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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 PwM resolution is 10bit
uintl6_t adcvalue_10bit = adcvalue >> 2;
// PWM 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);

b
else {
// If adcResult is not above deadband value then disable timer
DL_TimerG_stopCounter (PWM_0_INST);
}
}
#ER

ERMAEBEREAREEER  KERGLY > ME1-3 iR

B 3. EADC A RRIEEL - PWM 81 =/H

1-4 P AEE A 2.26V o HIEMN T/EEHA 67.93% o REFTE O EZTEH T/EER A 68.4% o

B 4. PWM 81 T (EE B BRI A EEF
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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;

SysConfig
Initialization

Start ADC
Conversions

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

Set DAC output to
filtered value

(gResult)

gResult += gDelayLineli] * filterCoeff [i]

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

static int32_t filterCoeff[FILTER_ORDER] = {

-62, -153,
-1291, -3237,
20518, 13381, 3989,
571, 969, 434, -56, -153, -62

},

-56, 434, 969,
-2173,

3989, 13381, 20518,
-1291,

const DL_MathACL_operationConfig gMpyConfig = {

.opType
.opSign

.iterations
.scaleFactor

TREMPEREE : MSPMO FZ#&

DL_MATHACL_OP_TYPE_MAC,
DL_MATHACL_OPSIGN_SIGNED,
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.qType = DL_MATHACL_Q_TYPE_Q16};
int main(void)

SYSCFG_DL_init();
NVIC_EnableIRQ(ADC12_O_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) {
__WFEQ;

gCheckADC = false;

gResult = 0;

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

memmove (&gDelayLine[1], gDelayLine, sizeof(gDelayLine) - sizeof(gbelayLine[0]));
gbelayLine[0] = DL_ADClZ_getMemResu1t(ADC12 O_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) ;

1

/* 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;

break;
default:
break;
}
B
RER

- EINESE - MSPMO G F %) 80MHz #Z#ss# S EF M > FfisEFM-
- EM{ERS - A& CAN-FD 7 ETH9 MSPMOG350x /B & AR H 2 #IAE » BERBIKEK o
EMEES - MSPMOG150x JEE AHHMIZ#55 > EMBIEEK o

E2E
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uRnEm
( SysConfig )
Initialization
Start ADC
Conversions
Configure MATHACL
for MAC
Wait for gCheckADC
Flag To
Clear gCheckADC
A
gResult += beta*(gADCResult — gResult)
Set DAC Output to
Filtered Value
(gResult)
B 13. EHI2EIE/F
BEEE
volatile bool gCheckADC;
/* Filtered Result */
uint32_t gResult = 0;
/* ADC Vvalue Output */
uint32_t gADCResult = 0;
/* scaling Factor, Q8 value (0-255) */
uint32_t gBeta = 16;
const DL_MathACL_operationConfig gMpyConfig = {
.opType = DL_MATHACL_OP_TYPE_MAC,
.OpS‘ign = 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_enabTleSaturation(MATHACL) ;
while (1) {

while (false == gCheckADC) {

__WFEQ;
}
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;
}
}
RER
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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_transmitData(UART_O_INST, highbyte);
DL_UART_Main_transmitData(UART_O_INST, lowbyte);

HtRR
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TR ERXEE : MSPMO F &4 25 April 2025



https://www.ti.com/tool/MSPM0-SDK
https://www.ti.com/

https://www.ti.com/ HE bk A B0

- E— B SysConfig

+ MSPMOL1306

+ MSPMO0G3507

+ MSPMO0 ADC Academy
+ MSPMO0 UART Academy

TR ERXREE | MSPMO F&#E 26 April 2025


https://www.ti.com/tool/SYSCONFIG
https://www.ti.com/product/zh-tw/MSPM0L1306
https://www.ti.com/product/zh-tw/MSPM0G3507
https://dev.ti.com/tirex/explore/node?node=A__AQbtruyjHvhjnjB6d-tHiw__MSPM0-ACADEMY__2f1Egw1__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AVkPxX6hRXRpPST-l6LGfQ__MSPM0-ACADEMY__2f1Egw1__LATEST
https://www.ti.com/

https://www.ti.com/ 8 bt A0 =08

BERBRRBERETRARE

RErREA

It F RS A5 BP-BASSSENSORSMKII BoosterPack™ ME BN EAMNNE o WEARERERRERAE - EWNE
BORIEE ~ BIBARVRIZE - BMRIEE TN NE o LWEARTTEENE Tl LaunchPad™ BB EH - W FRAER 12C M HE
RELBARZREESR > WFEA UART NHEEZEER - EEBFEAEREEA MSPMO 1 BASSSENSORSMKII
BoosterPack # 48 i [R B 58 5T M 22 BR P EX ©

MSPMO /8 12C T HE#EZE BP-BASSSENSORSMKIl e MSPMO & A UART N EHEXEENER o

33V 3.3V
UART g?
UART Device e MSPMO B, ASSEh?;éRSMK”
B 17. ZREERZE]
e AR
FEANAARE s
12C ERAEPEA 12C_INST
UART ERRNEFEA UART_O_INST
DMA FA UART TX
GPIO & GPIO % 51384 : HDC_V ~ DRV_V » OPT_V ~ INT1 #1 INT2
ADC ERANBEFEA ADC12_0_INST
B FAR&ERERZE UART TX FIFO
HENER
BE TSN AREE PERNESR ) HEJIETRIERNESHER - YEMN EVM AT HRETRER RS ©
HENER EVM
MSPMOLxxxx LP-MSPMOL1306
MSPMOGXxxx LP-MSPM0G3507 \
Rt R
1. 1£ SysConfig & E GPIO 1848 o £ PB24 L#i&E %A HDC_V B GPIO A o £ PA22 EHTiEE — @& A DRV_V

# GPIO A% H o £ PA24 EHIZE =& A OPT_V # GPIO A% E - £ PA26 LHIEEMNESRZ A INT1 8 GPIO

WAL - £ PB6 LEFEERELRREZ —EE A INT2 19 GPIO A H -

£ SysConfig i E ADC12 ##H - E BB EVERER T » FHE —BREX U TEKRITIEHITEE - BBRRRE

RERE - FRADC B LR EEE  HRARERONETEAR O £H PA25 LHWEE 2 2EEEA VDDA » X

DEEERFES O M ABERBERBRIE - EPEREZES - A TMEMO &RBATRKI HWHEITIEE

3. 7£ SysConfig & E 12C 184 - BAEHSBRER - YEEREEERES 100kHz - EHREEBEEZEEF - A RX =
Bl ~ TTXZERI ~ TRXFIFO #8%1 MK Tuut/&ER NACKI HETIHEE - £ PinMux BB - RS EE 12C1
RBBRE > WRTE SDA HEZ PB3 ~ SCL HHEEZ PB2 °

N

TREFHERXEE - MSPMO F &4 27 April 2025


https://www.ti.com/tool/LP-MSPM0L1306
https://www.ti.com/tool/LP-MSPM0G3507
https://www.ti.com/

https://www.ti.com/ 8 bt A0 =08

oo o

w

-1 4

£ SysConfig & E UART #4H o #iE UART #1T{ERE - £/ 9600Hz K4F= - EHEREEE S - BUA DMA Eig
TR M MEwmAER) PETHEE - £ DMA BEERE+ > B2 DMA TX iS5 284% UART TX il - Wi HRA - B

A DVMA BB TX REFABREBEEMUER > WHEREMEWiRERBMUITAE o BIRMAUF ERBIEE - 1§

EREXRAER o R B NUUWEEREEERA BAERENRE MU £ PinMux BERH - & RX

=IZ UARTO M PA11 > B TX BIE PA10

£8

FREACCREYBRIRABHEATENRAHEA )  UFEFESRHNEATR

AEMERN 12C RARBEEN LR EHERE o —RKZ > 10kQ BAR 100kHz - BEK 12C ERFERFEZREMN
LI EHRRE - HA 400kHz B - FEEMAEET 4.7kQ KEMESS -

HEIRS UART BR4EZR - 557E SysConfig FEIR UART ##4 - REMHRE B BRIERE - BRTENERRSRNG
HHRE o

AT IHBEELMABRBAREEEIR(CEARINBEY  SHEANRAHERTERS  TEREEEER
AR ©

F2H [EEm) RAMEBGER UART BXRERMEN -

KW ER
AT RRERR T 8RS BoosterPack SNBSS « IR - F2 R0 E B0 HIATS B o

Main() 12C Interrupt
Handler
Initialize Device Get Pending
Interrupt
J, RX Done

- . Set 12C state to RX_COMPLETE
Initialize variables for -

data send and

receive, flags, 12C TX Done
state machine

Disable TX FIFO Interrupt, set
status to TX_COMPLETE

J, RX FIFO | set status to RX_INPROGRESS,

Collect data from Trigger read bytes from RX FIFO as it fills
sensors by reading
with 12C, perform  [¢——

: Set 12C status to
ADC fi
conversion for TXFIFO) 1x inprOGRESS, fil TX FIFO
Trigger with data
l Controller If TX or RX has already begun, set
NACK status to ERROR

Convert raw data
values to
measurements

ADC _ MEMO Result
| iterrupt < e Loaded
Handler

Transmit data out via
UART Set

ConsoleTxTransmitted
UART flag
Get Pending
Interrupt Interrupt
Handler Set

consoleTxDMATransmitted
flag

B 18. [B/G fEU B T A2 I

TREMHOERER : MSPMO FR4 28 April 2025


https://www.ti.com/

https://www.ti.com/

HE AR

KERE

HEARAMER TI AREETA (SysConfig) BN H - EARBERERENLERAR - BBEXMTERERERER

B AIKEECERAREBBRE
HWRER DN BRB A data_sensor reggrator.c #ERH main() BEEEHKE o

BARAR

HEARNEERE UART Ml 12C BAN A/ REIECERUAREESEANE -BE > RATARKREENEBER
SECERZER  UEREFILER UART B - ©ETERANCE 12C ZHRRENKRE - ERTEEFR - EURERH

B2 HEBAPEERERMEETR o it ERRRLERARKXIIDEREERS -

#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 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];
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/* 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 I12C */

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;

HEHEAREXF > main) EANRICAERERREREE  MEIERAESHERERUREN  WEREBRETER -

int main(void)
SYSCFG_DL_init();

NVIC_EnableIRQ(I2C_INST_INT_IRQN);
NVIC_EnableIRQ(ADC12_0_INST_INT_IRQN);
NVIC_EnableIRQ(UART_O_INST_INT_IRQN);
DL_SYSCTL_disableSTeeponExit();

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

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

T—ERXBERESAETHREHTRERF - £—MER 12C fI1TRF - BT RR ADC HITRF - &ER UART HIfTRE
Fol2CHITRFERZAREMELESNENZFEREEH - CthEEE TX M RXFIFO ° ADC FEiRBHTRFER
EER > BEEMREENME ADC EMEFAR o UART HET R FIITRF th AR EEF AR UART BRI B XM -

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_receiveControllerData(I2C_INST);
}

break;
case DL_I2C_IIDX_CONTROLLER_TXFIFO_TRIGGER:
gI2cControllerstatus = I2C_STATUS_TX_INPROGRESS;
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/* Fi1l 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) ||
(gIi2ccControllerstatus == 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;

HERERNCER  UEEM UART MTHEEZXLE - EEUSRERNERNEZXER - UEX UART RInERE Lig
B ERETEER  RUXSFECHNERHENNEN -

/* 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;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%f", gTempHDC);
break;

case 2:
gTxData[0] = 72;
gTxData[l] = 37;
gTxData[2] = 58;
gTxData[3] = 32;
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sprintf(buffer, "%f", gHumidity);

break;
case 3:
gTxData[0] = 65;
gTxbata[l] = 109;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%f", gAmbient);
break;
case 4:
gTxbata[0] = 77;
gTxData[l] = 120;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gMagXx);
break;
case 5:
gTxData[0] = 77;
gTxData[l] = 121;
gTxData[2] = 58;
gTxData[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;
gTxData[l] = 120;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gGyrx);
break;
case 8:
gTxData[0] = 71;
gTxData[l] = 121;
gTxData[2] = 58;

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

break;
case 9:
gTxData[0] = 71;
gTxbata[l] = 122;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gGyrz);
break;
case 10:
gTxData[0] = 65;
gTxData[l] = 120;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i", gAccX);
break;
case 11:
gTxData[0] = 65;
gTxData[l] = 121;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gAccY);
break;
case 12:
gTxData[0] = 65;
gTxbata[l] = 122;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i", gAccz);
break;
case 13:
gTxData[0] = 68;
gTxData[l] = 82;
gTxData[2] = 86;
gTxbata[3] = 32;
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sprintf(buffer, "%i", gDRV);

break;
3
count++;
/* Filling the UART transfer variable */

gTxbata[4] = buffer[0];

gTxbata[5] = buffer[1];

gTxbata[6] = buffer[2];

gTxbata[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));

b
UART_Console_write(&gSpace[0], sizeof(gSpace));
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A
éﬁ

TR AR EER M EE
OPA OPAO
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OPA OPA1
ADC ADCO FARBIE INA V& HER

BB EE
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£/ MSPMO BE XM ARARFNEEERARERRAR  ERFASTREERAD L AEERABNR I XALER

B o FHEEH A s A7 B BRARARSHERNRIHRNA - RHERER  TRUYBLATETTHE:

1. Ry REBIRMIGHE o

2. BMESHETAESBREERNAMLRE LS ABEIEHR -

3. BBRRy B - Ry B Ry WELEREBRRAY BB o

4. Ro/Ry B Ry/R; WHLRLEMT > B ZREEI[DBARNER CMRR > LR Vo FIBEHER 1V/V o

5. BMEERAEAS IRNBEERASRN@ AL EGERR L RESEE SEAHBRESEREBEERBRERS Ao AR
REETE ©

R

B Za % B RASEERARERBASR INA) REFIMBEBRNSR > BYUXRAFTELERER - UT

SRR D LR RS
1. AIEERNEBBRE -

Vo = Vipiff X G + Vref = (ViZ - Vil) X G+ Vyef
when Vier =0, the transfer function simplifies to the following equation:
Vo = (ViZ - Vil) X G

R 2R
where G is the gain of the instrumentation amplifier and G=1+R—;}+R—2
g

2. EHR, M R; ARER/NEHE o

Re _ v
Gmin =1+ R_3 = Sv
Choose Ry = 20kQ

20kQ \%4
Gmin = 1 + R_3 = SV
R
Rz = 5741 = # = 5kQ — R3 =5.1kQ (Standard Value)

3. BHR MR, cBRR{ /R, BB R3/ R, WLLELH - S EZEBMNILHERES 1V/V o

Voref _ (_R3) (_Rz)_R3xRy __v
Vref — Ry R1) 7 RgXxRy ~ °V
Rz_R4

R’ R1 =Rz =5.1kQ and Ry = R4 = 20kQ (Standad Value)

4. BH Ry UEIFRFENRAEE G=10V/\Ve

_ Rg | 2Ry 20kQ |, 2x20kQ _
G_1+R_3+R_g_1+5.1kQ+R—g_1OV/V

Rg =8k — Rg = 7.87 kQ (Standard Value)
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a. BEOPANKRMAMIEREE@A °
b. EXARIE OPA Ry o

2. {&kH SysConfig ERE - HINBEREEZHENSIK o
3. BMEWBEMAZREEYE  FHAEAFSHE LiZHE -

RiER
1. EE2ZE:

