7h12C CHA O 2 MS E|H ST CHANS 4418 B E ClO|EIS S RFLICH CHat o] x| ALE
OIEIH O|A S AFR 5104 LIOIEISE MAFLICH 12C HEER{7H HalXlolM 94718 AL 5
8t Obx|2t HHO|E BHLICH 12C ZHE 2217} 2H10|EE 242 B HE(X|= UART & =|of

= 2
= o =
KoM MEE 22 2F ZEE MSELICH
S

CHe ERILICH 12C HEEE
£ A XlstH alig EHMg UART
HE|X|= UART Z X0l M =4l
M #=&IEF ObX[9f HHO|EQF HE|

MSPMO< 12C SCL 2! SDA EIRIS 2 12C ZAEE 40l A2 E/LICH. MSPMO2 UART TX 2 RX 2212 A& 304 UART & x|

o= AZE LT

12C Controller MSPMO >< UART Device

12C UART
ZE N AAEH 25 EF Cfojo{2E
LestFH 7|7
MNEE|= FH 7|7] 3
12C TS 0| A 12C_INSTEtD 85
\ UART \ =0 A UART_INSTZtD 88 \

28 7ls ¥Rl
ZIQEr = 7|7|0] 27 Atgto] et o] AlE Z& 7Hs Exlof EAIE A x| ZEHELICEH SHE EVM2 T2 EELQ] X
ol AF2E £+ U&Lich

S8 7ts &R EVM

MSPMOLXxxxx LP-MSPMOL1306

MSPMOGxxxx LP-MSPMO0G3507 \
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M7 BHA

1.

SysConfigOilA{ 12C 2E2 A ELICt.
&4, TXFIFO 2IL{ZE, RX FIFO 2H
SysConfigdll A UART 2 & S

S M
=2 =2 =
F, ZoH 2F, WEE 2F, S 2F U RX AlZF ZHE g dstE LT

MA 1 AL E

1.
2.

OHZ2[AH 0| Z=E0|M 12C_MAX_PACKET_SIZE7} M& & mfZle
AL B2l 12C R MEE 2 ME atS MEsHor & LIcH e
Tt =SS H I2 4o 29 MEO| HRFLICH 400kHz S 412
UART £ BI0|EE E0|2{H /4 £ 7o/=et 1 E AlIEl SysConfig UART .E=.01IH s x Ct. oraﬂoﬂH CHa
H Bo|EE grFst7| flal HlLtE 2 B0|E B35 E BHEELICH Ol A8 758 258 L 28 7IE ArE5to{ Hl4HE

L|ct.

o 308 Holshm st H MZLICH UART 2 12 T 7|7l 25 Dol £20| Bl 9F OEHES @
MAIZ 4 UBLICH £412 CIHTS 91 0l MEAAHS QY U Y HAE A3l OF Aoyt Wz 1 @
§ IS E MEELICH AR fESIFHOIMOIME 2R 2 oI Z2MET} STEX| TS 220 9FE MBI
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AZER{EEL
32| 420 = o] od|Mloi| CHEH ZE 5 & Cto|o{aBE EoiF 1, Hx|7F £=4I1F 12C CI|O|E{2 CI|0|E HIHE M2 &
UARTE S35l IO|EE M& st =

12C IRQ Handler

Initialize Device

> Target Start ¢ Pending Target Stop Other Interrupt

Interrupt

Initialize variables
for received data
count and max
packet length

RX FIFO
Trigger

Set RX Data Count
variable to 0, data
received flag to
false, flush TX FIFO

Data received
flag true?

Data received flag
set to true

Is there space left in < ~ y -
i the buffer? . et no data
Enable interrupts, Transfer rec.e|ved received error Set error flag
events data packet into TX flag

Data buffer, set TX
ready flag to true

Ignore data
Set buffer overflow
error

Save data to RX
Buffer

No
Is UartTxReady flag .
set? Exit ISR ¢
UART IRQ Handler
Yes

h 4

Collect error data

Send gTxPacket out
via UART

and assign to
gErrorStatus

2842 ofEC/F 0/ L EEFo] s EE

gxl 74
Ol o Z2|AHI0|M2 TI A|IAR] 74 E(SysConfig) 12HZ! QIE{H|O|AE AL35t0o & x| FH 7|7|9] M A= E MAIEL
Ct. JeHZ QUIE{HO|AE AF83Stod & x| i 77| 75T OHECIF0IM ZEEEIY ME Z2MAE THASE &= A
&Lct.
O & 420 ©MHE I EE 2c to_uvart bridge.c T 2| main() AlEF 2 E20IM =QIE &= Ul&Lct.
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o
RTE Sol T&e -’.E-Hlﬂ A=K 01—ra g elst7| flst
|-

o
Zof M83tE EHE L UELICH HIH, 7H2H, B

#include "ti_msp_dl_config.h"

/* Maximum size of TX packet */
#define I2C_TX_MAX_PACKET_SIZE (1)
/* Maximum size of RX packet *
#define I2C_RX_MAX_PACKET_SIZE (16)

/* Data sent to Controller in response to Read transfer */
uint8_t gTXPaCket[IZC_TX_MAX_PACKET_SIZE] = {0x00};

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

/* Data received from Controller during a write transfer */
uint8_t gRxPacket[I2C_RX_MAX_PACKET_SIZE];

/* Counters for TX length and bytes sent */

uint32_t gRxLen, gRxCount;

enum error_codes{
NO_ERROR,
DATA_BUFFER_OVERFLOW,
RX_FIFO_FULL,
NO_DATA_RECEIVED,
I2C_TARGET_TXFIFO_UNDERFLOW,
I2C_TARGET_RXFIFO_OVERFLOW,
I2C_TARGET_ARBITRATION_LOST,
I2C_INTERRUPT_OVERFLOW,
UART_OVERRUN_ERROR,
UART_BREAK_ERROR,
UART_PARITY_ERROR,
UART_FRAMING_ERROR,
UART_RX_TIMEOUT_ERROR

1

uint8_t gErrorStatus = NO_ERROR;

/* Buffer to hold data received from UART device */

uint8_t gUARTRxData = 0;

/* Flags */

bool guartTxReady = false; /* Flag to start UART transfer */

bool guartRxDone = false; /* Flag to indicate UART data has been received */

OfZ270|M ZES| EE2 dTiMez B&LIcH HX et FH 7(7|7F Z7|SHELICH O2{H QIE{EHES O[HETL
gdstEUrnh 7268 T Z7IstELICH X2 ez MQl Rzof =& otH +~4IE O|0|E{7F UARTE Sofl CHA| & e
EH|7t EIRAEX o{F E HXISt7| fls Eei27t EZELICH

int main(void)

{
SYSCFG_DL_init(Q);
gTxCount = 0;
gTxLen = TI2C_TX_MAX_PACKET_SIZE;

DL_I2C_enableInterrupt(I2C_INST, DL_I2C_INTERRUPT_TARGET_TXFIFO_TRIGGER);

/* Initialize variables to receive data inside RX ISR */
gRxCount = 0;
gRXxLen = IZC_RX_MAX_PACKET_SIZE;

NVIC_Enab1eIRQ(I2C_INST_INT_IRQN);
NVIC_Enab1eIRQ(UART_INST_INT_IRQN);

while (1) {
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if(guartTxReady) {
guartTxReady = false;
for(int i = 0; i < gRxCount; i++){
/* Transmit data out via UART and wait until transfer is complete */
DL_UART_Main_transmitDataBlocking(UART_INST, gTxPacket[i]);
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void I2C_INST_IRQHandler(void)
{

static bool dataRx = false;

switch (DL_I2C_getPendingInterrupt(I2C_INST)) {
case DL_I2C_IIDX_TARGET_START:
/* Initialize RX or TX after Start condition 1is received */
gTxCount = 0;
gRxCount ;
dataRx = false;
/* Flush TX FIFO to refill it */
DL_I2C_flushTargetTXFIFO(I2C_INST);
break;
case DL_I2C_IIDX_TARGET_RXFIFO_TRIGGER:
/* Store received data in buffer */
dataRx = true;
while (DL_I2C_isTargetRXFIFOEmpty(I2C_INST) != true) {
if (gRxCount < gRxLen) {
gRxPacket[gRxCount++] = DL_I2C_receiveTargetData(I2C_INST);
} else {
/* Prevent overflow and just ignore data */
DL_I2C_receiveTargetbData(I2C_INST);

