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

// Convert 12bit adcvalue into 10bit value by right
// shifting by 2 because the PwWM resolution is 10bit
uintl6é_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
uintl6é_t ccv = PWM_LOAD_VAL - adcvalue_10bit;
// Write the new ccv value into the corresponding timer
// register
DL_TimerG_setCaptureComparevalue (PWM_O_INST,
cecv,
DL_TIMER_CC_O_INDEX);
// start the timer if it is not already running
if ( !'DL_TimerG_isRunning(PWM_O_INST) ) {
DL_TimerG_startCounter (PWM_O_INST);

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

HMNBERTIKNFEKER, WHRER, WE 1-3 Fik.

B 3. 25 ADC BN EFIEXET, 2ZH PWM %t

EE 1-4 R, BWANBERN 2.26V, NS SEZLEN 67.93%, REHEHINTUALTEEH 68.4%,
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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

=SS5 az

B/AXR

1. RANGESHR: BIEANESHIERE ADC KIFMEMAB LT IENHRIES.,
2. ADC EfE[E: % UkE ADC BERE, BB URFNDPIRTEREESRIE.
3. IEKERRER: BEM— ISR, AP ES Y

&7 AR RITH M ENGRE, SRERKSNEIENMAARESHOWERRES,

Fori=0toN

Set DAC output to
filtered value

e
B 10. 1175
EREE

#define FILTER_ORDER 24

#define FIXED_POINT_PRECISION 16
volatile bool gCheckADC;

uint32_t gbelayLine[FILTER_ORDER];
uint32_t grResult = 0;

(gResult)

gResult += gDelayLineli] * filterCoeff [i]

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

static int32_t filterCoeff[FILTER_ORDER] = {

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

-1291, -3237, -2173, 3989, 13381, 20518,

20518, 13381, 3989, -2173, -3237,
571, 969, 434, -56, -153, -62
1
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const DL_MathACL_operationConfig gMpyConfig = {

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

.scaleFactor = 0,

.qType = DL_MATHACL_Q_TYPE_Q16};

int main(void)

SYSCFG_DL_init();
NVIC_EnableIRQ(ADC12_0O_INST_INT_IRQN);
gCheckADC = false;
DL_ADC12_startConversion(ADC12_0_INST);

/* cConfigure 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_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);

/* Calculate FIR Filter output */

for (int i = 0; i < FILTER_ORDER; i++){
/* Set Operand One last */
DL_MathACL_setOperandTwo (MATHACL, filtercCoeff[i]);
DL_MathACL_setOperandone (MATHACL, gDelayLine[i]);
DL_MathACL_waitForoperation(MATHACL) ;

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

gResult = DL_MathACL_getResultOne(MATHACL) ;

DL_DAC12_outputl2(DACO, (uint32_t) (gResult));

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

}

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

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

break;
default:
break;
}
b
HthZ5

o E=MN{YER (TN), MSPMOL F7%Y 80MHz i1 #)7% iR SZ F it
o« {EMXEE (Tl), MSPMOG350x A% CAN-FD (ELIRTES 15 SHtIT4I2 R R,
.« EINIYER (TN), MSPMOG150x ;25 15 SHtE#I# $iR R,

E2E
1EiAIE] TI B E2E XFEHEIRKRERITICH ARG ER, LERFEIRITHEER MSPMO S4B ARZ#,
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ADC E 12C FREGURHIER T MAEEAAS ADC FIEMESHRANAFRTHAHED 12C FHaER. ZnfiF MCU
FCENFEZLIMNB ADC, M 12C $zHIZRIZUL 12C 85, DUNMERIMHITEREEIN G <. BIRENESE RS, BAEU
FIRZERLIBE RIS, &, MCU AILIEET 12C FiatiiE 2 aitiE ADC #iE, XEFERRBHELIENE
EXENNATERIER. EI%TFH ADC £ 12C FREHKE,

TEERTRAENSEE.

MSPMO MCU

Analog Signa!

3 o
OO

B 11. FRZDEEHEE

FR&IME
ZAEERE ADC 1 4 12C 6,
FARINGE EREISME B
BIMES R ADC ERFIHRH ADC12_0_INST
%% ADC $4E l2C BUERILTHINEIT
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RIEFARIMERPIER, TEIIH T —LERAIFMFMIENE EVM, Hftt MSPMO 3+ REBBFAFERIING A U5%

EVM
LP-MSPMOL1306

LP-MSPM0G3507

REERY
FRALSHER,
FESEMG
MSPMOLxxx
MSPMOGxxx
It E

1. RIBEAZZAVRIME AR T ERIAE ADC FIBREEER. BEEEMREEX,
. RIEE—THPBERE SysConfig PECE ADCo

2
3. 7 SysConfig FECE 12C JM&, H¥F 12C KB N BIMER.
4. ‘RENAERMNE, UMEERFESREE ADC 2UEE 12C TX FIFO, B2 RN RIERI T IR EEEEN

5o

it EE R

1. RARFEE: ADC FWFRFEREERTRNGESINE. RilFE. IRRSNEME R IMREFIITEH.
2. ADC Bi: EERSTHSRAMARS—ENEE, LFIA ADC HRERTEE.

3. i “Settings” : BIFFRE T AR BSEIAAZIRESEl, BSPhI57ER S5 SCOMP 1R E —e/RTE &R FERTE,

SysConfig 1RHEXIFTE1IR B R IGEHENE SCOMP,
4. BILURIEIEHISRERIAE 12C B2, fI0 12C ik, FHHEX. FiorEges. RHeERREE,
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B RIEE

TRMBEIZITHESFM: MSPMO FRS

S@art

v

Initizlize Peripherals

Process Command

Sample ADC

Send ADC Results

No

Sampleand Send
ADC Results

No

Defaule

False

End

\’5—}| Sample ADC and place resultsinto a buffer |—

Increment the 12C TX length to send when
requested by the controller

Sample ADC and place results into 3 buffer,
Yes—w then increment the |2CTX length to send
when requested by control ler

5—)| Break;

17

April 2025


https://www.ti.com/

https://www.ti.com/ PRI (R =R

ELftr 7R

+ T# MSPMO0 SDK

- THRE*X SysConfig WEZZE
+ MSPMOL1306

+ MSPMO0G3507

+ MSPMO0 ADC Academy

+ MSPMO I2C Academy

THRIMBERIZITESFM: MSPMO FRH 18 April 2025


https://www.ti.com/tool/MSPM0-SDK
https://www.ti.com/tool/SYSCONFIG
https://www.ti.com.cn/product/cn/MSPM0L1306
https://www.ti.com.cn/product/cn/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__Adk.xJzQkkC7nuidYK5bXg__MSPM0-ACADEMY__2f1Egw1__LATEST
https://www.ti.com/

https://www.ti.com/ IRINFO 1 =R

HF IR B2
wE
ZFRYUER T AMAER MSPMOG R 528 4FAIAER ADC FIEUFNNESS (MATHACL) IR IEINE S LRI S AR IR

TERER. TEHECESR, AR IR ISKBEMNEINES LAIREHITIER. FJLUFEENR B EIEH IR JEREMEMERAY
RRio

MSPMO MCU

IIR Filter

Analog Signal

’v\/\/\,\ ’\/\/\/\/

e}

B112. IR JE K a5 Th6E T HEE]

FrEsbig
FRrEIMg
ZNFAEE—NERT ADC. MathACL #1 DAC12 &R,
7. FrEINR
FiRIpEE IME(ER pE =
IEHME SR 14 ADC ERBHRERA ADC12_0_INST
IIR &k es 1 4 MathACL ERBHRETRHA MATHACL
BINESHE (A 1N DAC12 EREHETRA DACI2 0 INST
B

RIER 7 FRIEK, ZRfl5% 8 FFIHRISRARS. HN EVM ATATFRERIT
% 8. HEHM

RABMGF EVM
MSPMO0G35xx. MSPMOG15xx LP-MSPMO0G3507

It
HREFIER&/) ADC REMEK, XBANELDZRNESHENME,

—

2. WEFFHIFIRK. Bk IR IZKBFBFEVNG RBURE T ISR B MER BRI RIBOERSR, MERIBNEIRN B E
TR{E.
a. BFARMIATAKITE IRIEKBERY, A EFIEXETER,

3. KNS ABFEHRNERE.

a. TERBIAESH, A Q8 U\ MNNNIAD FRFR. A IQMath B SH@E:T G RERL 20 RRITILEEHR, Hbn
PRI, IIEFMESIERE R T A IREXEEMARE L,
b. IEKBRAMEENE, IREFTECSENFHUTE SRAM FR=E,
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it EEET

1. RMAESHR:

DR E S HBRE ADC REFMEMAD LML EN RS

2. ADC BfH[E.

WeHE ADC BAEBER, MR U RFNDHRTLHBIRESEE.,

3. RERH

EER IR IEKET, RBERHENFAXNURMERNTTARNET R, RRRKIGEENT 0 2 1 26, RpfE

=, BIEARRESE.,

HrEareE
( 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. "I F5)
EERE
volatile bool gCheckADC;
/* Filtered Result */
uint32_t gResult = 0;
/* ADC Value 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,
.opSign = DL_MATHACL_OPSIGN_SIGNED,
.iterations = 0,
.scaleFactor = 0,
.qType = DL_MATHACL_Q_TYPE_Q8};
int main(void)
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SYSCFG_DL_init();
NVIC_EnableIRQ(ADC12_O_INST_INT_IRQN);
gCheckADC = false;
DL_ADC12_startConversion(ADC12_0_INST);