© Vs EXREFIFRER GND - BEAEAZBEZE R, UKBEREF o
2. EHRH

- ¥ MSPMO 2% - B HFASE T A &R VDD ©
. WER OPA BAETH PGA LA EH - EERBEINIBEMEME - LEXF—EHE > ANTERTHERTEHERE
4. ADC AIREFEREEREEHEEIRFENE - e prit o SLHRETTE SysConfig FEK - HE ADC & OPA ThEEWE
S BESREE TRM RERBKR
5. LaunchPad ##& : 7 LaunchPad £ - OPA M AR AIEZEZEFEER » SIS X —BRKAHEEER - &
2E1HE LaunchPad A FM » UEREBRAOBRVE -

8%

- @& ESE > T MSPMO SDK

- FEMEER - E— 5 REE SysConfig

. =M ESE > MSPMOL LaunchPad™

- fEM %58 - MSPMOG LaunchPad™

.« EMEEE > MSPMO Academy

- BENESR > FEEENASEEAAZES ARLERNEBAXEE

E2E
ESRTIM E2E™ XEWIE > BB WA R EE - LUEE MSPMO £BRFTERANFEMEIE -
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B

b F RSB RUMAE A fRR I ERAER (PGA) EEEFRE MSPMO ASPEE M ARS - BB ERE > WHBRAASE AR
£/ ADC HEUER - ZRBEATEAELEE N ERAANNE  ZBSREZIEARITE  BRHERIIRARK
BEREEB AR - FTHRLEAENS -

20 MR FRENIEER o

MSPMO
AVAVAVAVY ==L /\/\/\A/
- VRef ADC
PGA ADC
B 20. FE# IR E
e L B
HWEAERXEFEEES OPA fl ADC °
F11. frEHBRE
FERIIEE R EER MEE
18 28 KBS (1x) OPA ERXBEFBA TOPA_0_INST
LA S A EY (1x) ADC12 ERXBEHIEA TADC12_0_INST]

HENEER
B =11 AWESR > EFIEE R 12 FWEBES - BEMN EVM T ARETRERERE °
7 12 EBHEE

HENEE EVM
MSPMOL13xx LP-MSPMOL1306
MSPMOG35xx *
MSPMOG15xx LP-MSPMO0G3507

RETT R

1. REZEAZEEMASRNRAES/NMEHERE - OPA EATRHENKRNEHES 2 BEAEEAR 32 - ZHELEHEA ADC
IR RETE R o
a. ATEEENEAXBASEBABNSNARGEE

VADC_Ref
Vin_max

—
[¢)]
=

Gmin =

b. BBEMENRNAASE  HEBARMRIEEHE
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VADC_Ref

G —
max Vin_min

Hep:

* Gmax 25 OPA FTIEN B AKX RGIBHERTE
* Gmin =% OPA FTEN RN ABIBERTE
* Vinmax RENBRKBAER °

* Vin_min REAENRNAAER o

* Vapc_Ret 2 ADC BEER ©

2. StHEEWM AZERELIEE - STEEAN ADC WER :
Vapcin = Voprain X Gopa

Hep:

* Vapcin = ADC # AHUE K B R
- Vopain 2 OPA HUEE# A
© Gopa =5 OPARREMER M HE
3. FHEIEE ADC M AEBEH ADC B :

* Napc = ADC BBENBERNR

©6)

4. FERAUTHRAFEEE ADC BXEH OPABMAER - E T3S RAPIRE OPA BEERMN ADC B LLERER

HARAERF SR 3 PNARAET2ER -

_ Vapc_Ref(Napc —0.5)
Vopain = C N 212
0PA

5. SAESEBAISIREYF - 11 ADC REERILE - BHSHTERK OPA i - &P

ADC EFHY LPR 5% °

VADC_Ref
GopA

Vopa_in > Hr X

Hf H AERBDH ©

©

ERASRETRARA

6. FTEMEEBRAIEIREF - 1R ADC REUERILE - BHEB RS OPA 3 - U EHHIF » EERABREFRARK

ADC EFHIE TR 40% °
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VADC_Ref
Gopa

Vopa_in <Lt X

Heh L BTRESL o

7. RHSE5 N6 FHRNET (H BEE 5% : Ly ARIE 40%) TETFHERT » £4TEH OPA B3R ERTR

BIL2R  REELELATENEREERETHA TEABRASNE - LRE—EANTRNEES - T HER

o ABHERNSE S HAEY  RORRRHSHE 6 HAEY  BAECEARREERSTRNEEREE - 55

BEWRETHRAEN  B2H (RitERe o
1.8

1.6
1.4

0.8
0.6
oz 1

2 4 8

OPA Gain Setting
Bottom 40% @ Normal operaton ®Top 5%

Voltage Input

8. & SysConfig F#% OPA B ARG NP A B/ EBE HEY PGA BLE o
9. 1& SysConfig H L VCC AR 2ZE (VRet anc) REEHLLERAFEM ADC - M ¥ OPA B i ETEUR ©

10. EARFEZR 3 FWARER > ERFTDR 5 M6 PRENBSREFERS ADC BT > AHEMA SysConfig FHEY
ADC BRI ELEERMR A o

11. (EA) # ADC REA b HFriE ADCMEMx ¥ OPA & HEUE
12. MEBERBERPAR - # SysConfig FH ADC BURKFEIRER tsample paa HVE/IME ©

RErEER

1. OPA ZiR=Z MSPMO #9 VCC

2. OPAGBW R®E : £ OPA RERKH GBW AIREEREHR  EQEFRERERE  R2Z2  BeM GBW REHE
EMERERE  AEREEFSNERERERURERNBABEAZERE FEELEEBERASER  BREE
XENRIBREER

3. OPA EzEEHR : MEFEB OPA EHERA - RIXARBEINERNBINIEZE ADC BR BB EREHIITRF
(ISR) > LABAFERRE OPA MHERE > MARARESHBREET - FER > ERFASTB 5 M6 PrENEREFT hER M
EEER

4. /) OPA #8# : MSPMO MCU BESENREB E OPA 18268 E - MEFEH OPA° PGABEH OPA HWER/NEHER 2 ©
EERBE2BTR OPA BERAE (OPAEE =1) » DERTEAIHBEUMIEMERF - LUi§ OPA EFRER
L o

TREFHERXEE - MSPMO F &4 40 April 2025

(1)


https://www.ti.com/

https://www.ti.com/ 8 bt A0 =08

5.

ADC ZERIZ : MSPMO £EAEBAISEELEES (VREF) « B3R MCU VCC » 5 ADC Rt EER - FEE

B MSPMO #BEmBREK  BRABEXENTARE - FERNSEEERE T ADC TBRENRZIELE - B4

BRERH OPA R A HER

ADC BRI L Bi28 v % :

a. ERSWAMFNBRAEE  RBEEEEBRIBRSEEER (8l G=2->4) » FEARFTR2FHNA
B HErEmERETEFNEERETREASEYGBLEREE -

b. EREBAMFHRREE RESEZEERIVEGEER (86l G=4->2)  FRRMENEBRELKX
RE TRFFEE 6.a) PERENEREY - ERATEEEANBSEEMERN AR T BENEXEE

ADC Bk : WEFIRFENER L BREERE OPA ML - MRTEEREEZ OPARY » IFEAEREREEE
R BN o

ADC &R : BB OPA WM A ADC BN EXNBEHHEFREL BB E gADCResult PN RIER - EHE
RETREZN > TEEABRXTUSZEEBREEERES|SH o

ADC &R : R FFAREEN ADC £ RMNEIE > AIXAFREEAGRRBEENN OPA BERTEEMENER - ERE
R ADC 2ZUEHEEE OPA BEREME > BETEHN OPAMAZET - AletE RN ADC B{ERXE -

10. gCheckADC KGR E4 : WEARX2BRAER gCheckADC AR R EBR gCheckADC HIEEBR » AJREE R
B|ERERTEN -
BERER

21 R Dynamic PGA Example2 WG RZE - A ADC 1% OPA B HEUE & # & OPA 153 o
Dynamic PGA1_Example WEIBREEHBR T A RHRER ARG  BATERAERE ADC A#2EAKEMRE - B
ADC R BT F (ISR) F It KRB E B switch-case ¥ #4548 o
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Initialize device

3 ADC Window
Start ADC conversion Compare High Switch ISR Flags

ADC Window
Compare Low

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 )« ¥

B 21. B B I

EKEEE

tEARIXMER TI ZAREE T A (SysConfig) BIFS/ME » B4 OPA Ml ADC MEERXT - EBEXNELREREBER
% TRERHCERREFERE

2 RN RN IE I 1E Dynamic_ PGAT_Example.c 3, Dynamic_PGA_Example2.c ¥ R# main) BSERE o

ERARAR

DTRXEBLBRETRTNARESRHSE 2 WRE » LADC BARBHE L AEYE » 5% OPA W% 45 BIsEER T, o
28 MSPMO SDK # DriverLib 324 - BEfR 7] AR OPA & E S

#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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UTRABHBRHSANE ADC BRE - BEEAEFEBIIBEANRUAMTEANDE EBESREEYRES - flkS
BERFAREY - ETRKEE  FNERRERE-

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

}

gCheckADC = false;

//Grab Tlatest 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.

MTREARH RRANAHRZE OPA R EMEAN ADC B RAE - HERFHREZRINAWENE - IR T ADC &R
B2 OPA B REN W A BEAR BB

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_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 Toop.

break;
case DL_ADC12_IIDX_WINDOW_COMP_LOW:
// Entered low 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_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;
default:
break;

&R
TEZET OPA B A B0 K ¥ FEIG 25 8 HH AV FREN ©c OPA B EMRMUT @ 2x ~ 4x ~ 8x ©
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35:920ms &
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¢ 13%:910ms o
2ms +3ms. +ams. +5ms. +6ms. +Tms +8ms +9ms

Ao OPA_Input TaY: 1498V

627 mv.
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41 OPA Output

3004V
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Hib &R
- & MSPMO0 SDK
- E—S B SysConfig
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g A 4 BlEEZE COMP_INO+ ~ COMP_INO- B2 COMP_IN1- S|l » 40 B 25 FiiR

MSPMO MCU
Input A /W\/ —— INO+ INO+
q
Input B /\/\/\/ — 1 NI+ IN1+ + |’/ n GPIO A
I
Voltage : :
Reference : 7_ GPIO B
COMP — sw |
| I
Input C /\/\/\/ —— INO- INO- ! L cpioc
| I
Input D /W\/ —— IN1- IN1- - !\ :
\\\:-— GPIO D
Voltage N
Reference
Voltage Reference 8-bit DAC
B 25. LB A B 2 T 28
Vit 54
& 13 HHA frF HWESX COMP & GPIO °
7 13 frELBRE
EFARY AR B
[ ERXTBHIEA COMP_INST (21F 8 fut8ZE DAC)
GPIO E=18 GPIO 5| Z BIRBRSIM A ~ S| B M5 C -
HEHEE
BiE R 13 PR ER - thEHIE & 14 PRTRHEERS - HEMN EVM AJARETRERE ©
# 14. B EE
HENER EVM i## COMP B X COMP A
MSPMOL13xx LP-MSPMOL1306 1 4
MSPMOLx22x LP-MSPMO0L2228 1 4
MSPMOGx5xx LP-MSPM0G3507 3 17

TREAMNEREH : MSPMO FR&

April 2025


https://www.ti.com/

https://www.ti.com/ 8 bt A0 =08

R L

RERBERARELBRBOZEHE  BESREER - BERARERSZ o

f# /A SysConfig EA LB 2SAHRERENE o

1£ SysConfig FECEFTFERY GPIO ©

REB12HNESELRIEERYB YR -

E&ﬁ@)ﬁfi‘tﬂ%l«)\ﬂuﬂiﬁﬂﬁﬁ“ﬁﬁﬁm EEESFRERE > UKERERZHEN 0 EH - BRERENRL - F2E
H 26

o & 0 bd =

RiEE

1. RERE : EEMERENEAREK  ERARAREENMALE  UEAMARE - DAC ZERBUREHELE A&
7f ERAGER - EERARARTRELER > F2E8H MSPM0 ERRBRPINVLEERREED

2. BRERR  EERAASEEXRBEDRES - SERATHEBSER > CRAELERFIZBANEE o RHRE
AFTEBRRNWEDNERLE  BUERENTRERE - ER2E > THMIERASEER

3. RERE: BETFRAERIRSALE[EAR  UBEEENEEENEARERE - KARERESZERBLE
FEIEBNERBRACHENGR - RERERE = x; BHERERE = LB x EELLEER (45us)
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v

Initialize Peripherals

-
!

Y

Comparator Configuration A
Update Voltage Reference

v

Y

Read Comparator Qutput

|
|
[
[
Delay 15us : COMP A
[
I
Set GPIO A :

i -

Comparator Configuration B
Update Voltage Reference

A 4

Delay 15us COMP B

v

Read Comparator Qutput
Set GPIOB

P |

'

Comparator Configuration C
Update Voltage Reference

'

Delay 15us COMP C

v

Read Comparator Qutput
Set GPIOC

U —
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B EAE

ERARXBEBUA=ERR - XKFNRE=BETEI LKL : update_comp_configA() * update_comp_configB() I
update_comp_configC() e BXREFHRELEEER - FARNIBSLEE 15us - UEFEBEERELTTERE - REHEEINL
BRI EHEN GPIO ©

B 27. 771 LB EE Main.C
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AR

28 BREHLEREBFRGHHINER - HELELEEA-BMCHBEEESBIHRES 0.5V 1.0V M 1.5V F—8 A
ERECAERERE EYETTRE -

& 28 &R

AREREBET  E-ERHERREERERE = EXTEFNLLERRTNEE - tEFIREXTFAEBIEHR comp_hal.c FHIEK
X REETENLERFHEBEEE -

P84 74

- &S - T MSPMO SDK

- BN &SR > E— S SysConfig
- EMESE - MSPMOL LaunchPad™
- WM& > MSPMOG LaunchPad™
. EMEEE - MSPMO Academy

E2E
F2E T E2E™ XEWE - BEMARNWII B RN EE - JUHIE MSPMO RERFTEANKME -
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FSBE fU BN KRR

B
It F R REIARE MSPMO ASBEH R ASRRERBETB AR (TA) BE - URWAEAAE ADC HEGE L - BFEE
ERARERLRETKAAERRRERABLER - ERIEBLERUREEHAER - THLEHIWERNE

29 BRI T R IEE o

MSPMO
s >
GND VRet_abc
: [ ADC
4 T Cr % Re

B 29 FRAIEEFEE

AR
HEARNEEESI OPA 1 ADC °
7 15. FrEAEBRE

TERTHE BARHEER MEE
TIA (ERZEEER) (1x) OPA ERABHBR [TIAINST)
H LA SR AEER (1x) ADC12 #HEXBEHES TADC12_0_INST)

HERNEE
BRI =15 PRER > HEPIE R 16 PHREMER - WEN EVM T ARETRERE -
7* 16. B HRE

HAENER EVM
MSPMOL13xx LP-MSPMOL1306
MSPMO0G35xx » MSPMO0G15xx LP-MSPM0G3507
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s

RET TR
1. FTEEBHEEME - Re

v - Vi
Ref_ADC ~— VMin (12)

R =
F I{Max

Hep

* VRet A ¥R ADC BRRENSEER
* Vun 2R EERARBMEER
* limax EBHAERRENRZAER

2. FEEBERBURESEREE o

1
CFSZanRFxfp (13)

Hepfp RAASERRRHRASER o
3. FIEEERBENTNEEHAR[EHEIER (GBW)

Ci+ C
GBW > LT F

2 x X Rp X Cp°

HHAC, = € + Cq + CoppfaiE :

- Cs - BARRER

* Cq - MABRNEDWAES o ILB{EE MSPMO £ B LBEA(LE A 3pF ©

* Com ' REBAWHERAER

EBLBSR 3 P TIRETEE  BEAILUEARN OPA GBW RE °

£ SysConfig F3RE OPA LIBH B IMERERE -

£ SysConfig FE&E ADC - LUETEEFTR OPA B I A ERERE -
mMEBEMBERPIR - # SysConfig ) ADC BV BM &/ NMERER tsample PGA °©

N o o &

BErER

1. OPA EJRZ MSPMO0 # VCC °

2. OPAGBW RiE : & OPA REBRIEH GBW AIREERERE  ESEIRERERE  RZ2  Bal GBW REHE
EMERERE  AERUESNERERERURERNBARBEZERE NESEIBNREER  F2ERE
EEEMAMKEK -

3. OPAERM@EA : A[ A OPA ERmE AN MREER (ME GND EfL) » MEESTERIER (Flnx=
BEENRENRE) - BHILEHENZE GND o I EBINBEBRRAER > TUMNARDBERREER > 6120 COMP
HRNER DAC12 = DAC8 - E&— BN T » B OPA IER ¥ AAHEERI S AT AR H A% o

4. ADC BUE : LhEEfIFEEUR OPA Bl - MREFEZEHRM - T LAFE A ERRREEEMNEURERE o

5. ADC #R : ttEflERRFMRNERBEEREEEE gADCResult F - EHERBTRIEZH - =EBEAERX T
L EESFEFERES D o
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6. ADC &R : MSPMO £E W EBAIPSEEEES (VREF) » IMEBIEEH MCU VCC > B ADC REBEZER - :FSH
HKEEBEMAKEK  THREANREGHBZENTTHEE - IRENWSETERATET ADC BN RAEEER - B4
BREBRH OPANRABHER o

7. gCheckADC MU FRM : LLEARXSEBRIEBR gCheckADC ° & EARER AR gCheckADC HIEEB R  AIgEEH
B|ERERHEN -
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EBRER
30 MR EHINEABREZR - WHA ADC MATEER OPA &ith -

Initialize device

Start ADC conversion

ADC ISR

A
Set
gCheckADC

A

Sleep until event gCheckADC?