}

break;
case DL_I2C_IIDX_TARGET_TXFIFO_TRIGGER:
/* Fill TX FIFO if there are more bytes to send */
if (gTxCount < gTxLen) {
gTxCount += DL_I2C_fillTargetTXFIFO(
I2C_INST, &gUARTRxData, (gTxLen - gTxCount));
} else {

* Fill FIFO with error status after sending Tatest received
* byte

while (DL_I2C_transmitTargetDataCheck(I2C_INST, gErrorStatus) != false)

break;
case DL_I2C_IIDX_TARGET_STOP:
/* If data was received, echo to TX buffer */
if (dataRx == true) {
for (uintl6_t i = 0;
(i < gRxCount) && (i < I2C_TX_MAX_PACKET_SIZE); 1i++) {
gTxPacket[i] = gRxPacket[i];
DL_I2C_flushTargetTXFIFO(I2C_INST);

dataRx = false;
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}
/* Set flag to indicate data ready for UART TX */
guartTxReady = true;
break;

case DL_I2C_IIDX_TARGET_RX_DONE:
/* Not used for this example */

case DL_I2C_IIDX_TARGET_RXFIFO_FULL:
/* Not used for this example */

case DL_I2C_IIDX_TARGET_GENERAL_CALL:
/* Not used for this example */

case DL_I2C_IIDX_TARGET_EVENT1_DMA_DONE:
/* Not used for this example */

case DL_I2C_IIDX_TARGET_EVENT2_DMA_DONE:
/* Not used for this example */

case DL_I2C_IIDX_TARGET_TXFIFO_UNDERFLOW:
gErrorstatus = I2C_TARGET_TXFIFO_UNDERFLOW;
break;

case DL_I2C_IIDX_TARGET_RXFIFO_OVERFLOW:
gErrorStatus = I2C_TARGET_RXFIFO_OVERFLOW;
break;

case DL_I2C_IIDX_TARGET_ARBITRATION_LOST:
gErrorstatus = I2C_TARGET_ARBITRATION_LOST;
break;

case DL_I2C_IIDX_INTERRUPT_OVERFLOW:
gErrorstatus = I2C_INTERRUPT_OVERFLOW;
break;

default:
break;

ol oMol M OFX |2 ZE X ZF2 UART IRQ A 2I7|ILICE UART IRQ AM2l7|& =4 HI0IEHE ME ST
Cllg AFS ElLICH UART RX QIEHEHEV ER 50| & x| £41E O0|EHE H I, gUARTRxDataoi| H

= E
E M RX CIO|E{7} {5 & UEIHLHE Eei2 8 dHEELICH UART 277 &8t o] ISRO| Al =|oq gErrorStatusoﬂ =1

E R I=E EEELLCL

o

void UART_INST_IRQHandTler(void)

switch (DL_UART_Main_getPendingInterrupt(UART_INST)) {
case DL_UART_MAIN_IIDX_RX:
DL_UART_Main_receiveDataCheck (UART_INST, &gUARTRxData);
guartRxDone = true;
break;
case DL_UART_INTERRUPT_OVERRUN_ERROR:
gErrorStatus = UART_OVERRUN_ERROR;
break;
case DL_UART_INTERRUPT_BREAK_ERROR:
gErrorStatus = UART_BREAK_ERROR;
break;
case DL_UART_INTERRUPT_PARITY_ERROR:
gErrorStatus = UART_PARITY_ERROR;
break;
case DL_UART_INTERRUPT_FRAMING_ERROR:
gErrorStatus = UART_FRAMING_ERROR;
break;
case DL_UART_INTERRUPT_RX_TIMEOUT_ERROR:
gErrorStatus = UART_RX_TIMEOUT_ERROR;

break;
default:
break;
}
}
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* @brief Structure for MCAN Rx Buffer element.

typedef struct {
/*! Identifier */
uint32_t id;
/ I Remote Transm1ss1on Request
0 Received frame is a data frame
1 Received frame is a remote frame

7':/

uint32_t rtr;

/*! Extended Identifier
* 0 = 11-bit standard identifier
* 1 = 29-bit extended identifier

A
uint32_t xtd;

/ ! Error State Indicator

Transmitting node is error active
Transmitting node is error passive

1
uint32_t esi;
/*! RXx Timestamp */
uint32_t rxts;
/*! Data Length Code

0-8 = CAN + CAN FD: received frame has 0-8 data bytes
* 9-15 = CAN: received frame has 8 data bytes
g 9-15 = CAN FD: received frame has 12/16/20/24/32/48/64 data bytes

7':/
uint32_t dlc;
/*! Bit Rat Sw1tch1ng

* 0 = Frame received without bit rate switching
* 1 = Frame received with bit rate switching

A
uint32_t brs;
/*! FD Format
* 0 = standard frame format
1 = CAN FD frame format (new DLC-coding and CRC)
:':/
uint32_t fdf;
/*! Filter Index */
uint32_t fidx;
/ I Accepted Non- matching Frame
0 = Received frame matching filter index FIDX
* 1 = Received frame did not match any Rx filter element

/
uint32_t anmf;
/*! Data bytes.
only first dlc number of bytes are valid.

uintl6_t data[DL_MCAN_MAX_PAYLOAD_BYTES];
} DL_MCAN_RxBufElement;
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typedef struct {
/*! Identifier */
uint32_t id;

/*! Data Length Code*/
uint32_t dlc;

/*! Data bytes*/
uintl6_t data[64];

} Custom_Element;
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Receive message from SPI

getSpiRxMsg

A4

Overload control

A4

processSpiRxMsg

sendSpiTxMsg

-

Transit message to CAN

processCANTxMsg

U

sendCANTxMsg

Receive message from CAN

getCANRxMsg

A4

Overload control

A4

processCANRxMsg
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x|l 74
O| ofZ2|7H0| M2 TI A|AER] 74 E(SysConfig) 22 E! CIE{HO|AE AL&3t0{ CAN 2! SPIQ| 714 I EE gLt
JeHE CIE{HO|AE AFE5to & k| £ 7718 T35t ol EE[70|M T2 EELY AME T2 MAE 7HASHE &= U&EL

ch.

M8&XH= SysConfigtl M SPIE ZHEER =& FH 77|12 78 £+ Q&Lch.
T2 450] MEE Z=E= T8 460 EAIE WXH Tl x| I =0 M =elg = QlgLch

Z8/46. 12 =

OHE2|FHolM Z

Chg 2= ALZ0ME QET oA 7IsS ol gt+= ME CHE MUZ EFELICH SPI
al

+Yste /AXIE 2o ELICL E
bridge_spi.holl Z&E[0] &LICt CAN =4 L &2 28t g+

A 2 HMEE 8 & ++= bridge_spi.c

bridge_can.c & bridge_can.hoi| Z & £[0{ /& LICt FIFO 49| 7= = user_define.holl HO|x|o Q& LICtH
ANEXE IUHE &8 2 BElE = JU&LICh ol & S0{ SPI &Pt LR Ft A2 A8Xb= bridge_spi.c &
bridge_spi.h& 0f|2f5tod g +8& S EE &= U&LIc

Z=8 7|7 7|2 242 MSPMO SDK 2! DriverLib 2ME X sHAM2.

# 26 B+ 24T

&g & =] gL

SPI =2l getSpiRxMsg() =418t SPIHIAIR] 7k 27| bridge_spi.c
processSpiRxMsg() =418t SPI HIA|X| ZBHES #4EH5104 gSPI_RX_Elementofl X% bridge_spi.h

SPI M& processSpiTxMsg() SPIE S5 & & gSPI_TX_Element ZH g8t
sendSpiTxMsg() SPIE S5 HIAIXR| H&

CAN =4l getCANRxMsg() = 4£18t CAN HIAIR| 7t 27| bridge_can.c
processCANRxMsg() 2 A5t CAN MIAIR| ZOHE B48+510 HIA|X|E gCAN_RX_Elementol| X% bridge_can.h

CAN & processCANTxMsg() CANZ S3ll & gCAN_TX_Element Z3H B4t -
sendCANTxMsg() CANE Sall HAIX| &
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Custom_Element= user_define.holl 2 2|El 2 X |L|C}. Custom_Element= FIFO 42| 7L X, SPI/CAN &0l £34 @
4 2 SPI/CAN =210] 124 @ A2 AMSEILICH AF8K = Eo el +2E =-HE £ JU&Lch

typedef struct {
/*! Identifier */
uint32_t 1id;
/*! Data Length Code*/
uint32_t dic;
/*! Data bytes*/
uintl6_t data[64];