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

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

3
gCheckADC = false;

/* calculate IIR Filter output */

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

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

gResult = DL_MathACL_getResultOne (MATHACL);

DL_DAC12_outputl2(DACO, gResult);

}

/* Set the ADC Result flag to trigger our main 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
}
HthZ5

- EMNNER (T), MSPMO G 75 80MHz iH#Z#)28 A S E F,
.« EMNER (TN), MSPMO L 75 32MHz {2 #)28 A S E F,
. EMNNLES (T), MSPMOG350x K% CAN-FD ELJHYE S 15 S HIZHI28 tiER.
. fEM{NER (TN), MSPMOG150x ;25 15 SHFE#I28 $iER.
EMNKLEE (TN), MSPMOL130x JES 15 S H#Z#)55 ¥R,

E2E
B1518) Tl BY E2E <Frigtn, EFNEHAMHMEDR, DREEIRITHER MSPMO BHFBIRARSH
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ADC E SPI

UL

ADC E SPI FRGURBIET T MAEAMAES ADC FEMES KRN RFR T NHED SPI LR, ZnFiF MCU
FCENFEZLIMNB ADC, M SPIIZHIZRIZUL SPI 85, LURAERSHHRITIRINEINEG <. BIRENEERMS<S, BRI
FRIZERLIME RIS, TE, MCU AILITEEE SPI FiaiEz aidbIE ADC #iE, XEFERRIGHIELIENE
EXENNAPTEHIER. T ADC ZE SPI RIS,

TEERTRENSEE.

MSPMO MCU

-
ADC Buffer SPI
OO

B 14. FRZTIFETHEE]

FREIME

ZNEEERZE ADC 1 1 4 SPI 241,

FHIEE ERRIME P2

IS Sk ADC FERFRER#RH ADC12_0_INST
£7% ADC ¥R SPI B2 ITRBIMING
REBH

RIEFARIMERPIER, TEIIH T —LERAFMFMIENE EVM, Hftt MSPMO S+ REBBFIFRIING, A U5Z
FREESER.

R EVM
MSPMOLxxx LP-MSPMOL1306
MSPMOGxxx LP-MSPM0G3507 \

It %

1. RIBEAZZAVRIANFDIZIT ERIGE ADC MWEREEER. EEEMREE,

1RIE_E— R ERTE SysConfig FEZE ADC,

£ SysConfig REZE SPI #M&, TEIMEHIER TIRE SPl,

HWERARERAE, UMFESRSTESREH ADC B, Mm@ SPI#1TEH. ALEFRMGSURITARES. 18
SIAREREE T @R BT E RS,

D
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T MSPMO SDK

T BB X SysConfig WEZEE

MSPMOL1306
MSPMO0G3507

MSPMO0 ADC Academy
MSPMO SPI Academy

=

v

Initialize Peripherals

True

End

T

hile SPI command has
not been received

+—False

Process Command

}_

Sample ADC Ves—b{ Sample ADC and place results into a buffer
No

}»

Sample ADC and place results into a buffer,
then transmit the ADC Result

Transmit the ADC Result
Sample and Send
ADC Results
o

R
N

Break;
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ADC E UART

A

ADC ZE UART FRGRHIET T MFAIEARE ADC KiRIME SHIMNBF R HET UART Fia5R. &g
MCU BCERMZESMB ADC FHilild UART &iXR4E ADC #8#E. Lkoh, AIEFiE MCU FAMEREHE, A& 12C KX
#&. T ADC = UART Rffla9Lis.

TEERTRENSEE.,

MSPMO MCU

Analog Signzl

/WV\J o e

/o

B 16. FRZLIFETHEE]

FR®EIMZ
ZRNFAEZEAE ADC #1 1 4 UART 2,
FIRThEE ERrIMG pE 2
TEIME SR ADC FEAEB R ADC12_0_INST
K% ADC ¥4 UART FERY 2 1> UART 5 LURIREEM ADC 3B,
RS
RiE ERNER, TEIIETRESEM. ATUEAMEED EVM #1THREIT(E,
AR EVM

MSPMOLxxx LP-MSPMOL1306

MSPMOGxxx LP-MSPM0G3507
It E

1. RIBHAEARIMEATIZITERTE ADC WEEEER. EEEMNREE,

B3E L — thrIEKRTE SysConfig HEZE ADC,

£ SysConfig FREZE UART Mg, 1§ UART B RTIERRASE, HigERTMEBENEM UART £
IRENARFENE, UMFERTEEEH ADC 33IEE UART, 58RHERIEE U T RS EEEE KB,

oD

IR EEED
1. RAREEE: ADC WFRFEREERTRNGESINE. RilpG. IRRSHEMEBRZMREFIZITEH.
2. ADC Bi: EERSTHSRAMARS—ENEE, LFIA ADC RERTEE.
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3. mifF “Settings” : BYHNERE T A SATEIFIFEHRESE], BIEh5les S SCOMP & B —/RE XK al,
SysConfig IRER R [B)1R BRI BN SCOMP,
4. TILURIE UART R4FERE UART BCE, HIINZFERE. KiFXR%,

BiFREE

=

v

Initizlize Peripherals

)

True
¥

Start ADC Sampling

While ADC has not
finished sampling

1*‘7&"5

| Get ADC Result |

Split ADC Result into two
bytes; ahigh byte and 2 low
byte

Transmit the High and Low
Bytes via UART

Bz X5

UART SM&ER L 8 (IEIEEMF AR, ADC IRRIGEIEFER] 16 UFFEET. AT @S UART IMNKIEHERIE,
ADC HIEL TR D NEFTHREFT. SFTESS 8 i, MRFHEER 8 (L. FTERATIFS ADC &R Ed
UART & itsiERI A3,

gADCResult = DL_ADC12_getMemResult(ADC12_0_INST, DL_ADC12_MEM_IDX_0);
uint8_t Towbyte = (uint8_t)(gADCResult & OXFF);

uint8_t highbyte = (uint8_t) ((gADCResult >> 8) & OxFF);
DL_UART_Main_transmitbata(UART_O_INST, highbyte);
DL_UART_Main_transmitData(UART_O_INST, lowbyte);
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IR RBRAB[/FRRIT

1%iti5ER

ZF F# Y 1E BP-BASSSENSORSMKII BoosterPack™ fhfFIEIRAVIZEO, ZIERARRENEEEZ KRR ERUIER
25, IR ERRES. IRMENER TN, ZIERE TiERE Tl LaunchPad™ FAEM. ZFRAMER 12C HOMXLEE
RREFUNELURE, HER UART EOBMIERRE LS. XEMTRAREFENEERIGITMERFER MSPMO
BASSSENSORSMKII BoosterPack #&R# TR I,

MSPMO fEF 12C 1 [0%1%3 BP-BASSSENSORSMKII, {#/A UART ZOE A ESRIEEE,

33y 33V
UART g—%
UART Device e MSPMO B ASSENBSPC-)RSMKII
B 17. ZRZTIETTREE]
FhE Mg
{ERRIIME i5EA
12C ERIEHFRA 12C_INST
UART ERFZHHFRA UART_O_INST
DMA BT UART TX
GPIO XA GPIO 23IFFA: HDC_V. DRV_V. OPT_V. INT1 #1 INT2
ADC EREHFRA ADC12_0_INST
E BT EEIEERHE UART TX FIFO
RABH
RIBFAFIMEFFIRINER, ARG5S TREATHSRERS. MENE EVM A BFREIEIT.
REBG EVM
MSPMOLXxXXxX LP-MSPMOL1306
MSPMOGXXxXX LP-MSPM0G3507
®itS R

1. 7f SysConfig FI& & GPIO &R, FII—1& K HDC_V B GPIO 1 PB24 L%t FIN& 5 DRV_V HE -1
GPIO B/ PA22 s, AIMN&ZA7 OPT_V BIEE=1 GPIO £ PA24 ERY%IE. FMNZ7 INT1 B95EE4 GPIO £
79 PA26 ERVEEItH. AR A INT2 ISR MEERE—1 GPIO E- PB6 LRI,

2. 7£ SysConfig Fi&E ADC12 1&1R, 7EEEIRIFIRTL MER RRERIEIURNES], MHUtEFE, BiLRIEE N
4. ¥TFF “ADC Conversion memory configurations” &Ik, HARMTF 0 8529 0, FH PA25 LRYEE 2, L
VDDA fEASEZBIE, LAREITEI2S 0 fEAREREARIE. 7 “Interrupt Configuration” EIM-RA, JIM0EHEI MEMO
25 R B R,
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£ SysConfig RIZE 12C 1R, BREHIZEN, HEESLREIRE N 100kHz, £ “Interrupt Configuration” &I
th, B “RXDone” . “TXDone” . “RXFIFO Trigger” #1 “Addr/Data NACK” Hhlfi, 7£ PinMux 2855, R
FrifsM& /9 12C1, PB3 LJ9 SDA, PB2 £J9 SCL,

£ SysConfig FI& & UART 1&1R, 70 UART 325, £/ 9600Hz i4FE, £ “Interrupt Configuration” EI-EH,
[BF “DMA Done On Transit” # “End of Transmission” AR, 7£ “DMA Configuration” EI+<H, % “DMA TX
Trigger” 1EJ9 UART TX AR, HEH. R DMA @8 TX REBH WEEMIHEXERR, HFEBEMERKEIRERNT
T, RREtUt A MG ERBE, BERRINGENRTF T, RMIBESHBARUHIEEIIWIEE S “Do not change
address after each transfer” . £ PinMux 8853, 79 RX 1%&#¥ UARTO A1 PA11, 79 TX i%&#E PA10,

154 pE I A
1. WHREENEHEIERBALEXNRABIEE A/, NMRREN FREREDER.