Break and Return

Clear
gCheckADC,
get ADC
Results

A4

Add custom code for
doing something useful
with ADC results.

B 30. Bf R BB T

HERE

WERARXMER T R4 E T & (SysConfig) BN HE > 4 OPA #1 ADC WEERRE - ZEEF N ARELXERER
> TARIEECERRRERBBERE -

EBARAR

30 FMM B RIZHE 7TIA_example.c RH main) FEREEE - L TEARH RFAMSHESFHRIFEN ADC &R
%> BEMEHEEIRANBUARTERANEE - HEAEREZRIMNEE - A4 ADC & REB aIRIFEEEEE - §
o BEEXCEEE > R LAY ADC ERETFHEEUZRASRNHINKD > YEBZEFHERBRLRNEES
1t -

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

/* * 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.
gADCResult = DL_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);
gCheckADC = false;

DL_ADC12_enabTleConversions (ADC12_0_INST);
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H it & R

- T MSPM0 SDK

- E— B SysConfig

+ MSPMOL LaunchPad BIRE#
* MSPMOG LaunchPad BERE#
+ MSPMO Timer academy

+ MSPMO0 ADC academy

+ MSPMO0 OPA academy
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S EIEBRERA

B

FREEARERERE (PTC) 2HEME (TMP61) BB EHERKAR D B EXBREE#L2RUNBHER - &
Bi& MSPMO AZEEHAREESEERERN > WiEB ADC EITHU - B AREULSMTER - IRAEZREAS
RGB LED 8# A4 : MREBEMRK  LED S2AEE  MPBEEREEEZFRL > B LED EREKE - AT RARK
A ADC REGEEREE  BALSEIRRABENAMER - T THREHEM -

31 MR FRENIRER -

vee
Ruae g MSPMO
3
VRef_ADC RGB
RTMP(M/B) _ —_|_
ADC
GND ——
B 31. FREA DR E
itk Bia
HWEARKEERESRN OPA~ ADC ~ EBEEM 1/0 SIH -
F 17
FEMRIHEE FEANERZE MiaE
BERARE (1x) OPA HERABTHIES Thermistor OPA_INST
LA SR AR (1X) ADC12 ERXEFEAH ADC_INST
ADC B E 88 (1x) TIMERX ERERIEF A Thermistor_TIMER_ADC
RGB LED 24l (3x) I/0 Bl EREEHREA RGB_RED_PIN * RGB_BLUE_PIN 1 RGB_GREEN_PIN
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HENER
BiE =17 PHOER - LB = 18 FHREMEE - HEMN EVM TTRARETRERE ©

#* 18.
HENER EVM
MSPMOL13xx LP-MSPMOL1306
MSPMO0G35xx ~ MSPM0G15xx LP-MSPMO0G3507 ‘

B
1. FEXE Rpjgs © HRULRETHERAN TMP61 2BEF - BEA Ryjas :EA 10kQ c h EHMEBETA - MEFMEN -
B2 TMP61 ERBHEE °
a. HthBEENBBERTEETRN Ry BRE > RRBVFRANFELIRNBRETTE Ryps - BRFMEN - FSEA
BESEREAM

£ SysConfig & E OPA LAfE A SMERE A EITEERRME o

{# A AT ADCMEMX f£ SysConfig % fm OPA & 38 E ADC

MEEERBBRPTR > # SysConfig FH ADC BUREF M H/MERES tsample_PeA ©
BERANE ADC EHERABE RSN REEE L - WEHIEARK ADC EHTERERL o

o > 0D

RErER

1. BEFE  TANASSHERHSEENEARNEER - LURE ADC BEMNIMNERTERE - FEEENAHEHR
HERESR  THRUESERRANER -
a. BEEXRAENHESARY  BAFSERABER METESHARETER -
b. FERAFEESHERE  EBUINNBHBAEE - STEANERESRERESRELETRME -

2. OPA EF#= MSPMO #y VCC °

3. OPAGBW R®E : £ OPA RERKH GBW WREERERE  ESEFRERERE  R2Z2 BeM GBW REHE
EMERER  AERHFENERERRRUREFRVBAREEZERE NESEXBANREEZE  F2REE
EEERAKEK o

4. ADC 8EEiE : MSPMO £ERZEBATSEELSE (VREF) ~ IMBRIFER MCUVCC » & ADC RIS EER - FEE
MSPMO £EBERRIER - THAMBREENTARE - HRUERFINWEE - E% ADC 3ZEBRTEAEANIMTRAHE
FAERKREER (VCC) = °

5. ADC Enkk : WLEfIERERFBEB[EHHIINBERETIE - EERBRERIEEER  FRBEERESH -

6. ADC #% : BXNIREHFEREHHERNERRBEREEHBE gThermistorADCResult H - EHERMITIRIEZH] » TE
AR AU S ERRREERESF o

7. gCheckThermistor BB B4 : LLEEFARR B HEBR gCheckThermistor o # FE AR INEBR gCheckThermistor FIE
EBEAR > WRENEABRXESDPERNER

BWREE
32 MR EHNEARREZR - WHRA ADC W{AEER OPA @t » LK LED REAKIRREELM o
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Initialize device { ADC ISR )

A 4

Start Timer for ADC
trigger Get ADC Result,
Set
gCheckThermistor

Sleep until event gCheckThermistor?

Break and Return

U:

Add code from thermistor manufacture for determining
temperature. Current solution takes ADC reading as is.

True

Set initial value First Reading?

Set Red,
True _ Clear Blue,
Green
LEDs

Check if temp increased

Set Blue,
Clear Red,
Green
LEDs

Y

Check if temp decreased Sleep until interrupt

A

Set Green,

» Clear Red,
; Blue LEDs /

B 32. B/

HERE

tERRENER TI ZGEE LA (SysConfig) BT H > EXREBERFENLERNS - ZBEF T EREXRERER
B> TREHCERREFERE -

32 R MM B RIS A& Thermistor Example.c 8&RH main() BAEKE o
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BARAR

LEATEEETERE MESSHRENRL - THEXBHRESE CHANGEFACTOR & » AJ AREHREBESLAE
FIE &MY ADC ERMLE o

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

#define CHANGEFACTOR 10
volatileuintl6_tgThermistorADCResult = 0;
volatileboolgCheckThermistor = false;

LUTEABHBRERHEMARSERRENESEZNME > U EERBERE - BTEN B2 AR EIRDBE
(gInitial_reading) - I #% & &8 E EE (gCelcius_reading) &2 CHANGEFACTOR HAZZBUETHHLE: » LHEEERRE L
A~ THERRE{CTZE - RGB LED 8REBULBERVBRALE (FHR) E6 (BR) RE (BE(L) -

while (1) {
while (gCheckThermistor == false) {
__WFEQ;

//Insert Thermistor Algorithm
gCelcius_reading = gThermistorADCResult;
if (first_reading) {
gInitial_reading = gCelcius_reading;
first_reading = false;

¥
/z’:

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 >= OxFFFO0){gATlivecheck =0;}
if (gcCelcius_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;

H &R

T MSPMO SDK

¥ — 5B SysConfig
MSPMOL LaunchPad
MSPMOG LaunchPad
MSPMO0 Timer academy
MSPMO0 ADC academy

2 T o e
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7. MSPMO OPA academy

TR ERXREE | MSPMO F&#E 61 April 2025


https://dev.ti.com/tirex/explore/node?node=A__AGR8UHj6R5ZN9Ed6Ig3fTA__MSPM0-ACADEMY__2f1Egw1__LATEST
https://www.ti.com/

AR RS

CAN ZE 12C 158

I12C & UART TR #MRET

CAN Z SPI #5528

CAN ZE UART 1Fi28%

347 10 & UART #&iZ88

B UART S8 B 12C KRR
UART Z 12C 15i%588

UART Z SPI 15{%88
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CAN Z 12C 5128

REtaRe
b F RS R R IAZME CAN-12C 181287 - CAN-I2C BB AFKELE AN EH LEX/BRER > YES —ENE LB
BEZEM - TRHEFNERR - ZMEMMEELIRE - 2538 12C MAEHBREARNEREER -

33 MR T RGEMINEE o L8 - BT EAR 12C BERE 120 2HIB0MEMER - HIB 10 FERMT —17 o

MSPMO MCU CAN

12C sCL Transceiver

| CAN TX

"| signal Processing & -

| FIFO (in software) CANFD CAN RX
10 invoke 1LY L L L

—I 10 interrupt for

message from target
—I to controller 110
110

B 33. FREAIEEFEE

FrEEARE
HHEFAZEZE CANFD H 12C °
7 19. FFEBBRE

TFEIhEE ARREER e
CAN V& (1x) CANFD ERXEHES MCANO_INST
12C A E (1x) 12C ERXGEHES 2C_INST

HENKE
RIE =19 FEVER > WEHIE = 20 FREMER - BEN EVM T ARETRERE

7% 20. BRI EE
HENER EVM
MSPMOG35xx LP-MSPMO0G3507

Eig
2 CAN NEMEARRE - 81 CAN BHX - (utHF - 8 RAM HEZ - ZEMEREEEATEETH » WMLER
A B o EHFIRNEF - CANFD A 250kbit/s fFEZEEEL 2Mbit/s ERIEE o
a. CAN-FD BERENEERHIERE -
i. £ ECC WEHA 1KB 5 SRAM
i. TIRRERERE FIFO ~ ETFIESEH FIFO (5% 32 Ax#H)
i. &%32EEAEREFTFENE 4 BEABEREETE -METRENEY FIFO (SERZ 64 BxH)
iv. &% 128 {EEKas Tl

-
-

b. REA CANFD #= :
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BENAE RS

2. W CANFERS

i. TEXIE 64zt CAN-FD FH4E
i. =iE 8Mbit/s WLTER
c. MRZEMA CANFD &= :

i. FTEXE S8 {UTAEEL CAN HIE
i. =¥ 1Mbit/s Bz TR

B o HEHIENRD > BN EHRENENETENMEDATUEE - o AREEN - FER

EEH - ERELABRRERS -

BREMRE - LxRyR - BT - BRE - ZEWERS,EEATREEN - BEFRS

MREER

ek

* @brief Structure 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

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

o

uint32_t xtd;

/ I 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
9 15 = CAN: received frame has 8 data bytes
* 9-15

“/
uint32_t dlc;
/*! 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 = CcAN 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
Received frame did not match any Rx filter element

1
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;

CAN FD: received frame has 12/16/20/24/32/48/64 data bytes

R 12C NHMNERRE - 815 12C 8 - ERHRE - BRI - FIFO % - %sﬁﬁ‘”‘ﬁﬁ;&’fiﬂ?ﬁﬁqﬂmlﬁlmﬂ’ﬂ » RLE

RASEHE - Hh—EHHRNTBAR 12C 24128 - ERIFRES 400kHz ;
0x48 °

TREMPEREE : MSPMO FZ#& 64
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WA EER

a. 2CEHERENEZERREE

TRELAEHRZHEEZLEE > VTERSE 1Mbps
FARZEWRMNERNIE 8 (st FIFO
TS E EHE U AL E R D H

iv. EHREERARZEELTE - Y AF DMA BEXE
v. ERISREXEMAR - SERSESEHR

4, R 12CHAERRN o 12C BEUMUTAAEMETER - ZEERSREN  CAEUEERBEEAERH - wEX
E> FRAETIEARENBERAHE - ZEHIRNEBFR > AEHEKA © <55 AA D1 ID2 ID3 ID4 Length Datal
Data2 ...> o A& AKARERNEB 12C BXER - 55 AA BEHE - ID BHEA 4 BTt o Length BiEA 1 BT
H RTERRE -#EE  EFEAERMBKRI2C HE8EX » A HEXE ENAEZKWEFTERE -
% 21. 12C HEHER

Header

0x55 OxAA 4yt 1 Bz Aa (ERRE) fund

5. MRABEER SEFTEERPLEAE - NTETAEERS -
a. TEMERENERZN BESEMENEFERWREXRENRE TRERERAFTELSHI Wk (HINES
12C #UrEE CAN B ) - HEHIEXTEH - CAN-12C BEALMEE - AR 12C B RN EWERER & 12C 24
FREE - Fit 12C BEREZEREG 12C ZFREHER - ATERBERRREFRR 2 BNEM  WRFHHET
—1T - BRRER 10 TRAREBNEHRREASSFEE -
b. FEEFTEERPLEMRHENERR (28 FIFO) - EEHIERXBF > BT ERNENRESEMETE
ZEETER - BXIBHER T M@ FIFO - a0 F 34 fik o

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

} Custom_Element;

ItoC_out

| Interrupt | Main() |
| - [ ItoC_in++ ItoC_out++ | |
| Receive ‘ ItoC_count++ ItoC_count——‘ Transmit |
message message to | |
| | from12C CAN |
| ! | !
| | | |
| | ItoC_count =2
‘ p— | C2lin++ 21 outs+ | - |
| eceive | Transmit
message | C2I_count++ C2I_count-- message to | 3
} from CAN 12C |
| |
| I
| |
Y L
ItoC_in
B 34. 1575418
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6. (W& TEREARR  EEFTRN « HEREES -
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ZB

BEEATNENR  BREFNEDFERIEENEN - FEENBABE  URFBENENEEREURETEN

E o

2. BREDIARSNEYEE BEEERRBESEME N wETREEBANEE > fIMBERAK - BR « FAER
HERE °

3. BEREFBPEHEENEYEE  URARREENR - ZHHARIEF  NEHRBEEEFEHFER > ERNERE main(

BT ©

- o
-

HERER

35 BN CAN-12C #B#ZZ WRNIBREE > RPE—E N EPEUERES —BENEPEEAENAR o CAN-I2C
ZZ N0 BNEBMER : 78 12C #UR ~ % CAN Uk « 2B CAN E#& -~ £/ 12C E# - M{E FIFO ESEREnMEE
B AR S RER o
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TREANERE