} Custom_ETlement;

FIFOQ| Z2 FIFOR AI2E|= Z 2 4 o771 Ql&LICH 6702 22 Bd27} FIFOE Z=A5t= o AF2 =L}

Ccustom_Element S2C_FIFO[S2C_FIFO_SIZE];
Custom_Element C2S_FIFO[C2S_FIFO_SIZE];
uintlé_t s2C_in = 0;

uintlé_t s2C_out = O;

uintl6é_t S2C_count = 0;

uintlé_t C€2s_in = 0;
uintl6_t C2S_out =
uintl6_t C2S_count

N o-

0;

Zn
CAN EAM7[& AL88tH CAN H0llM HIAIX|E H&stD 4 = JELICL OZEM & EH F 7o HXIMEE F

7H2| CAN-SPI E2|X|(17H2] SPI ZAEE2] & 17H2| SPI 8 7|7|)2 AL&3loi FZE EHE & U&LICH. CAN 2497(|7¢
HEEP HX|MEE &3l CAN HIAIX|IE MESHH FH 7|7 HX|MEZFE CAN HIAIXIE F=AIFLICH
CAN Analyzer
CAN CAN
transceiver transceiver
A N
h 4 A 4
CAN CAN
Buffer Buffer
SPI < ~ SPI
controller peripheral
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Time
Index
0 0.000000
1 0.000300
2 18.323700
3 18.324100
4 33.411500
5 33.411900
6 50.216400
7 50.216900
8 67.378700
8 67.379400

10 344.182200

11 344.183400

Z2/48. GIIZE CAN 247/0fi] &

Z8/49. 2 X HA{7[o/ pC ElO/Y =78

ESy| I PARS

o EIMAQIAER
o EIANAOQOIAER
o EIAIAOQIAER
o EINMAQIAER
o EIAIAQIAEE
o EIAIAQIAEER
QIX[L|o{E

Device Channel Frame ID Type CANType RT Len
ALL ALL ALl
DeviceO 0 0x1 StandardFrame CANFD Accelerate Tx 1
Device0 1 0x1 StandardFrame CANFD Accelerate Rx 1
DeviceO 0 0x2 StandardFrame CANFD Accelerate Tx 2
Device0 1 0x2 StandardFrame CANFD Accelerate Rx 2
DeviceO 0 0x3 StandardFrame CANFD Accelerate Tx 4
DeviceO0 1 0x3 StandardFrame  CANFD Accelerate  Rx 4
DeviceO 0 0x4 StandardFrame  CANFD Accelerate  Tx 8
DeviceO 1 0x4 StandardFrame CANFD Accelerate Rx 8
DeviceO 0 0x5 StandardFrame CANFD Accelerate  Tx 12
DeviceO 1 0x5 StandardFrame CANFD Accelerate Rx 12
DeviceO 0 0x6 StandardFrame CANFD Accelerate  Tx 32
DeviceO 1 0x6 StandardFrame CANFD Accelerate Rx 32
/et E HAIX]

™E, MSPMO SDK L/ 2 2=

HE, SysConfigo] CHH XFAS] 2ot 2=/

HE, MSPMO G A/2/ZX 80MHz 0fO/[Z E7IEEX, 7| BllTH

HE, MSPMOG LaunchPad 7§ /£

TE, MSPMO CAN ofzto0/

HE, MSPMO SPI of7}4 0/
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Data

00

00

00 11

00 11

00112233

00112233

0011223344556677
0011223344556677

00 11 22 33 44 55 66 77 88 99 AA BB

00 11 22 33 44 55 66 77 88 99 AA BB

00 11 22 33 44 55 66 77 88 99 AA BB CC DD EE FF...

00 11 22 33 44 55 66 77 88 99 AA BB CC DD EE FF...
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* @brief sStructure for MCAN Rx Buffer element.
typedef struct {
/*! Identifier */
uint32_t 1id;
/*! Remote Transmission Request
* 0 = Received frame is a data frame
*/ 1 = Received frame is a remote frame
uint32_t rtr;
/ I Extended Identifier
0 = 11-bit standard identifier
1 29-bit extended identifier

*

uint32_t xtd;
/*! Error state Indicator
* 0 = Transmitting node is error active
1 = Transmitting node is error passive

uint32_t esi;
/*! Rx Timestamp */
uint32_t rxts;
/*! Data Length Code
® CAN + CAN FD: received frame has 0-8 data bytes
CAN: received frame has 8 data bytes
CAN FD: received frame has 12/16/20/24/32/48/64 data bytes

9—15
* 9-15

“/
uint32_t dic;
/*! Bit Rat Switching

* 0 = Frame received without bit rate switching
1 = Frame received with bit rate switching
uint32_t brs;
/*! FD Format

* 0 = standard frame format

1 = CAN FD frame format (new DLC-coding and CRC)

7':/
uint32_t fdf;
/*! Filter Index */
uint32_t fidx;
/ I Accepted Non-matching Frame
0 = Received frame matching filter index FIDX
1 = Received frame did not match any Rx filter element
uint32_t anmf;
/*! Data bytes.
* only first dlc number of bytes are valid.

,r/
uintl6_t data[DL_MCAN_MAX_PAYLOAD_BYTES];
} DL_MCAN_RxBufElement;
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typedef struct {
/*! Identifier */
uint32_t id;

/%1 Data Length Code*/
uint32_t dlc;
/%1 Data bytes*/
uintl6_t data[64];
} Custom_Element;
U2C_out
1

n
| u2c_in++ U2C_outt+ |
Receive |U2C_count++ U2C_count | Transmit
message message to
from UART CAN
|

U2C_count =2
P— | C2u_in++ C2U_outw+ | [
esso | C2U_count++ C2U_count— | meccage to
from CAN :> UART
|
| -— |~ |
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Receive message from UART

getUartRxMsg

7

Overload control

7

processUartRxMsg

Receive message from CAN

getCANRxMsg

7

Overload control

7

processCANRxMsg

UART TX Interrupt

sendUartTxMsg
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x| 7o
O| oHZEZ|ZH|0| M2 TI A|IAE! 714 E(SysConfig) 2= QIE{H O|AE AFE 3104 CAN & UARTS| #+M I =EE M ggFLct.
T2 QIEHO|AE ArE35t0d BR| FH 7|7|E T Y5t o EC|F0IE Z2EE ME Z2MAS ZhASE + el
Ct.
O 520 dHE == T8 530 EAIE JAXEH TS| ofx| I =0i|A =elg = &Lt
Z8/53. o1 =
oiEFZAH oM 2=
CtE 2 E ALZME QIEHO|A 7|58 £=HstE /IX|E 204 ELICH Eo| gf+&= ME CHE T2 EFELCH
UART =21 8l M& 2 QI8 8H4 & bridge_uart.c 2! bridge_uart.holl Z & E[o{ Q&LICEH CAN Al 2 HMEE2 QI8 gt E
bridge_can.c & bridge_can.hoil Z & £|0{ U&LICH FIFO 2 49| X &= user_define.holl H2|x|o] Q& LICH.
MEXE TUHE F+E &7 B2lg = JU&LICH 6§ S04 UART &0t E 8 A2 A8 XK= bridge_uart.c &
bridge_uart.h& 0f2fsto &+ & S &£ &= U&LICH
= 717] 7|12 742 MSPMO SDK 2! DriverLib EAE EZ=5HAMIL.
Z 30 B+ 2 HF
& = o IS
UART =4I getUartRxMsg() 418 UART HIAIX] 7tr4 27| bridge_uart.c
processUartRxMsg() = A8 UART HIAIR| 2B g #4EH5to HIAIX|E brid th
gUART_RX_Elementol| X{& riage_uart.
UART ™% processUartTxMsg() UARTE S35l & & gUART_TX_Element Z 34 43t
sendUartTxMsg() UARTE Sl HIAIX| ©&
CAN =4l getCANRxMsg() =418 CAN HIAIX| 7HR427 | bridge_can.c
processCANRxMsg() =418t CAN HIAIR| ZBHE B4EH6t0d HA|X|E gCAN_RX_Element i
of A& bridge_can.h
CAN T™& processCANTxMsg() CANZ S35l M& & gCAN_TX_Element Z o 4
sendCANTxMsg() CANE &3l HIAIX| ®&
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Custom_Element= user_define.holl 2 2|El 2 X |L|C}. Custom_Element= FIFO 2 42| L&, UART/CAN & 0| &89
24 I UART/CAN £=2410]| @124 @ AZ AFSEILICH AASKE Eeo et X8 £-8E + U&Lch

typedef struct {
/*! Identifier */
uint32_t 1id;
/*! Data Length Code*/
uint32_t dic;
/*! Data bytes*/
uintl6_t data[64];