2.

FISEERM 12C HEHERSEMN LHIBAE, BIEZW, 10kQ BEES 100kHz, RS 12C REAFRREBERKN
FHieBPH, XF 400kHz @S, IEFRAEREA 4.7kQ BYEBFE,

EieE UART HURSSER, JETE SysConfig I3THF UART &3k, SAEHEEITEIFERE. BRitEHIEMRRFERMNT
HUEMIRE,

AT EENEAE LA RN IR MAN R IRIHRE LIRS B AN TR, SRR A G IR, ATFENREEERS
o

BB KX INEERMIEET UART ZIXEIEAIS.

(ol (bt <3 1]
RiFREE
\ N =] st — B =] = &K 7= h B
UTRZEEE2ET 7 MR8 BoosterPack fEHEIRIZAN. Wik, EBEMERETEFIHITHNRETE,
Main() 12C Interrupt
Handler
Initialize Device Get Pending
Interrupt
l RX Done
nitialize variables for
data send and
receive, flags, 12C TX Done[ ..
Do X g
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  j¢—
; Set 12C status to
ADC °°S¥§;s'°" for TXFIFO TX_INPROGRESS, fill TX FIFO
Trigger with data
l Controller i1 or Rx has already begun, set
NACK status to ERROR
Convert raw data

values to
measurements

ADC MEMO Result
| iterrupt <y roene Loaded
Handler

Transmit data out via
UART Set

ConsoleTxTransmitted
UART flag
Get Pending
Interrupt Interrupt
Handler Set

consoleTXDMATransmitted
flag

B 18. [Z/BE AT,
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BFEiE
ZNAFA TI RARECE T A (SysConfig) B REREMSFFIMNIHEERE, EREFAEEESRFIMNLAIELRAR
Bigitdis,

B LATE data_sensor aggregator.c X8I main() BIFFkRE B 7T2E FHRR AR,

RS

ZNAERIKE UART # 12C £/, ARDERNFREFEEEHNE. AR, ENRLNERENENERNE, U
ERFLUEE UART #17E%H. EXREXT—THAFIER 12C 1ITH BRSNS, ErFERABERLHEER/NFFEHN
T E R RRRERUEFME, Lo, ENNRENARNEIRCIEINEE,

#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, gGyrzZ, 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 I2cControllersStatus {
I2C_STATUS_IDLE = O,
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;

LN FAHRE Main() S HFIEINEIRIR, AREEFEAPIRENRER B ERSEMFMEHIE, HFELEEEITER.

int main(void)
SYSCFG_DL_init();

NVIC_Enab1eIRQ(I2C_INST_INT_IRQN);
NVIC_Enab1eIRQ(ADC12_0_INST_INT_IRQN);
NVIC_Enab1eIRQ(UART_O_INST_INT_IRQN);
DL_SYSCTL_disableSleepOnExit(); while(1l) {
Datacollection();
Transmit();
/* This delay is to the data is transmitted every few seconds */
delay_cycles(100000000) ;

T—MBRESFRERMRSGFE. F—12 12C HIi2, ETRE ADC i2, RET UART liE, 12C fIiETEARTE
MRS U R ERTHISRRETE, ©FEE TX 1 RX FIFO, ADC B IRZFIRESIEE—MFSE, WETBIFTLUS
Z ADC BB, UART FEARSHIEDR R 2R EITE RN UART SERIAE I,

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:
gIZcContro]]erStatus = I2C_STATUS_RX_INPROGRESS;
/* Receive all bytes from target */
while (DL_I2C_isControllerRXFIFOEmpty(I2C_INST) != true) {
if (gRxCount < gRxLen) {
gRxPacket[gRxCount++] =
DL_I2C_receivecControllerData(I2C_INST);
} else {
/* Ignore and remove from FIFO if the buffer is full */
DL_I2C_receivecControllerData(I2C_INST);

}

break;

case DL_I2C_IIDX_CONTROLLER_TXFIFO_TRIGGER:
gI2cControllerstatus = I2C_STATUS_TX_INPROGRESS;
/* Fill TX FIFO with next bytes to send */
if (gTxCount < gTxLen) {
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gTxCount += DL_I2C_fillcControllerTXFIFO(
I2C_INST, &gTxPacket[gTxCount], gTxLen - gTxCount);
}
break;
/* Not used for this example */
case DL_I2C_IIDX_CONTROLLER_ARBITRATION_LOST:
case DL_I2C_IIDX_CONTROLLER_NACK:
if ((gI2cControllerstatus == I2C_STATUS_RX_STARTED) ||
(gI2cControllerstatus == I2C_STATUS_TX_STARTED)) {
/* NACK interrupt if I2C Target is disconnected */
gI2cControllerStatus = I2C_STATUS_ERROR;

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

break;

}
void ADC12_0_INST_IRQHandler(void)
{

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

}
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;

BRERIVEIE, LUER UART EOKRX, EUSZTHIRIBAEREEYE, UEXE UART KinFRELEE, &
RYSCILA, R REAREE B CUETE LRI EUERI .

Tas

/* 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;
gTxbata[3] = 32;
sprintf(buffer, "%f", gTempHDC);
break;
case 2:
gTxData[0] = 72;
gTxData[l] = 37;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%f", gHumidity);
break;
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case 3:
gTxData[0] = 65;
gTxData[l] = 109;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%f",
break;

case 4:
gTxData[0] = 77;
gTxData[l] = 120;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i",
break;

case 5:
gTxData[0] = 77;
gTxbata[l] = 121;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i",
break;

case 6:
gTxbata[0] = 77;
gTxData[l] = 122;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i",
break;

case 7:
gTxData[0] = 71;
gTxData[l] = 120;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i",
break;

case 8:
gTxData[0] = 71;
gTxbata[l] = 121;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i",
break;

case 9:
gTxbata[0] = 71;
gTxData[l] = 122;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i",
break;

case 10:
gTxData[0] = 65;
gTxData[l] = 120;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i",
break;

case 11:
gTxData[0] = 65;
gTxbata[l] = 121;
gTxData[2] = 58;
gTxData[3] = 32;
sprintf(buffer, "%i",
break;

case 12:
gTxData[0] = 65;
gTxData[l] = 122;
gTxData[2] = 58;
gTxbata[3] = 32;
sprintf(buffer, "%i",
break;

case 13:
gTxData[0] = 68;
gTxData[l] = 82;
gTxData[2] = 86;
gTxData[3] = 32;

sprintf(buffer, "%i",

break;
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gMagz) ;
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gDRV) ;
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3
count++;
/* Filling the UART transfer variable */
gTxData[4] = buffer[0];
gTxbata[5] = buffer[1];
gTxbata[6] = buffer[2];
gTxData[7] = buffer[3];

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

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

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

T# MSPMO0 SDK

TR 3% SysConfig WEZELE
MSPMOL LaunchPad FF R Ef¥
MSPMOG LaunchPad F R EfF
MSPMO 12C Academy

MSPMO0 UART Academy

MSPMO0 ADC Academy

MSPMO0 DMA Academy

MSPMO0 Events Manager Academy

© © N o o Db =
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BB M0 28974 OPA (URIk=E

il

ZF R FTAIER MSPMO FISMEREEFESS B 7T — AR OPA X RIASS (INA), EIZECER, Vi1 M Vp ZIEINEE

WK, FahRESHEINRINRRES. AJUERSRARIAES ADC EEXEA INA B4 H 3 1THRE,

<
o

B119. FRZLIFETHEE]
Fr&Eshig

GND/VREF

Vit

GND

MSPMO

©
o

R1
FAM—

OPA1
+

o

ADC

Rz FEE MSPMO FEERHIFE OPA Fl— 4> ADC SR $4% R TRAE

9. SR

FiRTNEE IMEER AR
OPA OPAO
7£ SysConfig HiRIEFMERIANIREE S | B
OPA OPA1
ADC ADCO BAFNE INA B HEBE

B

RIER 9 FHVER, ZRfl5% 10 PFHASEARS. AN EVM AIBFREIKIT,

Z 10. FHEEM

REBG EVM
MSPMOLXx LP-MSPMOL1306
MSPMO0Gx LP-MSPMO0G3507
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gyl
fEF MSPMO &R A 2SN RARIE B AN KRB A NI SERAD U RN EERARSRBINRITTRBERRE. AR EEHAZE
WA 7555 N RBFMNEB T IZBRANZITFM. AT HERER, UTFRPIFRT XERE:

1. Ry IRERBEAIEE,

2. SFBFEEEBPEI A RES B\ B ERAVAR I EE HTE R ER R P A BN/ MY IE S

3. R4 R MULLANGEREBIR Ry EHNR/IMEH.

4. Ro/Ry #1 Ry/R3 BILE R —, LUE PR RBMAZZHE R CMRR HIR Ve B2 1V/V,

5. BERULMENETEURTFAMERN S I EERASINEASEN R HIZETEE. &4RLEECEESGFHIERT
Aol MIXZRHTIEE,

Wit T

52118 =M, MBI ERARS: INA FINBEERIGIT T B SN HEZEXA. UTHRNABT @R DI Ig ISR

Ay IR,

1. HEEBERAEERE

Vo = Vipitf X G + Vper = (ViZ - Vil) X G+ Vyef (1)

when Vier =0, the transfer function simplifies to the following equation:

VO = (ViZ — Vil) X G

R4 2Ry

where G is the gain of the instrumentation amplifier and G=1+R_3+R_
g

2.

75 Ry Al Ry LUIRE &/ ME 1w,

Ry

\Y4
Gmin=1+—=5v (2)

3

Choose Ry = 20kQ

Gmin = 1+ 2552 = 57
R3 = % = # = 5kQ — R3 = 5.1kQ (Standard Value)
3. #E3E Ry M Ryo HAfR Ri/Ry 7 Ro/Ry BILEER—3, LUBNATEEBEMEIIREN 1V/V,
Vo_ref R3 R2) _ R3XRy \
bt = () % (1) = e = 1Y @
ﬁ—i = E—; — Rq =Rz =5.1k@and Ry = R4 = 20kQ (Standad Value)
4. FE Ry UKHFRERSRAE D G = 10V,

—q14 e
G—1+R—3+R—g—1+

2Ry 20kQ , 2x20kQ _
TTra T R, - 10V/V 4)

Rg =8kQ — Rg = 7.87 kQ (Standard Value)
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S HIE

1.

A& SysConfig:
a. 3 OPA iE&#ZF BB N
b. BA® OPA Biit,

2. @it SysConfig ZEIZEIMEXS |HIRIDIEIMEREBER,
3. MERMANBEMLGE, FRESMT & 2EFT PR,
it EEED
1. EBBEEME:
« EXBIF, Ve i&EN GND, EBRILUEBREERES R, UENEREF.
2. PR

- ¥F MSPMO &%, k{5 FEEXTF VDD,

3. WAJLAER OPA RIRFANERT PGA, BFZFRIMNIBERMEE, ERA—EHEF: Hlt, TERATERTE.

SN_EFFIR, ADC A& BAFRRRRIEREMZIR YR, XEAEER1E SysConfig F5EAL, B X ADC #1 OPA IhEERY
BLZEFMER, 155 TRM FEER.

LaunchPad BE&: ff LaunchPad £, OPA 3N A LUEZEIREIEE, Btk B IR EAGEMER
B, THEMXH LaunchPad FF 18R LI E B4 PREPL BkL,

&

o EINIXER (TN), TE MSPMO0 SDK
.« EMXEE (T)), F4T iR SysConfig

)
)
)
- FEMNIYEE (T))
)
)

. fEMNIYES (TI), MSPMOL LaunchPad™
, MSPMOG LaunchPad™
. XSS (TI), MSPMO Academy

- FEINIYEE (T

ER T EBERD IR KIMB HREF A 75 (N A 75 B

E2E
BRI TI B E2E™ FERCIRRERINIEH A MBI ER, LRSI ER MSPMO SRR AR,
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A RIZE a K 23

igitiieA

BRFRGUET T MEE R RIS A SE (PGA) EEEHIRE MSPMO RERIZE R ARE, HSEUEDE, RHBANESIUL
NfEF ADC RERER. ZECEERF B ERAERIBEA NANBEESRAMES YR, BHRENARBEIENR
NEMRAIE R R ARIE SHITHRIFE FHIZTHIEIE.

El 20 R T FRHERIEEE,

MSPMO
/\/\/\/\/ + WV\/
- VRef_ADC
PGA ADC
B 20. FRZTHEETHEE]
FREIME
ZNFEE—NERRY OPA # ADC,
& 11. FrES0E
FiRIhEE Mg fER 7L
AR (11 OPA TERFEHFA “OPA_O_INST”
EIME S IR (1 1) ADC12 ERFEFFA “ADC12_0_INST”

REXYF
RIER 11 FHEXK, Znfl53% 12 PR284RS. HHEY EVM A BFERERIZIT.
x 12. F#EEME

P EVM
MSPMOL13xx LP-MSPMOL1306
MSPMOG35xx.

MSPMO0G15xx LP-MSPMO0G3507

Rt B

1. BMEENBETREESHNESNRMIEREIZE, OPA BIRAIRENRMEIEE N 2, BAIEEN 32, WNRIEFER ADC i#
TXREE, B2H RHEESI
a. TERAFENFRABANBENR/EE

VADC_Ref
Vin_max

—
o1
=

Gmin =

b. HERGENTAZENRNANBERNRAES:
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VADC_Ref

G —
max Vin_min

Hep.

* Gmax =/ OPA IEEMRARSAIGHIGE
* Gmin &/ OPA IEEMR/NARFIEHIGE
* Vin_max EERABNBE,

* Vin_min =FFBEHR/NRINEE,

* Vapc_ Ref & ADC EER[E,

2. HBRATHWNBEMEE F#HN ADC BIEE:
Vapcin = Vorain X Gopa

Hr.

* Vapcin 22 ADC SINFEIEREE

° VOPAin Z% OPA E"JEEE?@)\

+ Gopa &/ OPA IKBERERIE &=
3. ITHLTE ADC MINEBER ADC i5:

VADC Re
VaDCin + (0.5 X Tf>

12
N =2""X
ADC VADC_Ref

Heh.
* Napc =2 ADC ¥4 R ERFUH5

©6)

4. ERAUTANHELE ADC SR OPA BINEBE., 7EHATE OPA Emi%iftAy ADC BOLLREERN, ZARMRItHY

B3 AN ARNEUATTBRRER.

_ Vapc_Ref(Napc —0.5)
Vopain =

Gopa X 212

5. HESMHEZMEBF, MR ADC REETXE, WIRHISERREER TR/ OPA B, EAREIH,

BENEA ADC BEMN E 5%,

VADC_Ref

Vopa_in > Hr X —¢->2

Hop Hy B EFRBEIEE.

6. ITHERMEEHET, R ADC RHIRTZE, WIRHISTETRERNER TIEAK OPA 5, EARAIH,

RENEAK ADC BIFHT 40%,

Ti2MEBERIGITIES FM: MSPMO FR% 39

©)

=M% e B

MR T

April 2025


https://www.ti.com/

https://www.ti.com/ IRINFO 1 =R

VADC_Ref
Gopa

Vora_in < Lt X (11)

Hep Ly 2 FRE DL

7. BILFE TERLUAIUS NETARE OPA HEmik & TRt E 5 M 6 FIHEREFT (Hr 2L 5%;: L 2T 40%) -
EFXEEEHTERREBEES AN TRAGBMRESOUE, HFARRRE—LED, T TES, deNNTRITS
R 5 BMEBT, RERTFRITIE 6 RiflEY, REREXKERTEDERIHIFENEETE, AXEFRINBTNES
S8, BEH “QITEIEEW % 6 &K

1.8

1.6

1.4

1.2

1

N

0.4

02 1

0

(@]
0]

Voltage Input

2 4 8

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

8. {EFYMERIANFNSMNERIGHI7E SysConfig & E OPA LU#{T PGA ECE.