10 interrupt

Readl2CRxMsg

Receive message from 12C

getl2cRxMsg

A4

Overload control

A4

processl2cRxMsg

Receive message from CAN

getCANRxMsg

A4

Overload control

A4

processCANRxMsg

12C TXFIFO Trigger Interrupt
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processCANTxMsg

U

sendCANTxMsg
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processl2cTxMsg

]
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| 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
| |
| | | |
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tEARAMER TI ZAART A (SysConfig) BIFZ/ME » E4E CAN M 12C WARRERE - BB N ELEXRERER
B TREFH{CERRERBRE

35 AT RE RN B I REFIR P HENERPRE - W E 37 fik -

B 37. E5E#E

BARAR

UATRABHFBRERTBRNERINNVE - RETPHRXBEZTEMNERS © 12C EWSEER KX EER bridge_i2c.c
A bridge_i2c.h & o CAN Ui B2 & R X & M bridge_can.c # bridge_can.h & © FIFO T4 M & user_define.h

EE o

ERETUERBRBEERRED BERN o flan > FERFE 12C R - EAETLHERE bridge_i2c.c M bridge_i2c.h >
LA A R R o

ERERREBEARENE » 528 MSPMO SDK £ DriverlLib X o

7 22. R FIRY

=% 2253 £ L] =
12C readl2CRxMsg_controller() |EI#EHBEEXENER (ER 12C T EHE) bridge_i2c.c
getl2CRxMsg_controller() |ER{SE#UWK 12C HE (ER 12C TEHE) bridge_i2c.h
getl2CRxMsg_target() HBCERM 12CHE (ERI2CREBEE)
process|2cRxMsg() HREERM 12C AEENEEHFEFZE gl2C_RX_Element
12C & process|2cTxMsg() HEIGEKR 12C F%H gl2C_TX_Element &3
sendl2CTxMsg_controller() |4E[ 12C EXAE (EFR 12C B E)
sendl2CTxMsg_target() & 12C BHEAE (ER 12C (RBEE)
CAN #U getCANRxMsg() BUSE&KK CAN FLE bridge_can.c
processCANRxMsg() ER D EWH CAN BRI AEHMEFE gCAN_RX_Element bridge_can.h
CAN &g processCANTxMsg() HERELR CAN E3%H gCAN_TX_Element &=
sendCANTxMsg() #ZH CAN E3%E
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Custom_Element 2 user_define.h FEZR 448 o Custom_Element FB{E FIFO T 44 - £ 12C/CAN Sty T4
AR 12C/CAN BEW M A TH - FAETURBEESRULERE -

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

} Custom_Element;

HRFIFO - B 2 @2 EE A FIFO - & 6 B2 A RER FIFO RE -

Custom_Element ItoC_FIFO[ItoC_FIFO_SIZE];
Custom_Element C2I_FIFO[C2I_FIFO_SIZE];
uintl6_t ItoC_in = 0;

uintl6é_t ItoC_out = 0;

uintl6_t ItoC_count = 0;

uintlée_t C2I_in = 0;

uintlé_t C2I_out = 0;

uintl6é_t C2I_count = O;

&R

#EMFEH CAN 2471 > FEAE A E CAN IREAFMBUWEE o B RE » ATLAERAME launchpad A M {E CAN-12C 15
ER (—BAERCETEHREE —@E2CHEBEE) REKEK - & CAN DHEZEBIEE LaunchPad &% CAN L&
B DB R B LaunchPad U CAN sE ©

CAN Analyzer
CAN CAN
transceiver transceiver
N N
A 4 A 4
CAN CAN
Buffer Buffer
12C 12C
controller 5 target

B 38. 78
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B 39. CAN 7 #7823 T~ BE1F X FIEE AT 57 &

Index

10

11

12

13

Time

0.000000
0.000900
75.392500
75.393400
96.807600
96.808400
111.433500
111.434100
127.068700
127.069200
137.580700
137.581200
160.259200

160.259700

Device

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Device0

Channel Frame ID Type

0 0x1
1 0x1
1 0x2
0 0x2
1 0x3
0 0x3
0 0x4
1 0x4
1 0x5
0 0x5
0 0x6
1 0x6
0 0x7
1 0x7

B 40. EZ 5B PC Rin 2/

Htp&iR

N EER

& MSPMO SDK

= 3% - E— S HAE SysConfig

RS
RS

v

=N {%ES - MSPMO 12C Academy
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CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate

CANFD Accelerate

MSPMO G %% 80MHz #§iE &8s » Hilr8EF M
MSPMOG LaunchPad BB & E4
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ALL

Tx

Tx

Tx

Tx

Tx

Tx

Tx

Len

Data

00 11

00 11

00 11

00 11

00 11

00 11

00 11

00 11

00 11

00 11

00 11

00 11

00

00
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I12C & UART F& &Rt

RREHEREA

WFRLEAE 12C & UART BIEEFEH - B FERET > MSPMO HE A 12C BEHE - & 12C 124 E@Wm2| 12C BHE
B BHESWECEKRNMEEE - EEEEAEFELERRE BESFER UART NHSEREREE - B 12C #4I35E
AMEIEEEI > BESEeEER UART £EZWIINRE —EMTHE - B 12C ZHI5ENMEMLTAR - BiESgE
R UART HEBEZWINRE —BUTHANEESEENRTERNRE -

MSPMO #%3# 12C SCL 1 SDA #&RIBEIEZE 12C #4188 - MSPMO t2fEf UART TX # RX £ EEZE UART £E -

3.3V
3.3V

12C Controller MSPMO >< UART Device

12C UART
B 4. ZR e ZE
ik B
EANBARE M
12C ERRERBES 12C_INST
UART ERRIEHHES UART_INST \
HENER
RIS FrEEMEE PR THNESR » hEHIE HENEE hirRNEBHEE - HEMN EVM 7l ARETERERRS -
HENER EVM
MSPMOLXxXX LP-MSPMOL1306
MSPMOGXxxxx LP-MSPMO0G3507
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gk

g

# SysConfig FERIE 12C 4 - KEBERABEBERN > WHA RXFIFO #83% -~ FiER ~ F1EER - BRMREX -
TX FIFO Tigfx ~ RX FIFO gy - LA Hr Eatf A i o

2. 1 SysConfig 3R E UART 4 - RERBMFNREER - BARY - G - BREEHER « hEER « MEHR
TRRERIER « AR - SR RX#R o

4
1.

BErER

1. EEABRRES %R 12C_MAX_PACKET_SIZE W K/NEUBEEEHNHE -

2. MRAEEFEAN 12C EARBBEEN LR EMEE - REBE—RER > ¥ 100kHz - EREFE A 10kQ - BEHY 12C E
TR REEBRMEMEN LR B o WK 400kHz B - BEERAEE 4.7kQ WEME -

3. ERS UART B4F%E » FFFE SysConfig UART BB ETRA FERFFENE - #EE > THETNITERSERS
BEzBELURREZRE - WA ERNATAMNREESEIRRTH o

4. REFREFRWETEERE o UART M 12C FRREMe L EAMERTE - AL ERE > L FRACANERES
HEERFEFHHAERRE - TERERAT  BFREABPEEER BEEREIERBE
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EBRER

42 BRBEHNBRBRRER - WRAXKBENFRR 12C ERHEREREFTR - RKEB UART BREH -

Initialize Device

12C IRQ Handler

¥ Target Start Target Stop

12C Pending

Other Interrupt

Initialize variables
for received data
count and max
packet length

Interrupt

RX FIFO
Trigger

Data received flag
set to true

Is there space left in
the buffer?

Save data to RX
Buffer

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

Data received
flag true?

Transfer received
data packet into TX
Data buffer, set TX
ready flag to true

Enable interrupts,
events

Ignore data
Set buffer overflow
error

-

Set no data
received error
flag

v

Set error flag

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

Collect error data

h 4

Send gTxPacket out
via UART

and assign to
gErrorStatus

B2 RS R

KERE

LFERGER TI REEE TR (SysConfig) B TH > EARBRABRRBNEERAR - ZBEFX N HRERBERRRE

A RIEECERRERERE
42 hIEMMBRNIE T E 2c_to_vart bridge.c EEEH main() BIEK 2 -

TREMPEREE : MSPMO FZ#& 75

April 2025


https://www.ti.com/tool/SYSCONFIG
https://www.ti.com/

https://www.ti.com/ R R

BARAR

HEARASARCEBENRERE EZNERIECER - LWERAERABEZERZUNEHNERNE - TE—@EHEER
BRI P AR TR - WEEER UART B8 X o i BR—ERARERABHKRE  UR—ERRRFHER
RIBWEH - RFR - ST - RENEEN DRSO TR

#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[I2C_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 gErrorsStatus = 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 */

FEARKXBHEREHEE - B AHRCRENARRME - AR BMATEHNEM - HRSHELSIKRL - &K BEE
EEE - EEH —EEENERNRRNERMTRERLYT - EMEB UART EHE X -

int main(void)
SYSCFG_DL_init();
gTxCount = 0;

gTxLen = I2C_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;
gRxLen = I2C_RX_MAX_PACKET_SIZE;

NVIC_Enab1eIRQ(I2C_INST_INT_IRQN);
NVIC_Enab1eIRQ(UART_INST_INT_IRQN);

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

BETRAEXBR 12C IRQ EEER - LREXABARBBNEFELENKE - #F  BEXARSERIERRHEFEN - B
FRBFEETER 12C MBRGER > KRESVRCTHREZE - SEEDEETRRXFIFO AAERE  RESREE
HEERTREANGZH - 2FE[ > ARBERINEREFER - BZBTE  IZRERIINE - EFEEHEHA TX
FIFO g3 - RESMECHEENNU LAY - IRKECEEU A » Al FIFO S EARIRENERNR - WRGEE
HETR 12C FLLIRS > KEERERBTWIESR - FEBRIEY  BRUENEKFRSERIEREREFSR > LM UART
TX BEERRAR true - EARBREEM[EN > KESTEREAMEMAR o It ISRBEBS gErrorStatus BB EEE R E
RATEREE 12C SR HE o

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 is received */

gTxCount = 0;
gRxCount = 0;
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_receiveTargetData(I2C_INST);

}

break;
case DL_I2C_IIDX_TARGET_TXFIFO_TRIGGER:

/* Fi1l TX FIFO if there are more bytes to send */
if (gTxCount < gTxLen) {

gTxCount += DL_I2C_fillTargetTXFIFO(

I2C_INST, &gUARTRxData, (gTxLen - gTxCount));

} else {

/z“:

* 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 (uintl6e_t i = 0;
(i < grRxCount) && (i < I2C_TX_MAX_PACKET_SIZE); i++) {
gTxPacket[i] = gRxPacket[i];
DL_I2C_flushTargetTXFIFO(I2C_INST);

dataRx = false;

}
/* Set flag to indicate data ready for UART TX */
guartTxReady = true;
break;
case DL_I2C_IIDX_TARGET_RX_DONE:
/* Not used for this example */
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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;

g FF R RE —REXHE R UART IRQ EEER c UART IRQ EEENEARBFERINERRRERR o B UART
RX i FIRER > XESKEZRINERREFEEER gUARTRxData - AEREREUARTENN RX ERERF o &

4 UART $5:R6F » ¥{TIt ISR » M IEREAERAIEIEIRE gErrorStatus ©

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;
b
3

HAibER
1. #INESR - T8 MSPMO SDK
2. EMESE - E—DMAF SysConfig
3. f=J{%ES - MSPMOL LaunchPad™
4. =M {&EES - MSPMOG LaunchPad™
5. =M ESES - MSPMO I12C Academy
6. =M{ESE - MSPMO UART Academy
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REtaRe
B F RSB R R IATZME CAN-SPI 15188 - CAN-SPI BB AMREE —EMH LEXHEWEN > YES —ENE LZER
HEXRZEN o THHAESNERR - FRAAXE SPI E2FREARARRBELTEE -

43 BRI F R HEEE -

MSPMO MCU CAN
SPI SCLK Transceiver
T
CAN TX
ARE 'n UL
» »

| Signal Processing &

i ts el FIFO (in software) GRS CAN RX
SPICS - {
| 110
110

B 43. FERIEEFEE

FrEEARE
HFEFAEZE CANFD F1 SPI o
7 23. fFEABRE

FESRIHEE AR AEER B
CAN #+E (1x) CANFD ERRNEFER MCANO_INST
SPI & (1x) SPI ERXBHBR SPLOINST

HENKE
RIE & 23 FEVER - WG = 24 PREMEE - WEN EVM T ARETRERE

7 24. B EE
HENER EVM
MSPMOG35xx LP-MSPMO0G3507

Eig
2 CAN NEMEARRE - 81 CAN BHX - (utHF - 8 RAM HEZ - ZEMEREEEATEETH » WMLER
A B o EHFIRNEF - CANFD A 250kbit/s fFEZEEEL 2Mbit/s ERIEE o
a. CAN-FD BERENEERHIERE -
i. £ ECC WEHA 1KB 5 SRAM
i. TIRRERERE FIFO ~ ETFIESEH FIFO (5% 32 Ax#H)
i. &%32EEAEREFTFENE 4 BEABEREETE -METRENEY FIFO (SERZ 64 BxH)
iv. &% 128 {EEKas Tl

-
-

b. REA CANFD #= :
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TR X E 64 {uti CAN-FD F4E
=% 8Mbit/s LT

c. WMEZEFH CANFD #= :

TEXIE 8 I

TFCAAE#E CAN AE

=3E 1Mbit/s WAL TE

2. W CANFERS

BREMRE - LxRyR - BT - BRE - ZEWERS,EEATREEN - BEFRS

B o HEHIRXBP  BAFK - ERRENEREFRNAERTLUEE  Hib¥H o AIREEWN o FEE > MRFEW
EBH - FREXEERERRE -
* @brief Structure for MCAN Rx Buffer element.
typedef struct {
/*! Identifier */
uint32_t id;
/*! Remote Transmission Request
* 0 = Received frame 1is a data frame
1 = Received frame is a remote frame
7':/
uint32_t rtr;
/ I Extended Identifier
0 = 11-bit standard identifier
* 1 = 29-bit extended identifier
-,'r/
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
* 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
7':/
uint32_t dlc;
/*! Bit Rat Sw1tch1ng
* 0 = Frame received without bit rate switching
* 1 = Frame received with bit rate switching
-,'r/
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
-,'r/
uint32_t anmf;
/*! Data bytes.
only first dlc number of bytes are valid.
7':/
uintl6é_t data[DL_MCAN_MAX_PAYLOAD_BYTES];
} DL_MCAN_RxBufElement;
3. BASPINEANEARRE  BFESPIEX U -FAERNM FIFOZE - ZEMERTEERAPRETEN - WLEA

BB - HHEHIRNTD - SPI ARBIEFIZRIIBBRE o SPI FEZHBIZFEN T L 500k £t REE o
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a. SPINFEHEERE:
i AREREHIFRRBRLZE
i, ] 4w AR AR A T R A TR BR AR
iii. WM EX (TX) MEW (RX) £ HEER (FIFO) ;
iv. X# PACKEN ZheEfEBEN TENBE
v. ARBERFERDRARFEE SPIER
vi. EXEREW FIFO B B ~ HBIREFE G R - A% DMA TR &