} Custom_ETlement;

FIFOS| B2 FIFOZ AIEE|E B = 2747} USLICH 6702 22Y HaTL FIFOE £X6Hs o AFS ElLCH

Custom_Element U2C_FIFO[U2C_FIFO_SIZE];
Custom_Element C2U_FIFO[C2U_FIFO_SIZE];
uintl6é_t u2C_in = 0;

uintl6é_t u2C_out = O;
uintl6é_t U2C_count = 0;
uintlé_t C2u_in = 0;
uintl6é_t C2U_out = 0
uintl6é_t C2U_count = 0;

Zat
HRK|IHE 0| A XDS1102 AL235l04 PCE E8l UART S0 HIAIXR|E A& 2 £AE £ Ql&LICH OIZE2M o E %D_
7ol HX|IMEE = 7H2| CAN-UART HEIX|Z AI250d R ZE AT 2 Q& LICH PC7F HR|IE & 5FLIE £31 UA
HAIX[E E35HH XDS1102 CHE HR|IHEZFEE| UART HA|R|E =418 &= U&LICH.
CAN CAN
transceiver transceiver
N N
\ 4 A 4
CAN CAN
Buffer Buffer
UART UART
N N
A 4
Terminal
Z2/54, o2
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MA e ALE
O| 342 9712 GPIO El(PA10~PA18)2 AF&35104 & 3301 EAIE SHE Z U2 LIEIHLI= A R[C| HEHE R ELICE
Z 33. ZIf B2 Afo/of EA/

GPIO £l s
PA10 GPIO_Signal_10
PA11 GPIO_Signal_11
PA12 GPIO_Signal_12
PA13 GPIO_Signal_13
PA14 GPIO_Signal_14
PA15 GPIO_Signal_15
PA16 GPIO_Signal_16
PA17 GPIO_Signal_17
PA18 GPIO_Signal_18

A7) EloM PA14E HX|THEO|M S20i| THEMO 2 Q4Z2L| 1 S28 F2M™ PA147F HX|Z ECI2ELICH CHE Elo| &
ZtEIS J11E S5l S10f| ¢34 E £+ U2 S12 F2H EI0| VAR EUE £+ U&LICH o€ £04, S10| PA180] A4
T F SWE SAlol 2™ F 340] EAIE ZA&xH Ol0|E{7} AO|o|EEILICE.

Z 34, 97 Elo] L/0/Ef &4
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

GPIO & PA18 | PA17 | PA16 | PA15 |PA14 |PA13  |PA12  |PA11  |PA10
7l=gt 0 0 0 0 0 0 0 0 0 0 o |1 0 0 0 0
PA18 & 0 0 0 1 0 0 o o 0 0 0 0

14

SWE 2 MCUE Hl0|E| MIHE@RHI0IE)E AEI0|E 6T FA| MAMS 2013 $ UARTE S otg Biloz 7

HE M dlol 15 PCZ ™M&E & U&LICH

40msOtCH SWE F2X| 2™ MCUE X 4EHE PCE HEE = JU&LICH PCE & E I7|X|o] FAI2 & 3501 &

AlE Aot Z&Lo

Z 35. UARTOIA &S5t I7/x] &4)
&l|C{(2HI O] E) Clolg| Zlo] A4 ID@HF CHA ID(HIO| ZH24(1HIOIE) oo|E A9l o|o|E|(N b} A3 M(@2Hto|E)

(16}O|E) o|E) (1H}O|E) 0|E)
zk 0X5A O0XA5 N 0-63 0-~63 0~255 0~255 GllolE csSumL | CSumH

QUX|L|01E QI8 2|2 SHLHM: MSPMO AMEAIAEY 99 April 2025


https://www.ti.com/

https://www.ti.com/

AZEQo{EEL
a2 570 e HIQl g4l MRl =2 GROUP1_IRQHandler
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TIMGO 2/E{HE ME|= Eto|H AEHHE = Mt E|0{ 40msOtCh HF CIO[EE T&sts e ZHEFEH AL

Start

Initialize CLK GPIO TIMER UART

enable GPIO interrupt

enable Timer AOQ interrupt

start Timer AO count

While (1)

2E/57, O/E2/7)0/4 £ EZERJo{ EEL

OfZ2[FH oM 2=

Hel £

Anyone of 9
GPIOs ISR

Update SWs status

Fill these 9 bits in right position of data
segment and fill 2 Bytes in txPacket

Check sum and fill 2 Bytes in txPacket

Reset Timer counter to load value

Transmit the txPacket through UART

Break and Return

SYSCFG_DL_init(Q);
NVIC_Enab1eIRQ(GPIO_MULTIPLE_GPIOA_INT_IRQN);
NVIC_EnableIRQ(TIMER_O_INST_INT_IRQN);
DL_TimerG_startCounter (TIMER_O_INST);
while (1) {

_WFIQ;

TIMGO_IRQHandler

case DL_TIMER_IIDX_ZERO:

break;

switch (DL_TimerG_getPendingInterrupt(TIMER_O_INST)) {

transmitPacketBlocking(gTxPacket,UART_PACKET_SIZE);

GPIO GROUP1_IRQHandler

dataStatus = (GPIOA->DIN31_0);
dataTemp = (datastatus >> 10);

AXILI0IE I8t 3|2 OFLHA: MSPMO AME A|AE]

if (DL_Interrupt_getPendingGroup(DL_INTERRUPT_GROUP_1)) {
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gTxPacket[7]
gTxPacket[8]

dataTemp >> 8;
dataTemp & OXFF;

siganlchecksum = checksumlByteIn2Byteout((gTxPacket+2),7);

gTxPacket[10] = siganliChecksum >> 8;
gTxPacket[9] = siganiChecksum & OxFF;

DL_TimerG_stopCounter (TIMER_O_INST);
DL_TimerG_setTimerCount (TIMER_O_INST,TIMER_O_INST_LOAD_VALUE);
DL_TimerG_startCounter (TIMER_O_INST);

transmitPacketBlocking(gTxPacket,UART_PACKET_SIZE);

23

EX BEME ME50{ CIOIE &S ZX{stD O AtAIEH HEE EAIELICH
A= 0 ----> UART Tx

Al 1 ----> PA18

otz o|O|x|= Chg A& S EoiELct.

SWE F2Xx| gtom MCUE 7|2Z2 40msOtct & EhLICE

WW--WW :IID Timing Markers

oo Channel 0

—— mwmmmmJARMJMMW(_____________________________________ o » as016008 ms 2439 e

01 Channel 1

U 490 ms +30ms .
500145002 0111 0:01 01800100 01010103407} TR | o Markers

» ® PO > A40.16904 ms (24.89 Hz)

» ® P1 > A40.1726ms (24.89 Hz)

& o X|7H ¢S RIEH OFR|2 7| X7t 2t E|X| &f2 F? MCUE OFX[2f F&0| 2= E ¥ O|O|H YO|0|EE TSE
LICE.

+90ms.

[0:5210:2510:02 011 001 0160 0100 D110x10[0x3AIOKFE 0x5AIDxAS 0020611 01080 DT D01 D10 0134 O]

oo Channel0

® Asyne Serial

110246155 5
o1 Channel1

=
widttr': 906.239 mHz

F7l 2laa

e MSPMO SDK C} 22 =

e SysConfig 0l CH&H XtAE/ 2ot =7/

o MSPMOG TRM(Z|= S/ ZHZA O 7<)
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o MSPMOL TRM(Z|= BT EA Of 17 %)
* MSPMOG LaunchPad 7H2f 7|E

o MSPMOL LaunchPad 7§£f 7/|E

e MSPMO Efo/H of7foOf

o MSPMO UART o}zo0f
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UART E2|X|& S&t 12C & 7|
=t
112] 5801 M= MSPMOE 12C & 7|2 A&83t0{ UART(HE HIS | 2lAH-ERAD|E]) QIE{H 0[A 0 M of2] CHa! 12C 7
EEHE OIO|E E= HHEE TEste YHE EoiELIch =4l UART THZ!2 12C %tl E HESHH T = UATE E
Het Ao 2 FEELICEH 8 580ME QLRE S2E FXIE CHA| TEsts Yo CHHME ABELICH o] ofA|el =2
=& MSPMO SDKOI| M &Qlgh 4= Qg Lct.
VCC
12C Peripheral 1
MSPMO é
12C L .
Tt Dovice (Controller) 12C Peripheral 2
7 VCC
UART >< UART
12C < .
(Controller) 12C Peripheral 3
12C Peripheral 4
Z2/58. HEAIAE 7/ EF £f0/o] 28
Z2# 58 7|7
o| o Z2l7 o] Moll= UART 170 & 12C = 7|7|7t & ct
Z 36. ER3H F6 /7]
3 ES Jls MNEE|= FH 7|7] )
UART TX-RX QIE{H|O|A (1x) UART FE0|A UART_BRIDGE_INSTEIL &
12C ZHEED (2x) 12C FE0iAM 12C_BRIDGE_INST 2! 12C_BRIDGE2_INSTZt £&
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AZEGo{EFE
259, 22 60 2 22 610ME 22! 5801 CHEH HIQ! UART E2IX| 7|5, Main() 2! UART ISR, 12C ISRe| 2= 5 & C}