9. 7E SysConfig 13§ ADC IR E AL VCC EME (Vrer anc) I OILLERERE, 3F OPA St #H{TRAL,

10. EAIKITH R 3 FHARNRIZITH R 5 M 6 PHRENFIREBEFIEIEA ADC KB, FHREEET SysConfig F89 ADC &
M Eb ik 28 PR% .

11. (A1) 1&E ADC LUERIERFTIZERT ADCMEMXx ¥ OPA aith##1T5K ¥,

12. ¥§ SysConfig FEJ ADC RAFEFiEig BN B IIERPLHE tsample_pea FIR/NETE

g EEED

1. OPA HREZ MSPMO # VCC,

2. OPAGBW i&&E: OPA HRIE GBW iR BEHFENERR/), EMMRERE, Bk, REH GBW HENERRA, 8
EIERRA, FEMRENERIE, BXXERXZBNBIIFISES, BEEERETSRENHIER

3. OPA IEZE4%if. WMRFEBIT OPA HIEKFE, MMHHE ADC B OLLIREEHUTARSFIFZ (ISR) ARMEIMIFKED, UE
NECE OPA IEEIRE, MARMUIEATUR/MERKE, EEER, TP E 5 6 PHHENRIRB TR T XM
BIR9RE R,

4. B\ OPA1E%: MSPMO MCU BESTEREEA OPA MY FohASEX OPA 18518 E. PGA ECEA OPA ISR/ MER X
2, BEMIEE 2 T OPA B HasiiE (OPA IS = 1) , ATHITANISTEZ IMNITIMER LG OPA EHEE N
ZIET

5. ADC EEi%E: MSPMO 28R LAMAIERE L £ 28 (VREF). JMBIREL MCU VCC @ ADC iR EEBE, BEE
MSPMO 23445383, T RETT A TFmARSFANIET, FmisE/EREIRE T ADC A URFNHETEEE, HENIIEN
BRA OPA i B E,
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6. ADC B [LbiRasHEF:

a. EEEMREAIERERRARSHIEEE (F: G=2->4) RIEKBANESHHRARE, FRIKITFE 2 $
HNAAE ORI B ER TSR EEREmIRE FTHIES,

b. EEIMREMEEER T EIRARMAEREE (HIE: G=4->2) KNENESHRARE, HRERENE
EBFATE RHERFI 5 6.a FPEFHNRIRBT, XZATERAESHRAATRENIEEELER.

7. ADC F#¥: ZnfIEE O REFRTIIEX OPA Bith #1TREE, MIRAFERLUSEE OPA fath, NRIEAITEIER
IR B EIERFFEIRR.

8. ADC £3R: BA OPA lthByAlE ADC REFHIIERAINELREE gADCResult PIAERITRIRIER, MEIER
1T1REZAl, FTEENARUE—MAFEFEES MR

9. ADC £ER: WMRFEMHMHIR ADC LERANET, MAFURIIAIELAMES 25T OPA 1B mig BAAXBIETEAMRRIERIE, X
2R’ ADC REFZCERE OPA IEmigEME, FHILTE OPA ARERNEBEEBF TA LIEEIHERER ADC 3.

10. gCheckADC EMIZSFRM: ZNARRIRERR gCheckADC, INRMAERER gCheckADC HIRTEIE K, MIAJEES
TR R ERFEIE.

Ly & S|

21 8/R"T Dynamic_PGA_Example2 IIERIZE], ZmI2ERBET ADC gNfaI3t OPA it #H# 1 TRIFHELK OPA 1F
#ho Dynamic_PGA1_Example B3Rz EBEHTE (b 7 AT, BAAEBIFEB5h ADC E#H NEEIRIRES, HERER
ADC FhltffRs3 51 (ISR) BYHL) switch caseo
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Initialize device

A

Start ADC conversion

Sleep until event

gCheckADC
?

Clear
gCheckADC,
get ADC
Results

A

Add custom code for
doing something
useful with ADC

results.

E21. B REE

BFicE

ADC Window
Compare High

h 4
Get OPA GAIN
to temp var
and

decrement

ADC ISR

Switch ISR Flags

ADC Window
Compare Low

ADC Result Loaded

y
Get OPA GAIN
to temp var
and
increment

Set
gCheckADC

False

True

Decrease GAIN,
Add custom code to
change math factors
or lookup tables for

main loop for
decreased GAIN

GAIN <=
MAXGAIN?

False

Increase GAIN,
Add custom code to
change math factors
or lookup tables for

main loop for
increased GAIN

4

»{ Break and Return )« ¥

ZRAFIA TI R4ECE T A (SysConfig) EIRZFRE /9 OPA #1 ADC £ FECE IS, EAERREACERHIMGPIE A

REIZIHIR,

BILATE Dynamic_PGA1_Example.c 8 Dynamic_PGA_Example2.c X189 main() FF3<E85 3 EIE 2 SRR AEER K,

Rz X5

UTFREREERT EAMIAZE OPA 12K FMEits (5h5&K ADC REBMBESLLER) , Im&itP 8 2 Hprik, B
XA OPA I2RE X, 1E2% MSPMO SDK #1 DriverLib 14,

#include "ti_msp_dl_config.h"

#define HIGHMARGIN 3890 // 4095*%0.75 =
#define LOWMARGIN 1638 // 4095%0.25 =
#define MAXGAIN

#define MINGAIN

75% of max ADC value
25% of max ADC value

DL_OPA_GAIN_N7_P8 // Maximum GAIN level of OPA wanted
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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UTRBARETRTERLRINEE X B LTEIRE ADC AREHNITEANERF. XBEEEMHUFEE, B2 1MERK
NEEH, JIBEER R,

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

gCheckADC = false;
//Grab Tatest ADC Result
gADCResult = 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.

UTARBERERERT EMAMRYE OPA i BiHE ADC LERER. AR FERERBIPLIRELURIMNAXER ADC 4R
5 OPA ik MM N BERXE.

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;

L

TEETRT OPA M AZWMBMIE R RFEEE. OPABH/KTIMT: 2x. 4x. 8%

THRIMBERIZITESFM: MSPMO FRH 43 April 2025


https://www.ti.com/

https://www.ti.com/

RRINFNZ =%

Conemm = I o B = o - @
a0 OPAInput
A1 OPA_Output 3123V 3138V,
3000V
= ’\
//
25v
20v
1sv
10v
I\
o3y,
oov
" i £
B 22. 154 OPA PGA 187
R . = = = = - O —— - -
A0 OPA_Input Y 1498V
s
A1 OPA_Output

3.004V

& 23. 5ty OPA PGA 127

AN IR
+ & MSPMO SDK

- THREX SysConfig WEZ{EE
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L33
we

BFRGUETR T INAITE MSPMO iz HlI2 R E R B MR LRSI KRR TS DL IRES . IR EIRITT A RAEBRAIR
R RLbiReRThee, H AR UF AL EYIEEERLIRSRE S MRS, BRI E BN ER=MARAILLRER
REMBASIH, BHKE=MaH5IH, £ER0OE 24 k.

Comparator Output

A

Comparator Output

Comparator Output

UL

MSPMO MCU
Input Signal
+
Threshold COMP A t GPIO A
Voltage |
Reference
Input Signal
+
COMP B 1 GPIOB
Threshold
Voltage L
Reference
Input Signal
—— - +
COMP C t GPIOC
Threshold
Voltage ||
Reference
B 24, 1715 LA F RTHIPEIL ThRE
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Z 57 A MSPMO LLEiesRYRIES 10 ZEA, FILIAR—LREELMZMET N ZRFIN="MSSRAUT
COMP_INO+. COMP_INO- 1 COMP_IN1- 5|, #NE 25 Frxo

MSPMO MCU
Input A /\/\/\/ —— INO+ INO+
1
Input B /\/\/\/ —— N1+ IN1+ + // n GPIO A
| I
Voltage : :
Reference : 7_ GPIO B
ComP ——1 sw |
| I
Input C /\/\/\/ —— INO- INO- ! L cpioc
| I
Input D /\/\/\/ —— IN1- IN1- - :\ :
\\ L epioD
Voltage N
Reference
Voltage Reference 8-bit DAC
B 25, [EIREBFIN TR Z B E fH78
FrEsrE
TS NAT HrFEHI &L COMP # GPIO,
7z 13. FrF St iR
fEFRRIIME R
thikas EHFBAPRFEA COMP_INST (83E 8 {UE ) DAC)
GPIO X=4> GPIO 5I#rA51H AL B# Co
REHF
RIER 13 FAARHIER, ZRHI5%E 14 FRRRSEHRS. BN EVM RTARFREIEIT.
* 14. Z#BZE1F
FRAESRMG EVM fEf COMP K COMP HIAHE
MSPMOL13xx LP-MSPMOL1306 1 4
MSPMOLx22x LP-MSPMO0L2228 1 4
MSPMOGx5xx LP-MSPMO0G3507 3 17
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It E

1. RIBGTERAELLRSBNSHEEE, SEIHEREN. BERANMEEEE,

2. FIF SysConfig & i tbik2sBL & LD,

3. 7f SysConfig FECEFTEERY GPIO,

4. BIFRE 1-2 BN LR E CIZ R IR R ER,

5. wWENARFABLIARESNMNIEIRE. RERBRERHIBERSECLHLHEND 10 51/, BXUNERRE, FSRE 26,

it EEET

1. RENE: EFRRSNEER, NARBFIEESI—RIER, NUEZBLBARIE. DAC IZE B & BRI,
AEBIERER. ENARFABETIRELRN, 52BN MSPMO HiERYLREEEERD

2. IfFE: ERBEAESEERANMINERN. SEEXZEHESER, ERFEMELRERIFINZ B E, RINFER
ANFEEEKAREEIER, BRI URRBHENERER. (FASE, ZrflERAEERED.

3. MaRZBYEl: HFRRBEFMERZMCRBEEN, ZIREIEMLLRBRAMNEY &, &AM EZIREEIER
FLABELRSFEERENEF. fNEMNAYE = x; (FEMKEIE = FER x (FELLIEE (45us)
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Start

v

Initialize Peripherals

-
!