4. WBE SPIGIE - SPI BEN U TARENETERN EEERSKEN FAZTERBRREFNESH WELXE
FEAETTEABENBRAGE - ZEHIRNTHR > AEHEKXA : <55AAID1 ID2 ID3 ID4 Length Datal Data2 ...> ©
FERETERUAREINBAER  BRIENERERE CAN EFRHE - 55 AA BiEFE o ID BHA 4 {7t o Length
BiEA 1 BuTH  RREPRE - FIE > EEAEFEHRSPIFHIE - BIZE—SHE R B EZ W EEMATRENES o

7 25. SPI SHERE =

Header

0x55 OXAA 4 fra 1 BT (BERRE) fun#d

5. HMRABEER SEFTEERPLEAE  NTETAEERS -
a. TERMERENERZN BEFSEMEHEFERWREXRENRE TRRERAFTECSHI Wk (HINES
SPI #ZUrE8 CAN S8 ) - EHHIRAIEF - CAN-SPI LB @S -
b. FEEFEBRMLENRHENERR (F FIFO) - EEPIBRABF > BT ERNENRESEMETE
ZEETER - BXIFPERT M@ FIFO > 40 E 44 iR -

typedef struct {
/*! Identifier */
uint32_t id;

/*! Data Length Code*/
uint32_t dlc;

/*! Data bytes*/
uint16_t data[64];

} Custom_Element;

S2C_out
1

‘Flnterru;; 7\ ‘FMain()i 7\
| - I sac_in++ S2C_out++ | ‘
| Receive | $2C_count++ $2C_count--| | Transmit |

message message to | |
| | from SPI CAN |
‘ ! ‘ !
‘ ! ‘ !
! | ! \ S2C_count =2
‘ R | C2S_in++ C2S_out++ ‘ 3
| Receive s s ¢ | Transmit
| message | _count++ _count-- message to | 3
| from CAN SPI |
| ‘ | ‘

| |
p—— pp—— ‘
S2C_in

B 4. 1512554

6. (WE) TEELARG - EERTN - HBREES -
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ZB

BEEATNENR  BREFNEDFERIEENEN - FEENBABE  URFBENENEEREURETEN

E o

2. BREDIARSNEYEE BEEERRBESEME N wETREEBANEE > fIMBERAK - BR « FAER
HERE °

5. REEBREEENEDLE  UREREEN  ERARKEST N ERREREEEESR . SN EHE main)

TR

- o
-

EERER

TE®R CAN-SP| ### R BAREE  FPE—ENMEPERAERES —BNEPEEANENT R o CAN-SPI 15
D ANEBIER ;- # SPI W ~ £ CAN UK - &8 CAN &8 - &/ SPI & - M@ FIFO B EEEERMEE
B AN B ARER o

EER c SPI R—ERREENZEBNBERLR - EEFIRARER— B THR  ZEFRREHSER—ETLTE - BRI
REKETH - SPIRX FEITNERR SPI # - L AR TX ERHEA SPITXFIFO o & SPI LAZHIZEEXEE > SPI BHARE
BEHBH#TF SPI TX FIFO &I ENBAAE o % SPI LUBBENEF - Al SPI 2ERKFENBESEHIRMBBEN - FELLEHIP
A& W LLURE SPI EEESR -
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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

B 45. BB R R A

TREANERE

B : MSPMO ¥ &%

83

Transit message to SPI

processSpiTxMsg

<

Start sendSpiTxMsg
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KERE

tEEARAMER TI ZAART A (SysConfig) BIFZ/ME » B4 CAN Ml SPI WARRER - EBEFMTHRERERER
B TREFH{CERRERBRE

A& 1E SysConfig H#§ SPI ;R E AT HIZSNBEBRME o
45 AT EEMN BN IB T REGIRXPHENERTIKRE W E 46 iR o

B 46. 1EEEHE

BARAR

ATRABHBERTBRNERINNVE - REFPHRABEZTEMNERSD - SPI EWEEH RN EER bridge_spi.c
# bridge_spi.h & o CAN U B2 &R X &R bridge_can.c # bridge_can.h & © FIFO T4 M &7 user_define.h
E&

FRAEUTURRBREBEERRES ZERN o fln » ERFEE SPI AR - F£HETLRE bridge_spi.c # bridge_spi.h » 5L
AHENRR o

ERBERBEARENWEN » 5528 MSPMO0 SDK E DriverLib X # o
7 26. B A58

=% B WA s
SPI 1K getSpiRxMsg() BB EERM SPIFE bridge_spi.c
processSpiRxMsg() EREERY SPI AERXAMEFEFZE gSPI_RX_Element bridge_spi.h
SPI &g processSpiTxMsg() IR TH SPI E3%H gSPI_TX_Element &3
sendSpiTxMsg() & SPI &AL
CAN &I& getCANRxMsg() ER48 B #E W #) CAN 38 bridge_can.c
processCANRxMsg() EHin g EWA CAN AEBR LK HFEFZE gCAN_RX_Element bridge_can.h
CAN &g processCANTxMsg() EIGELH CAN F2XH gCAN_TX_Element 13
sendCANTxMsg() #H CAN EZXH A
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Custom_Element 2 user_define.h FEZHM 448 o Custom_Element FB{E FIFO T 44 - £ SPI/CAN Eiayea H T4
A% SPI/CAN WM E A TH - FHETUREBEEMSRULERS -

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

} Custom_Element;

HR FIFO - B 2 @2 EE A FIFO - & 6 B2 A RER FIFO RE -

Custom_Element S2C_FIFO[S2C_FIFO_SIZE];
Custom_Element C2S_FIFO[C2S_FIFO_SIZE];
uintl6_t S2C_in = 0;
uintlé_t S2C_out = 0;

uintl6_t S2C_count = 0;
uintl6_t C2S_in = 0;
uintlé_t C2S_out = 0;
uintl6_t C2S_count = 0;

&R

#EMFEH CAN 24718 > FEHAE A E CAN IREXNBUWAE o A RE » ATLAMEAME LaunchPad # A&/ 1E CAN-SPI 18
1Z22 (—1EA SPI 4|25 > — @A SPI BERE) REMEK - E CAN 2HTEZEBIESIEE LaunchPad &% CAN FHLE
B> DATEAT R R LaunchPad #UX CAN FlE o

CAN Analyzer
CAN CAN
transceiver transceiver
N N
A 4 A 4
CAN CAN
Buffer Buffer
SPI < RS
controller peripheral

& 47. =5
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BENAE RS

Time Device Channel Frame ID Type

Index AL
0 0.000000 DeviceO 0 0x1 StandardFrame
1 0.000300 Device0 1 0x1 StandardFrame
2 18.323700 DeviceO 0 0x2 StandardFrame
3 18.324100 Device0 1 0x2 StandardFrame
4 33.411500 DeviceO 0 0x3 StandardFrame
5 33.411900 DeviceO0 1 0x3 StandardFrame
6 50.216400 DeviceO 0 0x4 StandardFrame
7 50.216900 DeviceO 1 0x4 StandardFrame
8 67.378700 DeviceO 0 0x5 StandardFrame
8 67.379400 DeviceO 1 0x5 StandardFrame
10 344182200 Device0 0 0x6 StandardFrame
11 344183400 Device0 1 0x6 StandardFrame

B 48. CAN ¥ 18 3 T BE1Z X FIER AT 57 &

B 49. BEH B PC Rin k2

Hib&ER
- EMESS > FE MSPMO SDK
- EINES] - £ —ZLBAF SysConfig

CANType
ALL

CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate
CANFD Accelerate

CANFD Accelerate

o EEMESR - MSPMO G 7 %) 80MHz #2455 > H i SEF M
« =W EES - MSPMOG LaunchPad Bi B E#

=INEBE - MSPMO CAN Academy
- EEMESR > MSPMO SPI Academy

TREMPEREE : MSPMO FZ#&
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RT
ALl

Tx

Tx

Tx

Tx

Tx

Tx

Len

32

32

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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CAN Z UART #B1Z28

BEtaRe
B F RSB R R I{ITZME CAN-UART 183287 - CAN-UART BB AFREAE —EANEH LEXIBERER - XHES —EME
LW REXZEN o THILEHIHEL

50 MR FRENIIEER o

MSPMO0 MCU CAN
Transceiver
UART RX CAN TX

Juuy
Juuy

UART TX 1o 110 CAN RX

Signal Processing &
FIFO (in software) "

} UART »
T

L

B 50. 7Z#HEEREZ B

ik B
FEFZEE CANFD # UART o
& 27 FrEABRE
TEMIhEE BARZHEEH Mi&E
CAN NN (1) CANFD ERXEREE MCANO INST
\ UART A& \ (1x) UART \ ERREFBE UART 0 INST \
HAENER

BiE 7= 27 FHOER - LLEIHIEE % 28 FHRBEMEE - LN EVM TTRARNETRERE o

7 28. IHBREE
HAENER EVM
MSPMO0G35xx LP-MSPM0G3507

oy

Eig
2 CAN NEMEARRE » 81 CAN X (U thF - 8 RAM HEZ - ZEMEREEEATRETEH » WLER
AR BN o EEHIRXTEH - CANFD A 250kbit/s P& HEFEE 2Mbit/s BREERE o
a. CAN-FD BERENEERIERE -
i. £ ECC WEHA 1KB 5 SRAM
i. TFIREREE@ FIFO ~ E{r5IEEH FIFO (K% 32 AxH)
i. &%32 EEAEREFTFENE 4 BERABEREFTE - MERRENEY FIFO (SERZ 64 BH)
iv. B&% 128 EREETH

4
1.

b. MREA CANFD #= :
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BENAE RS

i. TEXIE 64zt CAN-FD FH4E
i. =iE 8Mbit/s WLTER
c. MRZEMA CANFD &= :

i. FTEXE S8 {UTAEEL CAN HIE
i. =¥ 1Mbit/s Bz TR

2. R CANFEAR  BRFEERRE - LxRJR BT - BERE - ZEWPLERI/EEATREEN  BLEFTER
B o HEHIENRD > BN ERRENENETENMEDAIUEE - 4B oAREEN - HER > WRFEW

EEH - ERELABRRERS -

ek

* @brief Structure 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

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

o

uint32_t xtd;

/ I 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
9 15 = CAN: received frame has 8 data bytes
* 9-15

“/
uint32_t dlc;
/*! 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 = CcAN 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
Received frame did not match any Rx filter element

1
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;

CAN FD: received frame has 12/16/20/24/32/48/64 data bytes

3. R UART NEMERRTE > 81F UART #xX « XFRE FIFO & - ZELL:E

B o EEHIRRKIED - UART fEH 9600 KIF=R o

TREMPEREE : MSPMO FZ#& 88
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a. UART BERBENIERREE
i. FARER- FLANTERRNEEERSEALT
i. AREREOFIINE
iii. BIKEBEZK FIFO X8 DVMA EREH
iv. XEERAZREXEIRE

4. HBE UART :IE o UART BELUNU TAREMNETER - EEELSKEN  FRAETEBREEFMNERH - mAMS
E FRAETIEARENBEMAHE - ZEHIRNEFP > AEKKXA © <55 AA D1 ID2 ID3 ID4 Length Datal
Data2 ...> - EAE I EBUMBKRIBMAER - SLIRHNERMEIXE CAN ERHE - 55 AA B1EHE ° ID BEA 4 B
LAl o Length B A 1 BT - RTIERRE c FE8 > EFEAEFEKR UART HUE - BIZA—SHE S Y AMERE
W R AR AT R A ©
7 29. UART A#E# =

0x55 OXAA 4 frma 1 Bz s (BERRE) uxéd

5. MABELRE SEFEEAPLAR - MAETHAESERSE -
a. ZERERENEREND BESENEHAGFEEZVCIEEMENRE ZERERFEGS WL IHE (FINESE
UART $ZU 82 CAN i) o E&EHHIRRNIES - CAN-UART BEAEEESE -
b. FLEEEEHRMLEEARYEENRE (28 FIFO) - EEHIRINEY  B3F - ERNERRESERENE
ZEETER  BXBPESRTWMME FIFO » MTAIR °

typedef struct {
/%! Identifier */

y Ao

U2C_out
1 \\\ ’\’/\
| LV
\ \ | J‘ “

\ [
\ /]
5 2 /]
/]
/ U2C_count=2
4 3
~ P f

6. (W& TEEARR  EERBR - HFREES -

B 51. 555 AE

RErER
1. REEATNENR BIAZNEFRRIEXNER - FEENEABE > EARFTEENENEERBIUSZTEN
& o
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2. RESHBARENENL BREBMEERNE I CEEEREWROEE - FIMBRKK B - HEH
RS -

3. RMEATHEENENE  UBRRRFEN  EHARKET  NEARBREHFER - RAGFHE main)
CELE LR
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EBRER

TERER CAN-UART BEZA NEXBRER > RPE—EMEFERAEERES —BMEFEERAENER o CAN-
UART B Al A IEB 15 : £ UART 24k ~ £ CAN Uk ~ &£H CAN & « B UART &y - ®M{@ FIFO B8 =8

T %8 o 51 S EE AR S AR ER o

Receive message from UART

getUartRxMsg

A4

Overload control

A4

processUartRxMsg

Receive message from CAN

getCANRxMsg

A4

Overload control

A4

>

Transmit message to CAN

processCANTxMsg

sendCANTxMsg

Transmit message to UART

processCANRxMsg j> processUartTxMsg
UART TX Interrupt
sendUartTxMsg start sendUartTxMsg
S A ]
B 52. EfF R
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KERE

WERARXMER TI ZA4AKE T A (SysConfig) BIFEN T > 4 CAN M UART WAKERENE - ZBEF N EREEEERR
# > JAIESCERARRBARRRE -

52 R TR RN B I REFIR P HENERPHRE - 0 E 53 ik -

B 53. 5 HE

BARAR

UATRABHFBERTBRNERINNVE - KEPHRXBEZTEMNERS - UART ZRESRRXEERN
bridge_uart.c # bridge_uart.n 1 o CAN $Z Uk 82 &% )% =X\ B 2 7 bridge_can.c # bridge_can.h /1 o FIFO T &EBE
user_define.h HES

FRHETUSRRIBERRES SEEN o fli - ERFEE UART BR > FHE TLURE bridge_uart.c
bridge_uart.h » LA0Y ¥ FERY R X ©

ERERRBEARENWERN - 528 MSPMO SDK £ DriverLib X o
7 30. B AZH

=% B HEA v |
UART $ZU getUartRxMsg() ES 2K UART HLE bridge_uart.c
processUartRxMsg() Bin 2 ERM UART B XA EFEEFZE gUART_RX_Element bridge_uart.h
UART &8 processUartTxMsg() IR ELH UART B2 gUART_TX_Element &=
sendUartTxMsg() #H UART SR
CAN £k getCANRxMsg() BSE2#EKH CAN FE bridge_can.c
processCANRxMsg() EREERW CAN AERX LM EMEFZE gCAN_RX_Element bridge_canh
CAN &g processCANTxMsg() ERELH CAN E2H gCAN_TX_Element 3
sendCANTxMsg() #H CAN B2
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Custom_Element 2 user_define.h HE&HM 448 o Custom_Element FB4E FIFO T4 - & UART/CAN EiEyE H T
#H LA R UART/CAN EWHEATH - FAEURBEEES LR -

typedef struct {
/*! Identifier
uint32_t id;

uint32_t dlc;

/*! Data bytes*

uintlée_t data[6
} Custom_Element;

:‘:/

/*! Data Length Code*/

/
4];