Z+ZF
4

Olo{a®E

=

HoiELIch

Uart_Bridge()

Switch:
UART Bridge Status

RX more bytes than

12C length or

Fill 1I2C TX FIFO

False

Check if filling FIFO

covers all data
to be written

UART Header? R/W Error?
False
True
Set Error flag.
U.B.Status =
Error
4
Set 12C Address, 12C
Controller, Length, R/W.
U.B.Status = START
Wait for full UART RX.

Transfer data to 12C buf.
U.B.Status = I2C Write

True

Break

U.B.Status =
12C Read

True

A 4

}

Reset UART controls.
Clear 12C R/W

12C Read

12C Status = RX Started

Error

TX 12C data received;
Reset 12C counts;
U.B.Status = Waiting

Disable TX FIFO
Interrupt

Enable TX FIFO
Interrupt

12C Write?

12C Status = Idle?

12C Read?

b

12C Status = TX Started

Error already TX?

Break
True

False

U.B.Status = Waiting;
Clear UART Start
Detect

v v

All 12C bytes sent and

All 12C Bytes Recieved?

Clear UART RX Data

Break

Reset 12C counts;
U.B.Status = Waiting

Z8/59. O} =0 CfEt L ZE

U.B.Status = TX UART

flo{ & & Cf0/o{2 2 UART Bridge()

AX|LI0IE I8t 3|2 OFLHA: MSPMO AME A|AE]
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MAIN()

UART ISR:
RX Interrupt

False UART Start byte
detected?

\ 4

Fill UART Receive buffer.
gUartStartDetected =true

Exit <

True

Error detected?

Uart_Bridge()

Send error over UART;
Reset error flag

True

UART Buffer overflow?

Set UART
overflow error
flag

Z2/60. M2 B 2/ UART ISR £ ZE Qo &F C}ojo{T2

AX|LI0IE I8t 3|2 OFLHA: MSPMO AME A|AE]
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12C ISR: | TXFIFO Trigger R 12C Status = - Fill FIFO to
Switch source " INT "] TX_IN_PROGRESS " gl2C_Length
N TX DONE N Disable TX_FIFO Interrupt; »
INT " 12C Status = TX_COMPLETE "
|, RX FIFO Trigger _ 12C Status = o| Filldatabufferto | _ Check for buffer Set 12C overrun _
INT "] RX_IN_PROGRESS ' gl2C_Length - overrun error flag -
| |  RXDONE > 12C Status = >
INT RX_COMPLETE
12C Status = ERROR; .
[, 12CNACK | Set12C NACK error > Break;
INT Exit
flag

Z£2/61. 12C ISRS/ £ ZEQJo{ 55 C}ojo{z=

E/+* UART Y%/

32 620 HE 12C QIE{HO|AE SHIZAH E2|&5e O 228 UART IZ!IE Eo{ELICH EAIE Zf2 22 58 LHo| A

OlEl 7|8 &l Ztuct.

o A/ HFO/E: EE|X|0|M A ERIEHMO| AZE|RZS S LIEILHZ| 50 AFE 5t ZEILICH EE[X|0lAM O] 22 &£21E
THRI UART &2 FAIELICH

o [2C F §¢57+ SAlsE 12C char o] AL

o [2C &)7] & 7| ZA/ZF CHA 12C & x[ofl CHEH e47LE A2 7| Q|8 EE2IX|E & S5He Z2E LIt

o [HA/X] 7/0//v M& El= Cllo|E{e] Zo|HFo|E)_ILICE o] Zk2 Mol 12C =|cH miZ! Zo|ECt 2 £ giaLIct

o HE/x] Mot SAET SAlEHE 12C HEE B YLICH

e DO, D7...., D HE|X| LHOIM M&E|= O|o|E{L|Ct.

12C Write Start B
yte 12C W Byte Length Byte
Packet (0XF8) Address Byte (OXFB) N 12C Controller DO D1.... DN
UART Header Data
12C Read Start B
yte 12C R Byte Length Byte
Packet (0xF8) Address Byte (OXFA) N 12C Controller

ZE/62. UART H2/x| iZ! &%
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x| 74
O| o ZZ|7|lo|M2 TI A|lAE| 74 E(SysConfig)2| 212i=! CIE{H0|AE AFE3lod H|m 7| & Elo|H 2E 272 724 =
E Mostich aei= QIE{Ho|AE AFE35tod B x| T 7|7|2 F46tH ol Z2|7 0| Z2ZEEIQ AME ZZMAE ZHA
gte 4= QaLch.

OHEE/F 0/ =
UART THZ! EE= %|CH 12C T2 3 7|0f AFE s Y g2 #HE

Eof M Ct2 #definesE £ grLCt.

L=

ol

t2d C

mlo

=

iz

2o MHEICHE T E o N2 AR E

/* Define UART Header and Start Byte*/
#define UART_HEADER_LENGTH 0x04
#define UART_START_BYTE OxF8

#define UART_READ_I2C_BYTE OxFA
#define UART_WRITE_I2C_BYTE OxFB
#define ADDRESS_INDEX  0x00

#define RW_INDEX 0x01

#define LENGTH_INDEX 0x02

#define BRIDGE_INDEX 0x03

/*Define max packet sizes*/
#define I2C_MAX_PACKET_SIZE 16
#define UART_MAX_PACKET_SIZE (I2C_MAX_PACKET_SIZE + UART_HEADER_LENGTH)

FI} BlLA

o EIMAQIAERME |2C &E 7| MEAAH 3

o EIMAQIAEZMHE MSPMOSDKLCIHREZE

o EIAMA QIAERME, SysConfigtll CHaH XHAlIS] 2ot 7|
o EIALA QIAERME MSPMOL LaunchPad™

o EIAA OIAERMHE MSPMOG LaunchPad™

o EIMA QIAERME MSPMO UART OfZtH O

o HIALA QIAERME MSPMO I2C of7+E| O

E2E

TIOE2E™ X|H ZHEES ET MER2 ABEE HAISo{ A0l MSPMO & x|E &85t Ol ZRst 7|& x[HE &
SHNEL.
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UART-12C E2|X|
L
12| 630 = MSPMOE 12C ZHEEB{Z AF& 3510 U RT QIE{H|0|A Q| O[O|E{ EE= HHE S of2{ CH& 12C = 77|12 ™
S5te YHE Eo{ELICH =4 UART HZI2 12C SAICE HESHAH HMEE = U S S Aoz YFELIcH a8
632(5) StloMe LR E SAE X[ CHA| MEE £ QI&LICE O] MAM|e] ZE &= UART-I2C EE|X| MEAAR 2=
ol &elgh = JU&Lct
VCC )
12C Peripheral 1
Host Device MSPMO
UART S UART @ (Cor'ﬁg”er) ¢ 12C Peripheral 2
12C Peripheral 3
Z8/63 MHHEAIAE 75 EF Cfojo{2 2
T AE
o| ofZ2|7olME XM E35tE{™ UART L 12C FH 7|7|7} = ghuct.
38 Q3 £ /7]
3¢ BS ZIs MNEE|E= F 7|7 (3l
UART TX/RX QIE{H0|A UART A= 0fl A UART_Bridge_INSTZ2+ 1
BE J|27t2 9600 H0IEY
Lict.
2C HEEH 12C Z0llM 12C_Bridge_INSTEt 1
HE J|EMoz M4 &5
100kHz & L|CH.