Y

Comparator Configuration A
Update Voltage Reference

v

Delay 15us

Y

Read Comparator Qutput
Set GPIOA

v

Comparator Configuration B
Update Voltage Reference

A 4

Delay 15us

v

Read Comparator Qutput
Set GPIOB

P |

'

Comparator Configuration C
Update Voltage Reference

'

Delay 15us

v

Read Comparator Qutput
Set GPIOC

U —
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EH5

R AR AEES ER U T =M REERER =T RLLIRESECE: update_comp_configA(). update_comp_configB()
#0 update_comp_configC(). BREMILEILRRZ/E, NARFRIEHEEBNREILEMER 15us, AEHIRILL
mesmE g EERNS GPIO,

& 27. 1775 L3025 Main.C
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&R
28 B THBLRSBETFRATHINER. (FELLIREE AL B C WEEBEDHIWIZEN 0.5V, 1.0V M 1.5V, =1
FERSERNE— T LENE T REERNBNES,

& 28. 23R

TORERIREEREA, — ML RIS REBIZIN =P REIBNEITAILLIRER. BIidBLR comp_hal.c YRR, AJLU4RIEZR B

PUER A ERI L R S E MR E.

.+ EMYER (T, THH MSPMO SDK

- EMNYER (TI), 1$4A7T fi# SysConfig

.« EMXEE (M)
)
)

, MSPMOL LaunchPad™
.« fE=M{Y2E (Tl), MSPMOG LaunchPad™
- {EMIXEE (Tl), MSPMO Academy

E2E
RIAE TI B9 E2E™ XFNCIRREBTHEHLBMED, LURSERITHER MSPMO SR AR,
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ESPRM A 2R

igitiieA
ZFRGURT T MAEF MSPMO REREERAZRIRENESIERARS (TIA) ECEHERRER ADC 1B, BETERAR
FERS A LU N RS Nt BB, R R BRI mBE T RIGEME, THZRHIAE,

29 BR T IZFRFERINEEE.

MSPMO
s >
GND VRef_apc
: [ ADC
4 T Cr Re

GND
B 29. FRZTIEETTHEE]
FREIMg
ZNAFEE—ERMAY OPA 1 ADC,
£ 15. FFEIME
FiRIpEE IMEER ¥iEe
TIA (EREIEBEER (1) OPA ERBHFRA “TIA_INST”
IEHIME SR (11 ADC12 EREHFRA “ADC12_0_INST”
RABH

RIEZR 15 FHEXR, Znfl5% 16 PRIEHRE. HHNE EVM A BFERERIZIT.
16, FEZEENE

RABMGF EVM
MSPMOL13xx LP-MSPMOL1306
MSPMO0G35xx. MSPMO0G15xx LP-MSPMO0G3507
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it SR

1. HRIEmEERE
VRe ~ VMin

= Lo~ Yun 2
Hrh
* V pef Apc =/ ADC IMZIEZRRIE
*© Vmin BIEEBARHR/EHBE
| Max BRINERREVRA R

2. IHHREBRRFHEERNRIRBES,

CFSTTRﬁavg (3)
Hep f , BRI BRRHRASIE,

3. IHEEHEBRRNREURIEEBABIEHTHE (GBW).

GBW > Citor (14)

N o o &

2><7r><R11:><C1:2

B¢ = ¢, + C4 + Copp IRIR:

+ Cs: WMNFER

+ Cq: MABNERRNER., XTF MSPMO 28, X@=ErR{EE 7 3pF.

* Com: RAEBMANEEBABS

B TRESE 3 RHITEE#HITIR, HERILUERR OPA GBW I&E,

£ SysConfig Fi&E OPA, LISZIEBERAIIMERIERE,

£ SysConfig Fi& & ADC, LUSEIL5FRiE OPA HitH I ARERER,

& SysConfig By ADC RKiFEY[8)IZ B J 83 M BUERPL HAY tsample pan FIR/IME,

R EEED

1.
2.

OPA HJRE MSPMO 8 VCC,

OPA GBW igE: OPA RYER{ GBW IR EHFERVERE), BMMEERIE. Bk, BREH GBW HFENERKK, B
EERRA, EReMBEREIE. KBRS ERIBENSE T EHRIER.

OPA [EIESIN: WIREMEREE (FINZCEZRERTE/ORESE) . WAL OPA EERNRE— BN R
BRE (MAZ GND B , KFLEREHE GND EAEIEM, Xeh@EdsafBEmAs@dnEtsMg (i COMP
5MZMBY DAC12 5 DAC8) KL, ERE—HMER T, 5 OPA EHRMIAXEKRSIMEIATHMERN.

ADC %#¥: ZRflIs4Est OPA Mith#ITRIF, MRAFEXRF, FILUEAITHSRIKERERRIFER.

ADC £R: ZfXFEEREE gADCResult PHERIIERMLER. MEERITIREZA, TENARIUE—THA
FPFES R,

THRIMBERIZITESFM: MSPMO FRH 53 April 2025


https://www.ti.com/

https://www.ti.com/ IRINFO 1 =R

6. ADC EHi%EE: MSPMO 2847 LIMAEIE A 428 (VREF). 4MEBJRDZE MCU VCC [\ ADC iRHEERE, BXEMA
FETESSFANE, BSRBHREHIER, MEEEBEIZE T ADC AJLIRENHEIETE, HEXITENRK
OPA i EE,

7. gCheckADC EMZAEM: ZNASRIER gCheckADC, WRMNAEF &M gCheckADC BIRELT &, MAJgES
TR ERMEIE,
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BiFREE
30 2R TR RAIBAEERZE, HiEAT ADC M{Axt OPA Rt #1TREE,

Initialize device

Start ADC conversion

ADC ISR

A

Set
gCheckADC

A

Sleep until event gCheckADC?

Break and Return

Clear
gCheckADC,
get ADC
Results

A 4

Add custom code for
doing something useful
with ADC results.

B 30. [Z/BE A
BFEE

ZRFAFMA T R4%EET A (SysConfig) EIfZFE I OPA #l ADC £ RECERIE, ERAER REmECESRHIMNEAIE LA
RELG IR,

Rz X5

BJLATE TIA_Example.c X8 main() BIFF < EIE 30 FFHARBHAE, LUTRBARET 7IREUEBRIRE ADC 45
RiE, ERLFNEEXABURITERNEE. HRAPREERIMITE, FHI§ ADC ERSHEMFEMEXE. F90,
—IULIHINRER DB ZIRE, RIS ADC SRR THEUBR I CIRMINKE), HRITIEEITELUCNYHIAIRE
o

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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N2

+ T# MSPMO0 SDK

- THRHE > SysConfig WEZEE
* MSPMOL LaunchPad FFREf
+ MSPMOG LaunchPad F&REfF
« MSPMO itB32% Academy

+ MSPMO0 ADC Academy

+ MSPMO0 OPA Academy
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igitiieA

ZFRAGERASIERE R (PTC) ABEME (TMP61) SREXREBEB MR D ESSR, MM~ EMEE 24T LAY BE,
BT AL PREETIRE MSPM0 RENEEM AR HER ADC #HITRIFFRIREVZIMI R, WRNVEFREFAS, RGB
LED FZENAtE; MRRERER, LED KENES; MREESAEELRN, LED BRISZE, AETFANBWNAEAR
& ADC BEUHERE(E, FAETEIUATPMARAREEBEME, FIti FHERE.,

31 BR T ZFRAERIIEEE.

vee

Rbias §
Rrmpe1 B) ~

MSPMO

RGB

Vret_ADC

ADC

GND ——

B 31. FRATIEETHER

FREIME
ZNBEEEMI OPA. ADC. JTETEEF] 1/0 3R,
17

FIRINEE fERBIMS BiEA
ZRRA R (11 OPA ERIBAFEH Thermistor OPA_INST
S S IR (1) ADC12 ERASHFRA ADC_INST
ADC REi+8Y28 (1) TIMERx ERISHFRA Thermistor TIMER_ADC
RGB LED 54 (31 /O BIR ERFSH#A RGB_RED_PIN. RGB_BLUE_PIN #1 RGB_GREEN_PIN
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RABH
RIEFR 17 FHEX, Znfl53 18 HR2EHRE. HHNE EVM A BFERERIZIT.
18
REBRMG EVM
MSPMOL13xx LP-MSPMOL1306
MSPMO0G35xx. MSPMOG15xx LP-MSPMO0G3507
®itS R

1. BT Rpjgso X TZANIRITHERAY TMP61 FABKEERE, X Rpias I 10kQ. FIIRMMEMEE, BXEMAEE, BSIA
TMP61 #iEZR,
a. HttHASEAABEEREN Roas BN A HEITE Rywso BXEMEER, 155 RFMEREEENXY,

£ SysConfig & E OPA, ATFIMPHMINMNE FIEECE,

£ SysConfig FRI& & ADC, LAEFRIFfiZE ADCMEMXx ¥ OPA gt ##1TRAE,

& SysConfig Y ADC RA¥BY[EIE B N R EUBRR ALY tsample paa HIER/IMES
WfERT§ ADC RN RERMIERERE, ARAIERRIK ADC IEHRITERELZ .

o 0D

I EEED

1. BEENE: FENABEBESEFTRNANEELR, UEREE ADC BHMINIBERITERE. EEMHEHEKEER
F 7 BRI SRR EIZ IR R R R R,
a. BERFEERVTEREELD, BagHENFERRSER. AR SBARR—E2AE.
b. ARNFBEZITEMNE, EMIMIEEERE XEARNNERMEFERTRENRECEER,

2. OPA HFI%E MSPMO B VCCo

3. OPAGBW i&E: OPA HYIR{K GBW iR BEHFEMENR/), BRELRERIE. Bk, K& GBW HENBERKRK, B8
FEBERA, FRflRENERE. ERENIISERIE B HSELSIER.