HR FIFO - B 2 @2 EE A FIFO - & 6 B2 A RER FIFO RE -

uintl6_t U2C_out =
uintl6_t U2C_count
uintl6é_t C2u_in = 0
uintl6é_t C2U_out =
uintl6_t C2U_count

0;
0;

IO« 1

0;

Custom_Element U2C_FIFO[U2C_FIFO_SIZE];
Custom_Element C2U_FIFO[C2U_FIFO_SIZE];
uintl6_t u2C_in = 0;

=R

# M7 LaunchPad LM XDS110 - fEAZE W LAERA PC £ UART inEX R EWEE - #E ~E > W1 LaunchPad 7] %
B 5 W18 CAN-UART #B1%88 > AKX —EEE - PC EBHEF —1{E LaunchPad &% UART =58 - XDS110 AIf¢ % — 1@

LaunchPad #U UART siLE

B 54. 78

TREMPEREE : MSPMO FZ#&

CAN CAN
transceiver transceiver
N N
v v
CAN CAN
Buffer Buffer
UART UART
N N
A 4
Terminal
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B 55. PC K fe/7

Hih &R

+ T® MSPMO0 SDK

- E—S B SysConfig

+ MSPMOG #:1if2 %t (TRM)
+ MSPMOG LaunchPad BI®E#
+ MSPMO0 CAN Academy

+ MSPMO0 UART Academy
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4T 10 & UART #5138

RREHEREA

L ERAEERRHEESE GPIO MRS - EHEER UART REEXETH - EHE X R GPIO RN KA HzE
PRIEEHIEE (MCU) > ATEHR I Z LB AER  WiER UART BB ERERZ MG (HlI0 PC k) o FTEHEEHNESR
ﬁ o

F 56 BRIt FRAERZHEER -

Timer
(40ms)
Signal #1 —¥ E—‘_’
sara iz —(rais | S
UART Host
the frame
format
Signal #N  — E—I_'
MSPMO MCU

B 56. 7 Z#EERE B

FrEEARE
WERAEZEZE 9@ GPIO ~ 1 BEREEM 1 18 UART ©
* 31. FFEABRE

FERIIE AR EER Bt

10 & A CREEA] ERRNETER GROUPT_IRQHandler
ERFER B TIMGO ERRNETBE TIMGO_IRQHandler
UART #i i UARTO ERRIETESR transmitPacketBlocking

HENER
RIE 3R 31 FWESR > WEHIEE 3R 32 AR BEES o HEMN EVM AT AR ETRERERE °
& 32 B EE

HEnER EVM
MSPMOL1xx LP-MSPMOL1306
MSPMOG3xx/1xx LP-MSPMO0G3507

RSB
1. HEEX 9 GPIO FARAMYARAE o

2. BEINUTEAERER - WEB UART @E# PC F& —ETEMIE o
3. MABETRERRE 40ms EFf—REH -

TREANEREH : MSPMO FR&
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RirER
WEERE 9 1 GPIO SIMl (PA10-PA18) SREAENGERIARAE - & 3= 33 AT RAVAERRIRE ¢
7 33 5/ ERIES BRI E R

GPIO 5K B
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

ELAESIMEES - PA14 7 Launch Pad L EEE#E 2B S2 - & S2 IR T > PA14 8 TR E#iH - ZRHEAME]
M SESINGSTER 11 BEEMEAS1 o B S1HRTH > HESIHEW LERZE 3v3 - flil - & S1EEZEZ PAIS HM
&l SW BRI T > A% 7= 34 IRV ERIES o

& 34. 9 15| BRI E#I 15 =L

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 1174 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

GPIO 5| PA18 PA17 PA16 PA15 | PA14 PA13 PA12 PA11 PA10
AR 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
PA18&14 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

EE—E SWHIZETE > MCUSMNHEHRERER (2 fuxi) WEREN - BEARER UART BIUTHENEARNFHER
EXZE PCo

EES 40ms AREEM SW HIET - MCU S ERIREEXE PC o 33X F| PC HH BN = 35 /R :

7 35. B UART B2 5 ##% =0

bl B® (2 fuxid) HRRE HRRID(1 BRID 1z @< (1ftx XBHRS BH (N BEBEA (24x8)
(1fzm  fwé) #) #) (1425 )

:D) #)
& O0x5A 0xAS5 N 0~63 0~63 0~255 0~255 & CSumL CSumH
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HlnEE
57 BRT EEE (main BX) B GPIO F#EE (GROUP1_IRQHandler (=) WEXBRER -
TIMGO HET R E#EEERR : EATHSEPER > 8 40ms BE—XREBIER °

Anyone of 9
( Start ) ( ‘Ghosisr )

Initialize CLK GPIO TIMER UART Update SWs status

entlo GPIO e Fllese 5t g ol of
enable Timer AO interrupt Check sum and fill 2 Bytes in txPacket

start Timer AO count Reset Timer counter to load value
While (1) Transmit the txPacket through UART

Break and Return

& 57. B/ R BRI

EARAR
FiEs%

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

_WFIQ;

TIMGO_IRQHandler

switch (DL_TimerG_getPendingInterrupt(TIMER_O_INST)) {
case DL_TIMER_IIDX_ZERO:
transmitPacketBlocking(gTxPacket, UART_PACKET_SIZE);
break;

GPIO GROUP1_IRQHandler

if (DL_Interrupt_getPendingGroup(DL_INTERRUPT_GROUP_1)) {

datastatus = (GPIOA->DIN31_0);
dataTemp = (dataStatus >> 10);
gTxPacket[7] = dataTemp >> 8;

gTxPacket[8] = dataTemp & OXFF;
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siganlcChecksum = checkSumlByteIn2Byteout((gTxPacket+2),7);

gTxPacket[10] = siganicChecksum >> 8;
gTxPacket[9] = siganicChecksum & 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);

=R
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B UART X3 EEM 12C ERES
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58 FBEAMMAER MSPMO 4% 12C R - BERFIESRBAFRDS WRERSE (VART) NHEXEZEEER 12C £
HI28 o WM UART HERKBISHEXRET > UELEIRE 12C BANBRE - @ 58 AR tER RIS ERMSEEE EH#

H#HE o AFEHERTE ATE MSPMO SDK F3KF| o

VCC
12C Peripheral 1
MSPMO % é
12C L .
TT— (Controller) 12C Peripheral 2
VCC
UART >< UART gﬁ
(Corlilgller) - 12C Peripheral 3
12C Peripheral 4
B 58. FRAHREIREERE
V2t 4
LtFEARNEE UART M 12C BiBRHE -
% 36. ELRRE
FEHRIDEE RMLEER i
UART TX-RX " E (1 x) UART ERXTBEPFEA UART_BRIDGE_INST
12C =428 (2 x) 12C ERNXIEFEAS 12C_BRIDGE_INST #1 12C_BRIDGE2_INST
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B £
BiE 5% 36 FMER > & 37 I HEEE EVM EHNEE - RS T 36 FHWESR > LMERHE A MSPM0 X E MY fE
# EVM o
7 37 B RE
HENER EVM

MSPMOLxxxx LP-MSPMOL1306

MSPMOGxxxx LP-MSPMO0G3507
X
1. 7£ SysConfig # - #% UART BERELNITERE « 12C BERERTERBNEZENRECZEELEER -
2. 7f SysConfig F & E UART K45 o TERREA 9600 K45 o
3. £ SysConfig FRE 12C BHEERE o FARRES 100kHz ©
4. TEEBEB[EENRKI2CHEBAS -
5. E&HBIE UART ZHHE (TR) o
6. BERTSEREIEME (TE) o

Ri R
- BAEE : RABMBEETENENELEN FERERE - HIRS 12C BE - KAKE 12C REHARINB L ERLL

HFEEBEA - BRECHIRNES - RERBEFEE - CAZEEREFTS - MAERAPREIREH -

* UART #83H : UART HEREEBRAUTITRERARTRE - EMNERER, KRBT TREARENERRKRLHEREN

HE-

- BREE AR EBTHMARMEE UART ERSE - BERAIBHEZ ASCI BE - R EZIK UART K EREREUEE

RABALEHHLES R - UEREUEE R © BBEK ErrorFlags A& BEE > W7E Uart_Bridge() FHIZHREMRERN
W AR EHAMIEREE - BRI EFRENERERER - WIEB UART NERRHEERAE - ERARXBETEE
BIEAIREH - EAETHEEREERXBRARFERTHRBERNTS o S0 34 NACK BEH#E 12C
HE o
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59~ E 60 M A 61 AR~ T £ UART FB#EZheEWEXTBREE « Main() i1 £ UART ISR #YRZE - K B 58 /Y 12C

ISR 2 o

Uart_Bridge()

Switch:
UART Bridge Status

RX more bytes than
UART Header?

False

True

12C length or
R/W Error?

Fill 1I2C TX FIFO

False

Check if filling FIFO

Set Error flag.
U.B.Status =

Error

covers all data
to be written

4
Set 12C Address, 12C

Controller, Length, R/W.
U.B.Status = START

Break

Wait for full UART RX.
Transfer data to 12C buf.
U.B.Status = I2C Write

True

U.B.Status =
12C Read

True

Lo

Reset UART controls.

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?

All 12C bytes sent and
12C Status = Idle?

12C Read?

b

12C Status = TX Started

All 12C Bytes Recieved?

Error already TX?

Break
True
False
v
U.B.Status = Waiting;
Clear UART Start
Detect
v v

Clear UART RX Data

Break

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

Clear I2CR/W

& 59. Et 7 7B UART_Bridge()

BREH : MSPMO F &%

U.B.Status = TX UART

102

Break
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Error detected?

\ 4

MAIN()

Uart_Bridge()

UART ISR:
RX Interrupt

False UART Start byte
detected?

Fill UART Receive buffer.

?
gUartStartDetected =true UART Buffer overflow

Exit <

True Send error over UART;
Reset error flag
True Set UART
overflow error
flag

B 60. ZHEEEH] UART ISR #9282 7 72 5]
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12CISR:

Switch source

_| TXFIFO Trigger N 12C Status = N Fill FIFO to
" INT "] TX_IN_PROGRESS " gl2C_Length
N TX DONE Disable TX_FIFO Interrupt;
INT 12C Status = TX_COMPLETE
|, RX FIFO Trigger _ 12C Status = o| Filldatabufferto |

Check for buffer Set 12C overrun

v

A4

INT RX_IN_PROGRESS gl2C_Length overrun error flag
N RX DONE 12C Status = >
INT RX_COMPLETE
12C Status = ERROR; .
L, 2CNACK » Set 12C NACK error > Break;
INT Exit

flag

B 61.12C ISR B9 & B 7 el

JrE R UART H&

62 BT T EREEE 12C NEFAFHN UART HE - BRNERE B 58 P ERNAREEE -

- B TAH  BESANETTEREERBNE - ERERBRLEZN - RAEZH UART i o
.« [2C Ht : ERBAB RN 12C BEE B uut o
© 12CERBBAESE: BEBERENIEABZE 2CHBENE -
- EREN: ERNERRE (MITARBEN) - WETEARERN 2C FAHERE °
- EEAEES  EMEITEAMEAMN 12C EHI2E o
« DO~D1... ~Dn: fBERAERHESR -

12C Write Start B
yte 12C W Byte Length Byte
Packet (OXF®) Address Byte (OxFB) N 12C Controller DO D1.... DN
UART Header Data
I12C Read Start B
yte 12C R Byte Length Byte
Packet (0XF8) Address Byte (OXFA) N 12C Controller
B 62. UART 1512553 G589
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E3 /.70 4

LFERGERA TI RAME TR (SysConfig) BT H » B4 COMP Mm@z R EANRERNR - BEEERK N ELRERE

BERE TAERCEARERBRE -
B EAE

HESE UART HEEANBEERBAK 12C HEBAR/) - FEREHRXITFAED #defines » MUTEABERAT :

/* 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)

RMER

- BEEE > 12C BRBFRERZH
- BN ESE - T8 MSPMO SDK

- EMESE > E—DEAE SysConfig

- =M EEE - MSPMOL LaunchPad™

- =M ESEE - MSPMOG LaunchPad™

-« =28 - MSPMO UART Academy
-« =28 - MSPMO I2C Academy

E2E
FESEH TN E2E™ X EWE - EMBE WL B RTEE  LUEIE MSPMO RERETEANRM X E
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UART Z 12C 8138

A

63 FREBLNMAIER MSPMO #5 12C 124185 > BB <SHER UART NHERZZEEZ 12C BERE WA
UART H#B&EBEHHRENRET > UB{LERZ 12C BANBER - @ 63 IS EMFHNEREEEHES - HEFINETET
1£ UART 3 I12C BESRTFZGREIE hRE -

VCC !
12C Peripheral 1
Host Device MSPMO
UART < UART @ (Corlligller) hd 12C Peripheral 2
12C Peripheral 3
B 63. FRZHEEFEE
=R
ERANEARIEE UART M 12C Bi@RE
7 38. BB RE
FEMINEE AABEER B
UART TX/RX /"' UART ERXBPEL
UART_Bridge_INST ° ¥&&& 9600
RAEFE o
12C ¥ HI5 12C ERXTEPIEA 12C_Bridge_INST
TR 100kHz EEEE o

HENEKE

BiE R 38 HWESKR > & 39 FFIH TEYE EVM HHRNEE - R4S 3= 38 AW ESR » AT LUERH A MSPM0O £E M
HFER EVM o
7€ 39. B EE

HEHER EVM
MSPMOLxxxx LP-MSPMOL1306
MSPMOGxxxx LP-MSPMO0G3507
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I N

=

gk

-1 4

att
]

Eig

£ SysConfig # - # UART BB BERTEE - 12C BRRERTEBNEZNRCZEELEEN -
£ SysConfig & E UART K45 o TERREA 9600 4% o

£ SysConfig F=RE 12C REEE o ARXES 100kHz ©

EEFEREENTA 12C HBAN o

EZBIS UART Z5EE (&) o

BRI SEREIEME] (TTR,) o

BARREE o

a. RAMENANZEETENENFEENFEENUERER -

b. HIRE 12C HBE > 4EMKIE 12C REAHARINE LN ERLUERFIEREA o

c. ERERENAABRBEUIRENERBAGKE RTHRRESCARNES  THEFEEHUEXNRETHE
SMVERIEIL - BIMIBREMATRNEE  REREEFEE - fAZEERETS « MRERA/NRELREH -

9=
63 EHIERTARZEZR 9600 F4F=E (UART) & 100kHz (12C) T 3T ©

UART 1288

a. UART HEHEREBKRUTABETREARTRER] - BNERERIRETIEREERERRARHRENE
o

SAERIEIE o

EREBEMAMBEIE UART ERHE > BHERAIBHES ASCI 8E

BREER UART £ERERERABLERHIEESS - UERIEEERE

EIBIER ErorFlags $8ER » W Uart Bridge() TS8R EARRNE > WTH N EMmEERER o

BRI EARERNERERER - WiEB UART NHEREEHERRE - EARXBEPEHEENREK - €AE
AEIEEREERNBRAESEREHRBERNTA - flln > ERE NACK ZEHRE 2CHE -

o o o p

£
63 BRTEERE REMRIRE Erorflags ERERNERERE EHEIE o
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EBRER

64 -~ E 65 M
12C ISR R 2HE -

66 DBIRRT £ UART BEZFE NERIBRE

Uart_Bridge()

Switch:
UART Bridge Status,

~ Main) 21-£ UART ISR K3 i 12

» LUKk B 63 By

RX more bytes than
UART Header?