22 7ts ¥Rl
E 380 2F AR

Z&|™ CHE MSPMO & x| & s 5= EVME A

AXILIoE 9IE 2=

OHLHAM: MSPMO ME AJAE

st EVMIt B7H P7HE[0] U&LICH E 382 RF ME0| &

# 39. 28 J}&5 & X/

BE s B EVM
MSPMOLXXXX LP-MSPMOL1306
MSPMOGXXXX LP-MSPMO0G3507
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A CHA

1. SysConfig0i| Al UART 8 7|7| QIAEA 12C T8 7|7| QIAERA 2 5= & x| Eloi CiEt 2 &
2. SysConfigti M UART £ Zi|0|EE A ELct 7[&22f2 9600E &LICt,

3. SysConfigtlM 12C 28 £ & H™EgLICH 7[22t2 100kHz LTt

4. =E[X|7t X2l5tE =IcH 12C WZ! 27|18 HolgLict.

5. £ UART &l 2t ™HolgLchEM).

6. 27 XE2IE MR X|HELICHSM).

MA 12 M?’J

LB
o 5 oleiHlols 458 ol clole HElEol E712 clolei &8 7540l FolELich
b.QC%EﬂQﬂE@%%ﬁ% Qs 12C Aol et 9% B xig e ZHsok gLt
c. CIME SE2 Br=sls 02T ClolE B MAl ALY M50 ¥YS & 4 a5

Sroige ¥ AS

FEetti™ ol REE FIHZ x[XM3tafiof & 4~ JU&LICH FIH Z[X5tof
Al |. i

7HEl S2Ix| Aol
&%, 05 HS b

H, 8l 27| #a EE B AR 2EASTF ZEHELICH
=
T

J2l 63 oA E 7|2 £ 96002 (UART) & 100kHz(12C) & =0 Mt E|AE K& LICEH

2. UART &lld.
a. UART IiZ! &l 2! A|ZF HEO|E Zt2 oHEZZIAH 0| Mof CHa AtEA XIHE &= USLICH ElALA QIAERHE M| M
= YEHMQI OIO[E ™S Al A| e 7580l H M2 g2 828 /e HEELIc
3. 2F x&
a. UART HAE ZFHE E0dE ZLIE St B ASCIl x| gfoll 2 F 2t 2 cHS AIZLICE.
b. SAEJ} MHE &Y sE £ ULTSE ZAE UART 1|7t 2 Z,t% olg £ Qlm 234 o|n|E L1 AUEK|
EQlgtLct
c. ErorFlags T2 |82 w801 F7I LR RS FIV5t1 Vart_Bridge() Lol 7t X ZEE FItEU
Ct.
d. A F3olME MEtHE 2LFE Z XI5t UART QIE{H|o|A0| siiE ZEE CHA| EngtL|Ch a#d CHE, o Z 2|7
Ol ZE7t | S&l e} A|IARIM BSEHEILICH A8KtE 2F W Al HE|X|Q| S22 #HE5H7| /sl 2F
Ml ZEE FIHE £ U&Lch olE E0{NACK 2 & 12C A S RS ELICH
_7|<_
8 632() $Al YetHQl @ Foll ZeiOE XIHStD ErrorFlags T+ @A HolE CHE <At g2 &Y

gfLlch
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Error
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E 204
%64, 22 65 2 T2 6601 M= 18l 6301 CHEF B2/ UART E2/X/ 2|5, Main) &' UART ISR, I12C ISR2| 2
olo{a=g ZtZf Ho{EL|ct.
Vart_Bridge() UARTSB‘?'Iii(;g:Status

Fill 2C TX FIFO

TX 12C data received
Reset 12C counts;
U.B.Status = Waiting

False

12C length or
R/W Error?

Disable TX FIFO
Interrupt

RX more bytes than
UART Header?

Check if filling FIFO
covers all data

False
True
Set Error flag.
U.B.Status = to be written
Error
Enable TX FIFO
Interrupt

A

Erro

Break
True

r already TX?

False

Clear UART Start
Detect

A
U.B.Status = Waiting;

v

12C Status = TX Started

Set 12C Address, Length, R/W.
U.B.Status = START

12C Write?

Wait for full UART RX.

Transfer data to 12C buf.

U.B.Status = 12C Write
All'12C bytes sent and

12C Status = Idle?

4

G%D
U.B.Status =
12C Read

l

12C Read?

True

Reset 12C counts;
U.B.Status = Waiting

ctojo{=z 2

k.

Reset UART controls.
Clear 12C R/W

AZEQo/ EE

Error detected?

Z2/64. UART._Bridge()0f| CHEF

Uart_Bridge()

UART ISR:
RX Interrupt

UART Start byte
detected?

Fill UART Receive buffer.
gUartStartDetected =true

U.B.Status = TX UART

True
Reset error flag

UART Buffer overflow?

Clear UART RX Data

@

Send error over UART;

Set UART

flag

True
overflow error

Exit

Z2/65. /2! Bz 2/ UART ISRS| £ ZE 8o EZ C}0/o{Z2Y

25t 3|2 LM MSPMO MEA|

Ax|LloIE
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12CISR:
Switch source

Z£2/66. 12C ISRS| 2 ZEgo{ &

I3 UART %!

O 670 ME 12C QIEHO|AE SHI 2 EE|Este ol 2R
O|El 7|= &l 2t uch

o A/E HIO/E: EEIXIOM M EZHZMO0| A|ZFE[RS S LIEFLHT| 213K Al
2 AIEL|C}

JFR| UART ®&2

o |9CFL BAEJE

AlSHE 12C CHA o] FAQILICEH

o [2C 27| EE M| FEAZ) CHA 12C EEx|of

| TX FIFO Trigger 12C Status = Fill FIFO to
INT TX_IN_PROGRESS gl2C_Length
TX DONE Disable TX_FIFO Interrupt;
INT ™ 12C Status = TX_COMPLETE
RX FIFO Trigger 12C Status = Fill data buffer to Check for buffer Set 12C overrun
INT RX_IN_PROGRESS gl2C_Length overrun error flag
RX DONE 12C Status =
™ INT RX_COMPLETE
12C Status = ERROR; .
> 12€ NACK —» Set|2C NACK error ‘@7
INT Exit
flag
E
ctojo{=z 2
S| 17| o = i O
gt UART {Z!E EoiE LIt EAIE 2t 08l 63 Lol

olo
oh
FIF

ZrlLch Ha2[x|olM o] 2t& &sIE m

CHaH 474Lt ;27| 2|3l E2|XIE & Sst= gr Lt
o OAIX] 20/ N TS E|= C|O|E{Q] Z0|(HFO|E)ILICE. O gt2 HolE 12C z[CH mfZ! Zo|2Ct 2 £ gi&LCh.
e DO, D1...., D EE|X| Lo M T

M& El= Clo[E LCt.

12C Write Start B
yte 12C W Byte Length Byte
Packet (OXF8) Address Byte (OXFB) N DO D1.... DN
UART Header Data
12C Read StartByte | pgesepyte | PCRBYe | LengthByte
Packet (OXF8) (OXFA) N

7267, UART E2/Xx| mZ! &%
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T2 63 oHZ2|AH 0| TI A|lAE T4 E(SysConfig) 12 QIE{HO|A S AFE36t04 & x| FH 7|7|o] 24 A =E A

guct Jef= QIE{HO|AE AHE5tod & FH 77|18 FdotH o EE[AH0M T2 EELY KNE Z2EMAE 7tASHE £
OIAL||:|.
ANE .

OiZZ/FH oM 2=

>
fifo
i
o
gh
o
2
o
ill)
2}
Mz
Ju
2

UART THZ! EE= Z(CH 12C THZ! I 7|0 AL8 == §H 2 HYEE 2 EAM2| AlE R &0
X

M #definesE& £+2&tL|C}.