4. ADC EEi%£$E: MSPMO 234 a] LIMAZBE AR 4SS (VREF). FMEBIRZE MCU VCC [ ADC IRIEEEHBE, BEER
MSPMO 23 80RR, THRATATAMASSMINED, WFLIITHEE, BN ADC BB EET/MAEEE RN
fREHE (VCC)o

5. ADC X#¥: ZAnffEiTETasftk 2 EHAXT NSRRI TR, BRI, BAEITITRS K,

6. ADC &R ZRBREINEHELBT R gThermistorADCResult PR RITE R, MEERITIRIEZ AT, RENAT
BERBE—MAPEEZ MR

7. gCheckThermistor ERIREREM: ZMNASR PSR gCheckThermistor, YNR R FAERFERR gCheckThermistor FYBY
Ed, MeJgERTEPERMEKIE.

BiFREE
32 BT iZnAIBAEERIERE, FHiRERT ADC WfaIxt OPA faith TR 4% LUK LED FRERRYR SR
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Initialize device ( ADC ISR )

\ 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. [ fBE A

BIFECE

BN AFA TI RARECE T A (SysConfig) B2 SR EREMSFFIMNEENE, ERAEFRFEEERGIMIAIELNAR
Bigitdiz,

A LUTE Thermistor Example.c XAEBI main() BIFFL3REIE 32 RN AR,
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[z XS
ZNBAEEITERE, MEIWEETH. UTRKBHEEE—1ME CHANGEFACTOR, ZERTFHEIRIEET L ZHI
i ADC EMR/NTHE,

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

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

UTFRBABEERTERLIMAKEENEETER ZUTELINREEE. SaifiERARBEFIIEIRE
(glnitial_reading), Fi&2g11%%K (gCelcius_reading) 5 CHANGEFACTOR AR #{TLLR, UEBRERHS. BREET
BREZ M. 7AfS, RGB LED RIBLLRERDFITRLE (Am) « B (B HEE (BZEH .

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.

o

gAlivecheck++;
if(gAlivecheck >= OxFFFO0){gATlivecheck =0;}
if (gCelcius_reading - CHANGEFACTOR > gInitial_reading) {
DL_GPIO_clearpPins(
RGB_PORT, (RGB_GREEN_PIN | RGB_BLUE_PIN));
DL_GPIO_setPins(RGB_PORT, RGB_RED_PIN);
} else if (gCelcius_reading < gInitial_reading - CHANGEFACTOR) {
DL_GPIO_clearpPins(
RGB_PORT, (RGB_RED_PIN | RGB_BLUE_PIN));
DL_GPIO_setPins(RGB_PORT, RGB_BLUE_PIN);
} else {
DL_GPIO_clearpPins(
RGB_PORT, (RGB_RED_PIN | RGB_BLUE_PIN));
DL_GPIO_setPins(RGB_PORT, RGB_GREEN_PIN);

}
gCheckThermistor = false;
WFI()

HhZiR

1. F# MSPMO SDK

T 88X SysConfig NEZER
MSPMOL LaunchPad
MSPMO0G LaunchPad

MSPMO 182§ Academy
MSPMO0 ADC Academy

S e
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7. MSPMO OPA Academy
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CAN ¥ 12C &2 -

I12C ¥ UART F&458it -

CAN &% SPI iffiZs -

CAN ¥ UART #iiZ28 -

F#B£ 10 3% UART 188 -

iBid UART #HE83C 12C T BEE -
UART &% 12C #ii&28 -

UART %% SPI #ii&2% -


https://www.ti.com/

https://www.ti.com/ BEIESS

CAN %% 12C &8

igitineA
BFRGUET 7 WA CAN-12C 17#%28, CAN-12C HHES SR AR —MEN LAXERER, HES—MEOL
BW/RIXERS THIZFEGNE, XERETHENROINE, S 12C 23EERIsS RN s BRI T LR

33 BRTRFRANINEEE, HET, XEN 10 RETRINT —5FEEE, LUSKIM 12C BARE] 12C =HI288897H S5 5H,

MSPMO MCU CAN
|_||20 |_|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
—' to controller 110
110

B 33. FRZLIFESHEE

FREIMS
bR FHEEEE CANFD #1 12C,
£ 19. FFESMR

FiRIhEE IMefER 5 EA
CAN #0 (1x) CANFD ERBHFRA MCANO_INST
12C 0 11 12C EREFRFRA 2C INST

FESEMG
RIEER 19 FRER, Zrfl55% 20 FRISEM#RS. NN EVM ATATFREIKIT.
7 20. HEHH

RERMT EVM
MSPMOG35xx LP-MSPMO0G3507

tangg
1. HE CAN #OMEAILE, ©1F CAN R, lF. HE RAM BB, ZENATHLISERETEHN, WLELED
B, TERFILEEH, CANFD BIhEHRZRF 250kbit/s, #IBERZEF 2Mbit/s.
a. CAN-FD IMERIEB4F4EIE:
i. BB ECCH%H 1KB HE SRAM
i. BIREMRIX FIFO. &XPAFIFIEH FIFO (&% 32 MtHR)
iii. %Kk 32 NMEAKIEE PR 64 NEAEWE PR, ROEIECENEW FIFO (81 FIFO &% 64 Mt&k)
iv. %K 128 MEKERTER
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b. WREA CANFD &
i. 5E2%#F 64 FT5 CAN-FD i
ii. BE3X 8Mbit/s thig=

c. IR CANFD &#x:
i. TeYiE 8 FTELS CAN
ii. =& 1Mbit/s Eb4FER

2. % CAN i,

BEMIERKE. SRR, MRTTNESIES. ZERNATPLERDZ2EEN,

MERDFEEL £

T1§Jﬁﬁ%¢' RIRAT. BIERENBEETRRMNPAIESAETZN, MEMTNEERE, BHER, NRFEMIE

» AR FEERAE.

* @brief Structure for MCAN Rx Buffer element.
typedef struct {
/*! Identifier */
uint32_t id;
/’I Remote Transmission Request
* 0 = Received frame is a data frame
1 = Received frame is a remote frame

uint32_t rtr;
/*! Extended Identifier
* 0 = 11-bit standard identifier
* 1 29-bit extended identifier
uint32_t xtd;
/*! Error State Indicator
* 0 = Transmitting node 1is error active
* 1 = Transmitting node is error passive

o

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 = CAN FD: received frame has 12/16/20/24/32/48/64 data bytes
int32_t dlc;

u
/*! Bit Rat Sw1tch1ng
*

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

*

0 = standard frame format

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

* l
uint32_t anmf;
/*! Data bytes.
* only first dlc number of bytes are valid.
uintl6_t data[DL_MCAN_MAX_PAYLOAD_BYTES];
} DL_MCAN_RxBufElement;
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3.

HRE 12C FOMNEAIRE, 81 12C B, RERE. Bitit. FIFO %, ZERNATWLESEREEN, WLEGE
B8k, —MNRBIIBATRLRE S 400kHz BY 12C =528, S— N RFIIE AT/ 0x48 BY 12C BiRgstto
a. 12C IMEHIEEFF I E1E:

i. FIREREHIZSSNE, SFESIE 1Mbps

i.  FAFEWAIAZEAIRIL 8 15 FIFO

iii. Y EARHIALINEE, FILIH

iv. EH3 DMA BRIz 280 B e i pl A R B 1 2 45

v. BEEMH. BRSNS EHEESIFEh ST

H7E 12C SHEART. @, 12C UFEHRENMER, ATRUSRIEE, BPILUETRELINEE, BPIErLL
RIBFRESINSENBEMN. ERFIEES, HEMHEIA <55 AA D1 ID2 ID3 ID4 Length Datal Data2 ...>, FAFT]
LR ABERMRIVED 12C KiXEiB, 55 AA BiFk. ID XiEA 4 %, KEXIEA 1 35, JXHEKE, 5%
B, NRAPZFEEN 12C #IEEEN, WIEFEEEEINEREMBETD,

£ 21. 12C #AEEE

HUEKE

(BUEKE) F1

+t
ot
+t
ot

0x55 OxAA 4

REMZREN, SEFERRIILEES, NARIEES.

a. ZEMEBEEATEENE. BESMEOHAERTINEE: BRNLX, TEREERFEZELSIHINEE (W 12C &
WZ#0 CAN %3%) o ERBINEEE, CAN-12C #iiZss@Na4Ei. BT 12C BinesfFauRU&IZH 12C THI28E
i, Eit 12C BiRas AR ENE] 12C EHI2R8 %M. AT RIMMBEIREUEHIZRENERS, ZiItPEMT —5K4%
. BtR&fFRY 10 MImBAITHISRERIXES.

b. EEERMMPLESURMBNNHAE (X8, FIFO) . ERFMAEF, RRARF. SUBMBIERKEM—MEOEIRE
S—#&O. RBFEX T FIFO, 40E 34 Fir.
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typedef struct {
/*! Identifier */
uint32_t id;
/*! Data Length Code*/
uint32_t dlc;
/*! Data bytes*/
uintl6_t data[64];

ustom_Element;
Cust EL t
M T
| Interrupt | | Main() |
‘ N ‘ ItoC_in++ ItoC_out++ | ‘
oC_count++ oC_count-- | Transmi
| Receive 1toC_count ItoC_count-— | Transmit | |
;nessage message to | |
| rom 12C CAN |
‘ ! ‘ !
‘ ! ‘ !
‘ ! ‘ !
} Receive | C2l_in++ C2l_out++ } Transmit |
| | message | C2I_count++ C2I_count-- message to |
| from CAN 12C |
| ‘ | ‘
| |
|

[

B 34. 17285251

6. (AN FEMARg. HBEBR.