False

True

A

12C Read Error
Fill 2C TX FIFO 12C Status = RX Started
12C length or Faise TX 12C data received;
R/W Error? Reset 12C counts;
U.B.Status = Waiting
Check if filling FIFO Disable TX FIFO »

Set Error flag.
U.B.Status =

covers all data
to be written

Interrupt

Error

U.B.Status = START

Set 12C Address, Length, R/W.

Enable TX FIFO
Interrupt

Break

Wait for full UART RX.
Transfer data to 12C buf.
U.B.Status = 12C Write

12C Write?

All'12C bytes sent and
12C Status = Idle?

U.B.Status
12C Read

12C Read?

l

Reset UART controls.
Clear 12C R/W

& 64. UART _Bridge() #9 B 7 EE

B 65. A A UART ISR HIE 8 i FE 1B
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Reset 12C count:
Status = Wi

Break

True

Error detected?

Uart_Bridge()

UART ISR:
RX Interrupt

False

UART Start byte
detected?

True

12C Status = TX Started

Error already TX?

Break
True

False

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

v

Clear UART RX Data

False

All 12C Bytes Recieved?

Break

Send error over UART;
Reset error flag

Set UART
overflow error
flag

Fill UART Receive buffer. True
?
gUartStartDetected =true UART Buffer overflow?
False
Exit
108
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12C ISR: 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 e | SetI2C overrun
INT RX_IN_PROGRESS gl2C_Length overrun error flag
RX DONE 12C Status =
™ INT > RX_COMPLETE

12C Status = ERROR; .
Ly 2CNACK L 3 cetiac NACK error > Bre?k,
INT fog Exit

& 66. 12C ISR 92 B 7 FE e

FREE/ UART 348

67 BT 7 EREEZ 12C NEAEMN UART HE - BRNERE B 63 PERNBERIEEE -

- B TA  BERANETHEHEERBNE - ERERBERLEZN - RFEKZH UART S o
o 12C fzyt  FHGBBRE 12C BEREB U o

- [2C BB BAE L BEBERENIEABE 12C £BNE -

- HEREN: BENERRE (MUnEAREN) - BHETEAREERN 2C BAHERE °

« DO~D7... ~Dn: BEBABEHNER -

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 | pigesemyte | 2CRBYe | LengthByte
Packet (OxF8) (OXFA) N

B 67. UART 15#55# G385
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KERE

63 ERMEA TI RERE TR (SysConfig) BN ERELRERBERENEERARN - EBEFXNERERERER
B TREFH{CERRERBRE

ERARAR
HESE UART HEERNBEERIREKX 12C HEXD > FERXHFRER #defines  MATEABERATR :

/* 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)

BRABTNZERARERFNEBNER - EFRAETUERABPINELNENEHTNEREREUREIMVERRE T
BE o ARMR > WEIREEMAEFREERABNRENVE - EREAY  FERABTESHETIHRXBERREL
HYEERE

while (DL_I2C_isControllerRXFIFOEmpty(I2C_BRIDGE_INST) != true) {
if (gI2C_Count < gI2C_Length) {
gI2C_Data[gI2C_Count++] =
DL_I2C_receiveControllerData(I2C_BRIDGE_INST);
} else {
/:‘:

*

Ignore and remove from FIFO if the buffer is full
* optionally add error flag update
:‘:/

DL_I2C_receiveControllerbata(I2C_BRIDGE_INST);
gError = ERROR_I2C_OVERUN;

}
}

Hb&R

- {EMNEEBE > UART Z I2C BB EHFRAE

- EMRZE - £ LB TI SysConfig » TR
. EMNEES - MSPMO ZEHREM > TH
- EMESR - MSPMO Academy - UART > I %R
- FEMESR - MSPMO Academy - 12C > SR
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UART Z SPI #5188

oL

W F RS RE A MSPMO £ EEEABERIER LS EWES (UART) ZF5ERRENTE (SPI) FIEESS - A UART
BERASER - LB SPI B o b5 th AL 50 ¥ E S8 RN > WASHEED UART HE - WEHIMWBERB £
MSPMO SDK ##%F o

MSPMO

UART Host Devi SPI Devi
ost X X PICO evice
OClI
UART >< UART SPI CS SPI

B 68. Z# T RELRE B

FrE AR e
7 40. frEEER T
EFR AR HEE
UART 2K EH BB UART_BRIDGE_INST
SPI ERREHBA SPIO_INST
HEHEE

RiE = 40 PRER - EHIE =k 41 FARHNEKEES - —RME > ENEABLEERRBRTAINENRED TR
L#EE B o

7 41. B EE

HENER EVM
MSPMOLxxxx LP-MSPMOL1306
MSPMOGxxxx LP-MSPMO0G3507
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1. 7£ SysConfig F:&E SPI #H#H - SEBER T HREHIRER > HRRTERISTERE - £ ZEFHAZ »EF - BRK RX
FIFO MR MERBRER RX FIFO 22 = 181%E8 - B{Ri& TXFIFO MEMRBIRER TXFIFO €2 < 2{E#FE - &
EEMZE FEARDHE » WA BN~ F2X~ RX B~ G T2 BEW FIFO 31V ~ B2 FIFO & M 1Z# FIFO
il

2. 1£ SysConfig 5% E UART 1848 o #RIFERES 9600 ° BUA Y i -

RiER

1. BEEABRRBS  FHESHME SPI M UART HBAHEBRNEEHFAERAER -

2. ERS UART B45%E » FFFE SysConfig UART BB ETRA FERFFENE - #HEE > THETNTERSERS
PBEzBELURMEEE - AERFATANKEEDEIRTRK °

3. REHREFRWETEERE - UART M 1°C BERXREEEN L ENEERDE - AHERE - KXFRGEATIEMN
2B RBEFEBOERNE - EERERAY  BEEABTEREBERUBEFEERHT

4., BRIEREZRTHENRAE®RINLED » Bli UART START BYTE~ UART _READ_SP|_BYTE
UART WRITE SP| BYTE° EEm SRR EREREEELEWSHEHESEERETNNE - EERTERELE - FEE
UART B TANMENREACTARBEARXPTIEENLTA
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69 BR T WEFINEXNBREE > AHRA UART BEBNTRESFHEREUREKEESRETAATHEE - ZREEE

BERT UART M SPI W # BT AR B 7T/ o

Initialize
peripherals

Wait for first

and state
machine

received
UART byte

Uart_Bridge()

Switch:
Uart Bridge
Status

Error detected?

Yes Transmit
error code

via UART

Received
[header length]
bytes

Set length, R/W,
UART Bridge
Status = Start

0 < Msg Length
Max Length

Error =
improper
length, Bridge
status = Error

True

Transmit
each byte

SPI Read

Send dummy
data to fetch
read data

[

Any failed
transmissions?

Set
Controller

Transmit
each
received byte

No

Has error message

status to TX
Uart

Reset SPI Controls

X Yes
h 4
Read or Write? Bridge
Status =
Error
3
Wait for full
message
l Read
Fill transmit Bridge status
buffer, = SPI Read
Bridge Status
= SPI Write

& 69. #EREE
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Reset UART Controls

Break

113

SPI'IRQ
Handler

Save data to
Buffer

been transmitted?
Reset UART Yes
Controls, v
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B EAE

BEFHERESE UART HEERFEANBEE  SIBEEAHE KR/ - EEBSFERIEN vart_to_spi_bridge.c R
FASAM #define ERTEMK > WU TRIBHAT ©

/* 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)

BABFHFZHIRARERENEGE - FELERABET > ERAETUMABIMEREENRE MK - RELER
KHEARER - fl - ATERABHRBERT —ERE SPI BT REFEHERN A ZE > UEREHRIREHRIER
ERAET UL FILEZ - WBE UART BESRMRE > URMRER - KEAREBEABHFNWEMZEMREM T EEERNR
15 o

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

}

&R

- @SS - TR MSPMO SDK

- EMESE > E—DBAE SysConfig
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B EAE

KRERGER Tl FFLALELA (SysConfig) BN HRELREBERFENARERS - EBEXNERERERERE 7
RIERELEERREFERE o

o - REAER SysConfig Y GPIO BEREANREXMANMERAZRN L - £/ GPIO i - iR$57E SysConfig
RRER GPIO M > thAZAEM NVIC_EnablelRQ(); B - ERNIFAY main() T FERAHERN GPIO HE - A
% > main) BEABEESFPE - ERTEEHP—E@AFEIUEME - GPIO HERRKEFITREFHREME o LR
main() EPo M AR -

int main(void)
SYSCFG_DL_init();
/* Enable GPIO Port A Interrupts */
NVIC_Enab1eIRQ(GPIO_MULTIPLE_GPIOA_INT_IRQN);

while (1) {
_WFIQ;

}

UTRABHBRERT GPIO HEREHITRESF - EMETRER : —ERARPEEE  —ERRNEERERER ABEM
R c FEIRELEIRERERNUBES BENRE - REELRE  KBRBEBEERREAAEE (F2H
71) cHREEERER  REeSREMBNGABERN  TihHENRESE AN  ZEXNBEE S
BRBHIITEEF » REBEEFET KT E o o WEHIENBER LP-MSPMOL1306 L AYEERI PAO #A % HEER - AR
B HASRESALS LED KB RREERARS -

void GROUP1_IRQHandler(void){
switch (DL_Interrupt_getPendingGroup(DL_INTERRUPT_GROUP_1)){
case GPIO_MULTIPLE_GPIOA_INT_IIDX:
switch (DL_GPIO_readPins(SELECT_PORT, SELECT_S1_PIN | SELECT_SO_PIN)){
case 0: /* sl =0, sO =0 */
/* Check Channel 0 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_clearPins(OUTPUT_PORT, OUTPUT_LED_PIN);

break;
case SELECT_SO_PIN: /* s1 =0, SO =1 */
/* Check cChannel 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: /* s1 =1, sO =1 */
/* Check Channel 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);
}

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 = runbDACTask 1},
/* {.getRdyFlag = , .resetFlag = , .taskRun =}, */

void scheduler() {

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

/

* Iterate through tasks Tist 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.
h

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].taskrRun(Q);

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

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

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

/* Re-enable interrupts */
__enable_irqQ;

}
}
/* Sleep after all pending tasks are completed */
_WFIQ;
3
FRARAR

HENNBEE (ESHRREARNENR) EETEARRERERE task_scheduler.c FEERN - HA
SYSCFG_DL_init 2 B HI RN BENERBERE  EERAPETIEE - WKE TIMER_O_INST 5t# o 2% > 2
NIEGE A PR EEE o
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ELEN IRQ BERAA > ZASRPEHERETEENES  SAFEREFEEEE -

#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();

/* EnabTle IRQs */
NVIC_EnableIRQ(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;

3

/* 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;
}
}
RUER
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LED_displayPeriod

B 78. B/ fES B iR I
B EE

( TIMER ISR

SWITCH
rowState

v

v

'

rowState = ROW_1
Turn ON current row
Turn OFF previous row
Use memory map to turn
columns ON/OFF

Set rowState = ROW_2

rowState = ROW_2
Turn ON current row
Turn OFF previous row
Use memory map to turn
columns ON/OFF

Set rowState = ROW_N

rowState = ROW_N
Turn ON current row
Turn OFF previous row
Use memory map to turn
columns ON/OFF

Set rowState = ROW_1

I

I

I

v

Increment LED_displayPeriod

}

< Break and Return )

KAERMER TI REHARLTA (SysConfig) B MHREABABRENAERENT - EZBEXNERERBEARBRE T

fEELER RER R -

LEEHIER T LERRER - FIR  WESE BrBHSERRE > UARARERTERXBNTER - JIBR—EAEER
B> ARBEYTERREES - HESEFERMAEATHHZERNE GPIO BRIt OR BEAR - MESRLREERE
EfER > UHAEEE—KEN  SHEERMIEANRERN - BErBHSRERUASEERRTHNSERE  UREE
RTERBRBAMCERANERS - #2886+ - BREMERES 100> SERARFYNRERERE o 5H8E > B gledState A

REHREFERENEAFANPERY ETRAREEFENENHSHLERRET RKBA -

#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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DTFRABHBET THEREERBZPEHER (IRQ) - KEBRER T ERER IRQ # rowState Bk F A FIAREE o R
1@ rowState (HFER) - SHEME NS > @A —% > UEBHBEWHESEETERBREREMETRE - RAER
E T —1B rowState o ZREHIEFHEE 1 FJIFEREEN T - BEIZIZE 1 5 - BEBAERSS IRQ 28] > gledState IEIZ LA
BRERBHNPEIRE -
typedef enum {

ROW_1,

ROW_2,

ROW_3
}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[1l]);
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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EERART  B-HTHNBERRSERTANKERNSACERR - WBIFSBRES o 1 M 0 MHE5I S XESR T 8/
BOBED - eAR 4 B8 A — (U SR8 T TR ME LED ER 5 55 o 3 LED S5l - WM —#EMNER 1 & LED KR > BE
BHRO

while(1){

_WFIQ;

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

if (gLedState == LED_DISPLAY_PERIOD){ /* Display "T" for one display period */
LED_updateTable(1l, 0b111);
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, 0b1l1ll);
LED_updateTable(2, 0b010);
LED_updateTable(3, 0b1l11);

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

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

}

i

WREFRGEAFZNME LED - ZEBHEBINMED NRER - HEREREM - FHi§ LED HF3IE 3 x 3 3w o &84k LED
HRRRERE — i - R > 8% LED MOVBBERE —& - #§ 2200 EEREZREZIMRN - BERBRERE > B1TH
ERRERSERNKESIN - ARERER  F2EBE T
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AR

TORRTHEARKS M) BRBHNEARER - BXRNVEL¥BIBRTEARARERESRDHRETEREE
HE—TRE - BN THBIBRTRBEBHTINESER - ERREREARTHEZRLA -

coL3= COL2= COL1= cOL3= cOL2= COL1= coL3= COL2= COL1-=

ON ON ON OFF  ON OFF OFF  ON OFF

row1=| @ [ ] [ ] rowt=| [ N N rowt=| [] N 0
ON ON OoN ON OFF | off | oFf | oFf OFF | off | oFf | oFf
row2=| [) 0 N row2=| [) ['] N row2=| [] N 0
OF | ome | orF | ore | ON OFF | ON orr | T F | o | o | o
rows=| [) 0 N rows=| [ N N rows=| [ [ ] 0
OFF | ofr | oFf | oFf OFF | ofr | oFf | oFf ON OFF | ON OFF

Y
A A 1A
ON ON ON
o1 & |0
OFF ON OFF
om0
OFF ON OFF

Composite image over a full cycle

B9 2R

B EIR

- EMEEE - TH MSPMO SDK

- EMEER - E— 5 HRAEE SysConfig
. =M ESE > MSPMOL LaunchPad™
- fEM B8 - MSPMOG LaunchPad™
- EMEET - MSPMO Academy

E2E
ESRTIM E2E™ XEWRIE > BB WA R EE - LIEE MSPMO £BRFTERANEMEIE -
SERFBEE - FHEA

L

80 Y TRGEH B RIAE MSPMOL M MSPMOG RFERBEHREARILLBRB[NER S - UBEBZERER
27 o HEUIB I RERAFEEEREE -

TR ERXEE : MSPMO F &4 133 April 2025


https://dev.ti.com/tirex/explore/node?node=A__AMztb67RYAJCCVC9dL423Q__MSPM0-SDK__a3PaaoK__LATEST
https://www.ti.com/tool/SYSCONFIG
https://www.ti.com/tool/LP-MSPM0L1306
https://www.ti.com/tool/LP-MSPM0G3507
https://dev.ti.com/tirex/global?id=MSPM0-ACADEMY
https://e2e.ti.com/
https://dev.ti.com/tirex/global?id=mspm0_sdk_lp_mspm0l1306_msp%20subsystems_frequency_counter_tone_detection
https://www.ti.com/

https://www.ti.com/

B B2

COMPO_IN1-

COMPO_OUT [_]

PMUX

NMUX

DACS8

D

:ijiij//,

TIMG4

TIMGO

B 80. 7F 7 RERZ[E
Vit 541

EARXNEEESN COMP MIMEERREA -

7 0. FrEBBRE

FHRER RMSEER MisE
HE AR ER (1 x) COMP ERERIETREA COMP_O_INST
imo . ERXTBEHTEA COMPARE_O_INST
B 55 B (2 x) R PERIOD_TIMER_INST
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B £
RIE | 50 FIVESR - & 51 PHIHTEEE EVM HENEE - MRS =7 50 PHPEXR > aJUAERHEM MSPM0 £E R
HHEM EVM o
# 51. HBEHWEE
HEBENER EVM

MSPMOLxxxx LP-MSPMOL1306

MSPMOGxxxx LP-MSPMO0G3507
L 4

1.