/* Define UART Header and Start Byte*/
#define UART_HEADER_LENGTH 0x03
#define UART_START_BYTE OxF8

#define UART_READ_I2C_BYTE OXFA
#define UART_WRITE_I2C_BYTE OXFB
#define ADDRESS_INDEX  0x00

#define RW_INDEX 0x01

#define LENGTH_INDEX 0x02

/*Define max packet sizes*/
#define I2C_MAX_PACKET_SIZE 16
#define UART_MAX_PACKET_SIZE (I2C_MAX_PACKET_SIZE + UART_HEADER_LENGTH)

Fcofofe] ZRIEE ©F ZA|9H BT FMQULICH ALSRHE B0 O3 ZOIE0M ALSR XIF 27 2l U £
°f 208 718 £ AUBLICH 2B 2E ©F A2l 2E TAHO| o47|o| ZEIRIE Sk AROIME OH8
IE 20| ABE W KAE TEOIM FAS HMELIC

while (DL_I2C_isControllerRXFIFOEmpty(I2C_BRIDGE_INST) != true) {
if (gI2C_Count < gI2C_Length) {
gI2C_Data[gI2C_Count++] =
DL_I2C_receivecControllerData(I2C_BRIDGE_INST);
} e1;e {
* Ignore and remove from FIFO if the buffer is full
* 9ptiona11y add error flag update

DL_I2C_receiveControllerbata(I2C_BRIDGE_INST);
gError = ERROR_I2C_OVERUN;

}
}
F7t Elas
o EIMA QAERME UART-I2C EE/X| AEAIAE F =
o EIAIA QAEZRME 7] SysConfig0i LHEH AfAE] £ of =7 &
o EIAMAQAERME MSPMO X/& 7)E 7/E, E
o EIAA QIAERME MSPMO OFZ}5/0): UART, 1S
o EIANA QIAERMHE MSPMO 0f7}/5/0/): 12C, 1=
QUX|LI0{E I3t 3|2 OHLHAL: MSPMO AMELA|AE 13
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UART-SPI 22| %]

&Y

Ol MEAIARIZ UART(HE HISZ| EIAH-ERAD|IE)-SPIEE T8 7|7| QI 0|4) EE2|X|2 MSPMO & X|& T35t
= P8 E EoiELICH =4IEl= UART T2 SPI S412 e stA st7| fls 54 A2 watok gLt 2 of oflA|of
Me 2F JEIE &elstn UART Ex[ol CHA| MEstE IS JA&LICH 0] tlX|e] ZE= MSPMO SDKO|AM #Qlg +
A& LICE

MSPMO -
UART Ho i PICO SPI Device
X X POCI
UART UART sPl [CS SPI
RX RX SCLK

ZE/68. A|IAE TS EF Cfojo/ZE

ERB T8 7/7/
F 40 EHL3FH F57/7/
ANEElE= FH 7|7] pnl
UART A =0 M UART_BRIDGE_INSTElT £5
SPI AE0M SPIO_INSTE} L 5

2EIts 7/

F 400| @ F AMtEof el o] oiXl= FE 4101 EAE HX(QF SEHEILICH YPtMo 2 LWRE £ 77| 2o dHE 7|S0|
U} ZE Fx|0M Ol oM E X|HE &= U&LCH
Z 41. 58 7}5 A/
EI' 7I‘c> QKI EVM
MSPMOLxxxx LP-MSPMOL1306
MSPMOGxxxx LP-MSPMO0G3507
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Write Packet
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(OXF8) OXFB N DO D1 D... D(N-1)
UART Header Data
Read Packet
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OfZC/Fo/MH F =

U2 A8 A= UART WA Sl A ElE §H =
T EoF 20| uart_to_spi_bridge.c Tt Q| Al 2201 4= #define &t

/* Define UART Header and Start Byte*/
#define UART_HEADER_LENGTH 0x02
#define UART_START_BYTE OxF8
#define UART_READ_SPI_BYTE OXxFA
#define UART_WRITE_SPI_BYTE OXFB
#define RW_INDEX 0x00
#define LENGTH_INDEX 0x01

/*Define max packet sizes*/
#define SPI_MAX_PACKET_SIZE (16)
#define UART_MAX_PACKET_SIZE (SPI_MAX_PACKET_SIZE + UART_HEADER_LENGTH)

IO e RER 27 AKXl X XMeElof AHE5t7| /gt HWLICH R EQ| o|2E RFEUM AHERE F7H 2F ME| EE
ETE ME3to{ Ert Z3E o EE(7H|0|ME BFE & UELICH ol§ S0/ LS Z= MOHEE SPI TS 27 E &l
stn R U A F Z2i08 HYste S 20IELCH AEXE TEE SEot LFE BhYst7| sl 047]0lM
UART E2|X| HEHE HEE = U&LICL 0| FHn FEo|CHE B2 YHoll= 2LFE 1Edsts SM0| J&LIct

for(int i = 0; i < gMsgLength; i++){
if(!'DL_SPI_transmitDataCheck8(SPI_0_INST, gSPiDatal[i])){
gError = ERROR_SPI_WRITE_FAILED;

) }
FI} BlAA
o EHIMAOIAERMHE MSPMOSDKLCIR2EE
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E2E
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Ct. SysConfigtHl A &8 El GPIO Elof [t2t 7HE GPIO RIE{EHE X NVIC_EnablelRQ(); B +~& At&5t0. #8522 I =9
main() £ 20A & Md3lslof ELICH CIEHEE &35 M main() Z=7t QIE{HEE 7ICHEILICEH &, /3 M3 & Lt
7t HENE AT ot GPIO QIE{HE MH|A REIO| A|ZELICH 0| 2E2| main() £ &2 Ct21t Z&LCh

int main(void)

SYSCFG_DL_init();
/* Enable GPIO Port A Interrupts */
NVIC_EnableIRQ(GPIO_MULTIPLE_GPIOA_INT_IRQN);

while (1) {
WFIQ);
}
CHe 2E AL GPIO QEIHE MH|A REIS HoiELICH A9/%| AHO|AL QIEHE K80l Ciet AHolAgt 2oz
Meists o2 age AYetE ?1|OI¢7+ U LICH 5 v A91x| HolAE Bx| M= g HHstod i MEIE TR
CICk OS2 A5 LSO 2 Slalol U2k 224 Aol MUIEICIIR 7 ). 7 HOLA0| i efsiet gl
Al | 2QIE|n $2 Flo| YxISHE S MHELICH 2 TS, == QIEfHE MulA TEIZ SEetn O+ QIEfHE

B o
of|N| ZEE LP-MSPMOL13062] El PA0S —’;53—4. EIoZ AF835l0{ £E21 MS E HIEHS

void GROUP1_IRQHandler(void){
switch (DL_Interrupt_getPendingGroup(DL_INTERRUPT_GROUP_1)){
case GPIO_MULTIPLE_GPIOA_INT_IIDX:
switch (DL_GPIO_ readP1ns(SELECT PORT, SELECT_SI1_PIN | SELECT_SO_PIN)){
case 0: /* s1 =0, SO =
/* Check cChannel O and set output to match */
if (DL_GPIO_readPins(INPUT_PORT, INPUT_CHANNEL_O_PIN)){
DL_GPIO_setPins(OUTPUT_PORT, OUTPUT_LED_PIN);
} else {
DL_GPIO_cTlearPins(OUTPUT_PORT, OUTPUT_LED_PIN);

break;
case SELECT_SO_PIN: /* S1 =0, SO =1 */
/* Check Channel 1 and set output to match */
if (DL_GPIO_readPins(INPUT_PORT, INPUT_CHANNEL_1_PIN)){
DL_GPIO_setPins(OUTPUT_PORT, OUTPUT_LED_PIN);
} else {
DL_GPIO_clearPins(OUTPUT_PORT, OUTPUT_LED_PIN);
}

break;
case SELECT_S1_PIN: /* S1 =1, SO =0 */
/* Check Channel 2 and set output to match */
if (DL_GPIO_readPins(INPUT_PORT, INPUT_CHANNEL_2_PIN)){
DL_GPIO_setPins(OUTPUT_PORT, OUTPUT_LED_PIN);
} else {
DL_GPIO_clearPins(OUTPUT_PORT, OUTPUT_LED_PIN);
}

break;
case SELECT_S1_PIN | SELECT_SO_PIN: /* Sl =1, SO =1 */
/* Check cChannel 3 and set output to match */
if (DL_GPIO_readPins(INPUT_PORT, INPUT_CHANNEL_3_PIN)){
DL_GPIO_setPins(OUTPUT_PORT, OUTPUT_LED_PIN);
} else {
DL_GPIO_clearPins(OUTPUT_PORT, OUTPUT_LED_PIN);
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break;
}
break;
}
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#include "scheduler.h"
#define NUM_OF_TASKS 2 /* Update to match required number of tasks */
volatile extern intl6_t gTasksPendingCounter;

* Update gTasksList to include function pointers to the
* potential tasks you want to run. See DAC8Driver and
* switchDriver code and header files for examples.

% /

static struct task gTasksList[NUM_OF_TASKS] =

{ .getRdyFlag = getSwitchFlag, .resetFlag = resetSwitchFlag, .taskRun = runswitchTask },
{ .getRdyFlag = getDACFlag, .resetFlag = resetDACFlag, .taskRun = runDACTask },
/* {.getRdyFlag = , .resetFlag = , .taskRun = },

void scheduler() {

/* Iterate through all tasks and run them as necessary */
while(1l) {

* Iterate through tasks 1ist until all tasks are completed.
* Checking gTasksPendingCounter prevents us from going to
* sleep in the case where a task was triggered after we

* checked its ready flag, but before we went to sleep.

¥

while(gTasksPendingCounter > 0)
for(uintl6_t i=0; i < NUM_OF_TASKS; i++)

/* Check if current task is ready */
if(gTasksList[i].getRdyFlag())
{

/* Execute current task */

gTasksList[i].taskRun(Q);

/* Reset ready for for current task */
gTasksList[i].resetFlagQ);

/* Disable interrupts during read, modify, write. */
__disable_irqQ;

/* Decrement pending tasks counter */
(gTaskspPendingCounter)--;

/* Re-enable interrupts */

__enable_irqQ;

}

}
/* Sleep after all pending tasks are completed */
_WFIQ;
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#include "ti_msp_dl_config.h"
#include "modules/scheduler/scheduler.h"

/* Counter for the number of tasks pending */
volatile intl6_t gTasksPendingCounter = 0;

int main(void)
SYSCFG_DL_init();

/* Enable IRQs */
NVIC_Enab1eIRQ(GPIO_SWITCHES_INT_IRQN);
NVIC_EnableIRQ(TIMER_O_INST_INT_IRQN);

/* Start timer to update DAC8 output */
DL_TimerG_startCounter (TIMER_O_INST);

/* Enter Task Scheduler */
scheduler();
}

/* Interrupt Handler for s2 (PB21) button press, toggles LED */
void GROUP1_IRQHandler(void)
{

switch (DL_Interrupt_getPendingGroup(DL_INTERRUPT_GROUP_1)) {
/* S2 (PB21) has been pressed execute PB21 task */
case GPIO_SWITCHES_INT_IIDX:
/* Increment counter if ready flag is not already set. */
gTasksPendingCounter += !getSwitchFlag(Q;
setswitchFlag(Q);
break;

}

/* Interrupt Handler for TIMGO zero condition, updates DAC8 value */
void TIMER_O_INST_IRQHandler(void)
{

switch (DL_TimerG_getPendingInterrupt(TIMER_O_INST)) {
case DL_TIMER_IIDX_ZERO:
/* Increment counter if ready flag is not already set. */
gTasksPendingCounter += !getDACFlag();

setDACF1ag();
break;
default:
break;
}
3
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Initialize Device

}

TIMER ISR

Initialize Timer Interrupt

SWITCH
rowState

v v v

Wait for Interrupt rowState = ROW_1 rowState = ROW_2 rowState = ROW_N
Turn ON current row Turn ON current row Turn ON current row

Turn OFF previous row Turn OFF previous row Turn OFF previous row

Use memory map to turn Use memory map to turn Use memory map to turn
columns ON/OFF columns ON/OFF columns ON/OFF
Write to memory map based on Set rowState = ROW_2 Set rowState = ROW_N Set rowState = ROW_1
LED_displayPeriod [ [ ]
Increment LED_displayPeriod

}

Break and Return
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#define NUMBER_OF_ROWS 3

#define COL_MASK 0x38

#define LED_DISPLAY_PERIOD 100 /* timer period = 5 ms, so display period = 500 ms */
volatile uint32_t gLedState = 0;

void LED_updateTable(uint8_t rowNumber, uint8_t LEDS);
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}rowNumBer;
rowNumber rowState = ROW_1;

void LED_STATE_INST_IRQHandler(void) {
switch (DL_TimerG_getPendingInterrupt(LED_STATE_INST)){
case DL_TIMER_IIDX_ZERO:
/* State machine to auto cycle from row 1 to row N and repeat */
switch (rowState){
case ROW_1:

/* Turn on ROW_1, Turn off ROW_3 */
DL_GPIO_clearPins (ROW_PORT, ROW_ROW_1_PIN);
DL_GPIO_setPins (ROW_PORT, ROW_ROW_3_PIN);

/* Set COLUMN values */
DL_GPIO_writePinsval(COLUMN_PORT, COL_MASK, gLedMemoryTable[0]);
rowState = ROW_2;
break;
case ROW_2:
/* Turn on ROW_2, Turn off ROW_1 */
DL_GPIO_clearPins (ROW_PORT, ROW_ROW_2_PIN);
DL_GPIO_setPins (ROW_PORT, ROW_ROW_1_PIN);

/* Set COLUMN values */
DL_GPIO_writePinsval(COLUMN_PORT, COL_MASK, gLedMemoryTable[1]);
rowState = ROW_3;
break;
case ROW_3:
/* Turn on ROW_3, Turn off ROW_2 */
DL_GPIO_clearPins (ROW_PORT, ROW_ROW_3_PIN);
DL_GPIO_setPins (ROW_PORT, ROW_ROW_2_PIN);

/* Set COLUMN values */
DL_GPIO_writePinsval(COLUMN_PORT, COL_MASK, gLedMemoryTable[2]);
rowState = ROW_1;

break;
}
/* Increment LED_STATE */
gLedstate++;
break;
default:
break;
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while(1){
_WFI();

/* Flash TI on repeat in half second increments */

if (gLedState == LED_DISPLAY_PERIOD){ /* Display "T" for one display period */
LED_updateTable(1l, 0b1l1l1l);
LED_updateTable(2, 0b010);
LED_updateTable(3, 0b010);

} else if (gLedState == LED_DISPLAY_PERIOD*2){ /* Blank for one display period */
LED_updateTable(1l, 0b000);
LED_updateTable(2, 0b000);
LED_updateTable(3, 0b000);

} else if (gLedstate == LED_DISPLAY_PERIOD*3){ /* Display "I" for one display period */
LED_updateTable(1l, 0b1l11);
LED_updateTable(2, 0b010);
LED_updateTable(3, 0b1l11l);

} else if (gLedState == LED_DISPLAY_PERIOD*4){ /* Blank for one display period */
LED_updateTable(1l, 0b000);
LED_updateTable(2, 0b000);
LED_updateTable(3, 0b000);

} else if (gLedState > LED_DISPLAY_PERIOD*4){ /* Reset gLedState and start over */
gLedstate = 0;

}
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/* Based on required specifications, vary the value
between PERIOD_10ms, PERIOD_20ms, and PERIOD_50ms
to achieve desired frequency range.

RANGES:

* 10 ms: 100 Hz - 1 MHz
* 20 ms: 50 Hz - 1 MHz
* 50 ms: 20 Hz - 1 MHz

%

* Please reference [file name] for percent error
:‘:/
#define CAPTURE_PERIOD (PERIOD_20ms) /* CHANGE THIS VARIABLE VALUE */

/* Set the desired frequency range
* NOTE: see [file name] to ensure proper capture period is set
* for desired frequency range

/
#define LOWERBOUND (2000)
#define UPPERBOUND (10000)

/* The maximum amount of rising edge the Timer Compare
* will read from the COMP. Used as a 1imit rather than
* an actual fix value of counts

¥

#define MAX_COMPARE_COUNT 65000
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void PWM_O_INST_IRQHandler(void){
switch (DL_TimerG_getPendingInterrupt(PWM_0_INST)){
case DL_TIMER_IIDX_LOAD:

if (dc <= 10){mode = 1;} // if reached lowest dc (10%), increase dc
else if (dc >= 90){mode = 0;} // if reached highest dc (90%), decrease dc
if (mode) {pwm_count -= 20; dc += 1;} // up
if (!mode){pwm_count += 20; dc -= 1;} // down
DL_TimerG_setCaptureComparevalue(PWM_O_INST, pwm_count, DL_TIMER_CC_1_INDEX); // update ccrl

value
break;
default:
break;
b
}
A
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void PWM_O_INST_IRQHandler(void){
switch (DL_TimerG_getPendingInterrupt(PWM_0_INST)){
case DL_TIMERG_IIDX_CCO_DN: /* Interrupt on CCO Down Event */
/*Set new Duty Cycle based on sine array sample value */

DL_TimerG_setCaptureComparevalue(PWM_O_INST, gSinel28[gSineCounter%l128],
DL_TIMER_CC_O_INDEX);

/* Increment gSineCounter value */
gSinecCounter++;

break;
default:
break;
B
}
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