N o o D

£ SysConfig F3&E COMP FRZBERITEEE - ERBLENTEE ENRTERNENRERCZAELEE
Bl o

£ SysConfig F5&E COMP B ©

£ SysConfig F 3% & & K 88 Lh BX B S8 IR [ o TARRE A 4MHz ©

£ SysConfig HER EERFESRIEERE - HREA 32,768Hz ©

%k B ZIAREE o

Ri5E SR REEERMECANS o

£ SysConfig R EE KL B2 B8 RIRH - BARERIIHTHER MAX_COMPARE_COUNT ° (AJ3&)

RaZ

1.
2.

HEUBH - HEASNRESHETIBERNEE - BROBH THIERMNER -
HEEE  RERERAIBARNKEEREHRAHINEREFEHEE -
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Ly -y
81 B~ Main() WEXIBREEN B 80 KEHF ISR °

Is gFrequency True
within range?

l False

4————  Toggle LED Off

A 4

Main() > Toggle LED On

TIMER ISR: Period
Interrupt

Start COMP Edge
Count

Pending Interrupt
CCO DN?

Period complete?

Stop COMP Edge
Count

B 81. ZHHAE R 75 ISR 9 H R EE

®ELE

LFERGER TI RAECE TR (SysConfig) B/ TH - B4 COMP Mm@z R EANRERNR - BEEER N EEERE
BERE > TAREHCERAREFERE
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B EAE
EELSEERRCEANSERERE REREE - BEHRERY #define FREES - MTIIRXBERFNR :

/* 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

s

* pPlease 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 limit rather than
* an actual fix value of counts

¥

#define MAX_COMPARE_COUNT 65000

RER

EINESE - TH MSPMO SDK

EM &S - E—DBAE SysConfig
=M %S - MSPMOL LaunchPad™
=M EES - MSPMOG LaunchPad™
= 1228 > MSPMO Timer Academy
£ %88 - MSPMO COMP Academy

E2E

FSER T E2E™ X EWE - EMBAN WL B RTEE > LUEE MSPMO B R EANEM X E
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BB PWM M LED BE)s

gl

PWM T/EBEIE 28 LED = EHEE - AT A LED WA RERIRE - 7EB PWM 5EEESE LED > BEHAZEHE

SEHEYIE - MPSMO P ERREATHANEATEERN T/EERN PWM 5% o b &54552 =58 L0 Bl 85 22 47 S Ba g 5=
LED > R R FAAEE LED WxE PWM TEBHEE -

82 R UL 01 2 FI BB RO T BE IR o

MSPMO

PWM Generation

110

B 82. FEHAIREFEE

FEBERRE
LEAEE—EERS « —ERESI WA — @R LED -

— e e e e e - e —— o — - —— —— —— —— —— — —— — —— — —— — ——

10% duty cycle
(dimmer)

GND

90% duty cycle
I_ (brighter)

— e e — — — — — — — — — — )

£ 52.
FERIIEE RAAREER i
PWM E4 (1x) EHFEE G ERRNIE+HEAE PWM_O_INST
IOMUX FE# RGEL] (1X) PWM % 4
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HENER

RIE 3= 52 RAVESR - SLEEHIEE 3k 53 RMVEBER o HEMN EVM AT ARETRERE °

# 53.
HENER EVM
MSPMOLxxx LP-MSPMOL1306
MSPMOGxxx LP-MSPMO0G3507

REtH R

1. HEFREN PWM B HARNBINE - EMESEEBATEREMRERISBNELES  HEREEURNIMNE THIRESE
EHWEE o 7L EHIF - FKPBRET 62Hz B PWM B H 48R 2000 2 THY PWM FRATE ©

2. FTEERBFREER - LUTAX RN EERZIFEER © Fj oo = Fowm x resolution

3. 1£ SysConfig PR EBBZRME - REFAMLERIHITEE - UREHLELBSIWAR PWM 8 o & 56 R
PA13 #1T PWM Bl (EEZ TIMGO) °

4. REERAERIE HWEABRINBRAEEDY  SEBVREFAE PWM N IEEY FEEARINER  F2H
83 HEEBBRBRNAN o

]
gk

£8

RAEHER : PWM BARBHARBA LZRN 10 wOREREEMBRERFBZNEEHNN - ETHEBHBENE
tEFERABHEAR - BEES  ERRAEMNLES  EeERBHEH -

2. B EHEARXFTEREN PWM ERBRIBEETRB[UBEERL - ERIAFEARXHEEN ERBLEE - M
TEHBHERTE -

—

EERERE
83 MTEARXASE PWM B E TEBHMBMTHIRME
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Main Program

Start Timer

Wait for Interrupt

< Timer Gx ISR >

Is duty cycle
>=90%

No Is duty cycle Yes .| Increase duty cycle
<=10% by 1%

A

Decrease duty cycle
by 1% 4< Return

B 83. Ef A BB IE

N
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EARAR

EEARNF  SRERREETER > PWM THEEREU 1% AENVIER  EEEF 90% ABASEM 1% 0 H3
THEMEZE 10% - FIELEOHRR o LWEA PWM & BHE 2000 T E ; Bit > EMsED pwm_count B8
20 B - BIATNE 1% NWITEBH - REAFRME - THEEZTENHE -

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
}
&R
Htt &R

+ T# MSPMO0 SDK

- E—SBH SysConfig

+ MSPMOL LaunchPad BI®E= 4
+ MSPMOG LaunchPad BI®E#
+ MSPMO Timer PWM academy
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BRF5IR
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EREFES BRTERMBT > UFAEREBERARSEERE - LABEEERE L ERDBRETRERERE
MEHERER - ERIRT - OHAEHERNHEMEE - MSPMO R AFFER —EF =R > ABESROREFCEANKE
LIRS

MPSMO > Device 1
Rail 1
= = Rail 2 > Device 2
o :
g 2 fa.2 > Device 3
Rail 4
» Device 4
F 84 FRAEEIREE
V2o 4
HWEAZEE—EEkS - NERLSINAN—E@mAsIK - @dsINNBEEXEAZRMEMRTE o
7% 54. FrEARRE
FHRERN R MiaE
A T A5 3% REE BRI E A
Lok 4 &SI 7 B4 il AR
F= vl 27| 1ERBEG ERABEFEA TIME_SEQUENCE

HEHEE
BiE 7= 54 FHER - LLEIBIE & 55 FHREMEE o LN EVM TTRARNETRERE o
7% 55. BRI KE

HEwsER EVM
MSPMOCxxx LP-MSPMO0C1104
MSPMOLxxx LP-MSPMOL1306
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RERMBEZERN2BAENKEBR - RENKEBRRREFNIEFFTE > M F EERBRBTE - FREED
BRHETERE > F2R X<l

BERKRSERD BAENKERR RENSEBRRREFNIEFTE > M F ERURARTE - HE -
AR BT A B o

# SysConfig R EB B M - BIEFTNR  REMFTER > UNKFEHRATEN - SBWATHRES LA BERTRE
B BRERASEBREBERONEN o

ERARXBHEXFENREER - KEERAR .c BRRRK -

xar M

1.

ZBEY  LERANGEENRELD c EFETIECRNTERERNBERE -
a. BREEFRSINESANFRERENSEROBEART - ol AWM ERZZ gTimerUp[] M gTimerDown[] °
b. EREREREE > FHSE GPIO BWHE pinToggle RN ETIEH -

FIER : FTEEARXAERERIIER - EESEMBERUNMIER - 57 pinToggle RRA - #§

GPIO_OUT_PIN_# PIN H#y # #F A if R X P FAFEIEF ©

REERE : BARERENTEIRANERENEER ERBERANERTHRERBRHERE - ENEREZEHEE R

BRERMESEEEN - TRBREDR > SEMTENS  BEZFH AREERZN  SRNBHEATREEE

WD o

T E @R : SysConfig @R MSPMO RIIREN AR BHREELEMNE - EROIRNBF > ERNEREERESR

128Hz B > ETE AR 7.81ms ° FIERERHN BRI E B ERERIUMBTETE o

EZERE - MSPMO RIINEo HEERELMEREE - MBEFHZEEREE > JXESRERAERXHN GPIO RIEES

DX ESEREE o

SMFERER N ERNONER : CHEERAT  JEBUT=ZEERFNEZEFIIBERE - UTIRENT=ZBERSE

a. B - BEHWHMTHMIRE-

b. BEMAZ NMRMEEHBHAE > AIXEETER  LTEERBEMABERPOBEERRS

c. NHEREHE NMRFTENBERAEMBEME (/M GPAMP) - Bl 1B REL 6.2 PR AEZERNE
R o BRGNP EBRRAER  TEAXHHIREER ©
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Lod pxd

Main Program Flow

h 4

Main Program Initialize Peripherals ; Wait for Interrupt

Start Timer Flow

Start Shutdown Timer

GPIO Interrupt

h 4

Timer Starting Up? Break and Return

Start Startup Timer

b

> /‘Set Pin Count Pin Low
Pin Count to 0
i ?
Pin Toggle s Starting Up? a(Toggle Startup and Return

/et Pin Count Pin High /

-

Timer Interrupt Routine

Timer Count Interrupt

Break and go to Timer

B 85. B/ FE S B i ke I
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86 MTHEAREAARNEEE SR - RRBREN BEFEHEA -

B 86. 7 l#E R IE

+ PO : 498.6ms (2.01Hz)
+ P1:404.72ms (2.47Hz)
+ P2 :607.12ms (1.65Hz)
+ P3:801.68ms (1.25Hz)
+ P4 :102.28ms (9.78Hz)
+ P5:202.36ms (4.94Hz)
+ P6 : 303.56ms (3.29Hz)
« P7:404.72ms (2.47Hz)

2%

- EMESR - TEH MSPMO SDK

- @B &SR > E— S SysConfig

- #BJH{%EES - MSPMOL LaunchPad™
- @M &S - MSPMOG LaunchPad™
. N8 - MSPMO Timer Academy

E2E
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PWM DAC
]

PWM DAC T ##G 4| B Run{AfE A MSPMO EREFME S RC BIRESREI PWM DAC - Si5IEEBEY PWM EXR A
31250Hz #9 10 {7t DAC ° PWM FSEHE R L S EEH - UIERIK 38 Hiw E 4 [E 2R - MSPMOGX50x #EH®E
12 27T DAC - ASLLERBEE &R OPA EEM 8 (Lt8%E DAC> PWMDAC BIFfER= ELARKENRELELESE
b ER  REFERIRHEEIN DAC B - B 87 BRE— PWM DAC HWREE

MSPMOGx/MSPMOLx

| ExtraStages |
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o
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| |
TIMx
pwm ouT LC1 : W lC" :DAC ouT
|
|
|
|

—_1 - __
lGND lGND
(. |

B 87. FRHHEEREE
Vit 4]

WERAEMERA PWM BR2RERFEREHENLEREEEN TIMGX HITEE -
7 b6. FrEBRE

B

PWM TIMGx EHIER TIMG4 B EFRRBRARTE
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1. BREPWM FERARSEFREREINEE

2. BRE PWM SEELUZEZIFTEMN DAC BITE

3. REREBIMCEEHMENEREE - X TRAHGIERAFEFEHRETIFE 128 BEEE

4. TEIREEEVEFES o LEFGIEAEEEERY ISR FRIRIGMESIRS| - WA LLERENRE PWM B THER o
5. BPWMBHBRHEERERUEEELER o REHIRAEMR RC HEiKES o

b7 4

1. PWM X : PWM 88 DAC BTEMNBROT :

f
2N = forock (15)
PWM

Hrep

* foLock = ER RS PR
- fpwm =8 H PWM 8%
- N2 PWMDAC WIEHEBBFTE (LtE) o

KT RGEHIERH 32MHz 5 16MHz BHESEZRRE L 10 fu 7T DAC ° 3% 58 FFMFA LA EARE PWM SER B EEM
B4 PWM DAC fi# 4T EE &5 o

2. PWMAAK : XERAKERRREABEYHE PWM > ¥ SHEILEREHEREAESEHEER -

3. THBHNEHNES  BE¥TERTRARATHB|LBREES - £ MSPMO # > EBMAEEERFZATEBNREE
MEEIEERERIRE - M EERSHNTREN RS  EFE0BETHEARHHERERK

4. PWM Fiiii% : ERBEXRTAERABER  APEHREATEHNEESLBERS4EHEE SFET—BEAS
VEEHITERY  ERAMREBRERSEETEHEIRBRETRAEASHIZSHAEHMEEUE o 17 AEAEM
Hit RGPl EEEEBMARYEREEDERETRAL

5. EVEMES : MENASRNBEAENEREEES  TESHNBEATERES - BUREZHERL - AFE PWM DAC
MR ©

6. MEEERE : Eff RC BRB[BEERZUER PWM B o BRESRELEREZDEN PWM BR—EHER -

EFREEEN PWM BERE - THRAESKNERMN RS

7 58, PWM DAC AE#HTE

foLock frwm N
32MHz 125kHz 8

32MHz 31.3kHz 10
32MHz 7.8kHz 12
16MHz 62.5kHz 8

16MHz 15.6kHz 10
16MHz 3.9kHz 12
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Lod pxd

88 R T FASREAFINKBREER > WHR T HELLEHIFRANEY PWM DAC HY ISR HEBRE °

< Initialize device > <

PWM IRQ

)

A

A

Initialize PWM Interrupt

Set duty cycle
based on sample array

A

A

Start Counter

Increment array index

A

Wait for Interrupt

Break and Return

& 88. E/FFE BB T2 I
B EE

RERAMERA TI REERETAR (SysConfig) B MTHARELEBERBENALENR - ZRELNEREXREBEBRE > T

IR RERERRE

thgE Gl AR ISR 128 ERMmMNES] > FEIFE— PWM BN THEES - SEERREFRIEZRK - THEBHT
ERERB[HIENEHEFREE - LHEHAREEHERERLERSFRFEE - EHRPEHE  RESREREIIRS|F
T —EAHRLERE  YEERERRBSENT —E TIMCLK BAGERE A o SHBMNE LERARIXEXET PWM

THRANSE EMERRK@ETE-

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_TIMER_CC_O_INDEX);

/* Increment gSineCounter value */

DL_TimerG_setCaptureComparevalue(PWM_O_INST, gSinel28[gSineCounter%128],

gSineCounter++;
break;
default:
break;
B
}
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AR

89 BN T £/ 32MHz BFARIAREF - PWM B HERIK AR M H L AR - BR L ¥ BUBRARABTRHELEZLRK
BHW—%  FAEZH PWM A TEEBNEL - BERTHBRAERNRART » LUBK 2 RKA EZORE HAK
e

& 89. &R
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