TRMBEIZITHESFM: MSPMO FRS
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ltoC_in

ItoC_out

ltoC_count = 2
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R ERED

1. ZENATHERR, BESTEROFERWILENEENTFEER/ONIN, HiRITEENESERHEREERR
EEJm

2. BWSERMNAED, AEBRMBAITRSEIE. Wi, TEZERERIALE, M@ENHRE. S5, hiER
Fo

3. BB ETRSCIIZOINEE, UMERKRERES. ERFAEH, ZROMEEEELXEPEIYLIL, 7 main() REH
TER(E B fRiE,

RERIEE

35 FirR A9 CAN-I2C #7#28 (IS RAZE, EARiEE T NEE—MEOPRBCEEHES —MEOFRIXER. CAN-
12C #7#E28 R A AL NMRIIAIESS: M 12C 32Uk, M CAN $ZEIR. i@id CAN Ki%. 1B 12C &%, 4 FIFO SRIINE
THERRIEEET.

EER, 12C 2 12C FHI8EH A Xz —Mi@E %, B%E, 12C BirsdTiiAR@EE. XWF 12C BIrEliEHIzsE
&, 12C BEfMBHAIUEZTERXEEN TR 10, W E 35 RFR. HiGME 10 AREBFE, 12C 1=HI23A] LITE 10 it
FR/Esh 12C 1E£EYE <, Y0E 36 Fimm. 1EIZETH, BILURE 12C BLE N 12C BEfRsizhzs.
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& 35. CAN-I2C (I2C I5#188) 1 HEa809 M fHE 1 7itel

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

sendl2cTxMsg

Transit message to CAN

=)

processCANTxMsg

U

sendCANTxMsg

Transit message to 12C

processl2cTxMsg

]

Start sendI2cTxMsg
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r———>"—-—-—--- - - -/ —/ .
| Interrupt Main() |
| |
| Receive message from 12C |
| |
| getl2cRxMsg Transit message to CAN :
I
| ]\/L I
CANTXM
| Overload control j\> process xVisg |
I
|
' ¥ o ||
: processl2cRxMsg sendCANTxMsg |
| |
| |
| Receive message from CAN :
I
| getCANRxMsg :
I
' S :
: Overload control Transit message to 12C |
<L I
: j‘> processl2cTxMsg |
| processCANRxMsg |
J\/l I
| Pulldown 10 to trigger |
| controller to read |
| 12C TXFIFO Trigger Interrupt |
I
I
! sendl2cTxMsg Start sendl2cTxMsg
| |
| | | |
- S ——

& 36. CAN-12C (12C Bfr) HiEEHIHE I FE
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BFEiE
ZN A T R4EET A (SysConfig) EIFZFRE A CAN # 12C £RECENIE. FRERAELRERGIMEAEHNBR
Bigitdiz,

35 CRFAIRIY RIS ATER 37 FIm MBIt B,

B 37. X1+ 1

[z S

UTRBAEERTEBSUEOMENAUE, RPRBESEINREXHF, 12C B LIXEEHEETE bridge_i2c.c
bridge_i2c.h 1, CAN 1ZEKHI R IXRKEE S 7E bridge_can.c # bridge_can.h i, FIFO JTELEHITE user_define.h HE Mo
BRI LUBEXHREMDBRE. Hli, NRIFE 12C KK, AP LUREE bridge_i2c.c # bridge_i2c.h LAIEABER K
e

BXIMNENEAEE, FE1% MSPMO0 SDK # DriverLib 314,
£ 22, KA

2] BRI EL iR s

12C Uk readl2CRxMsg_controller() | mMaFFRIXIRENER (VR 12C £ bridge_i2c.c
getl2CRxMsg_controller) | SREUZULEIN 12C JHE (R 12C 2840 bridge_i2c.h
getl2CRxMsg_target() REUZUREIR 12C THE (R 12C MBS
processl2cRxMsg() EIRZEEIR 12C JH S8, HFMEE] gl2C_RX_Element

12C &i% processl2cTxMsg() RIS 12C KIEM gl2C_TX_Element 18z

sendI2CTxMsg_controller() |i@id 12C RiFHEE (XR 12C 284
sendl2CTxMsg_target() it 12C ZIXHE (XPR 12C M2

CAN U getCANRxMsg() FREVEREIR CAN THR bridge_can.c
processCANRxMsg() HHUZIEIR CAN JHEMRR, HiIEHBEMEE) gCAN_RX_Element Hf bridge_can.h
CAN k% processCANTxMsg() HIREBET CAN &IXH gCAN_TX_Element #&3%
sendCANTxMsg() i@id CAN RiXHE
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Custom_Element £5¥397E user_define.h FE X, Custom_Element 2 FIFO 7tZ. I12C/CAN %&i%aV%aH 7t =H1 12C/CAN #Z

WEANTTREVEE D, AP R LURIE R BB A4 .

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

} Custom_ETement;

FF FIFO, EE 2 1M2RT=E, G 6 N"2RT=ATFIRE FIFO,

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

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

0;

0;
= 0;

L

B fER CAN 2%, AP EILITE CAN MIAEFIIZWCEE. E/ER, BJLUER S LaunchPad FB{ERN CAN-I12C 1%
25 (—N12C EBHFM—1 12C M) LUIFER—1MNIFERR. 2 CAN oM {iEid 2514 LaunchPad &% CAN JHER, &

AT LLM M2 LaunchPad $ZUg CAN SEE.

CAN Analyzer
CAN CAN
transceiver transceiver
N AN
A4 A 4
CAN CAN
Buffer Buffer
12C 12C
controller S target

& 38 F T
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ndex Time Device  Channel Frame ID Type CANType
ALL ALL
0 0.000000 Device0 0 0x1 StandardFrame  CANFD Accelerate
1 0.000900 Device0 1 0x1 StandardFrame  CANFD Accelerate
2 75.392500 Device0 1 0x2 StandardFrame  CANFD Accelerate
3 75.393400 Device0 0 0x2 StandardFrame  CANFD Accelerate
4 96.807600 Device0 1 0x3 StandardFrame  CANFD Accelerate
5 96.808400 Device0 0 0x3 StandardFrame  CANFD Accelerate
6 111.433500 Device0 0 0x4 StandardFrame  CANFD Accelerate
7 111.434100 Device0 1 0x4 StandardFrame  CANFD Accelerate
8 127.068700 Device0 1 0x5 StandardFrame  CANFD Accelerate
9 127.069200 Device0 0 0x5 StandardFrame  CANFD Accelerate
10 137.580700 Device0 0 0x6 StandardFrame  CANFD Accelerate
11 137.581200 Device0 1 0x6 StandardFrame  CANFD Accelerate
12 160.259200 Device0 0 0x7 StandardFrame  CANFD Accelerate
13 160.259700 Device0 1 0x7 StandardFrame  CANFD Accelerate

B 39. CAN B W IXE1 3 B L X R A58

B 40. ZEZHTINET PC Zinie/F

Hith# iR

=N 2E (T1),
=N 2E (T)),
=N ES (1)),
BINER (TI),
=N EE (M),
=M EE (1)),

F & MSPMO SDK

#4077 fi# SysConfig

MSPMO G %5l 80MHz iz HIgd R &E Ff
MSPMOG LaunchPad F&E

MSPMO0O CAN Academy

MSPMO 12C Academy
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RT
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

22334453 66778899 AABB CCDDEEFF

22334453 6677 88 99 AABB CC DD EE FF

223344 53 66 77 88 99 AA BB CC DD EE FF

22334453 66778899 AABB CCDDEEFF

223344 53 66 77 88 99 AA BB

223344 53 66 77 88 99 AA BB

223344536677

223344536677

22 33

2233

2233

22 33
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12C ¥ UART F&%igit

&t ER
ZFRFFAE 12C ¥ UART 1128, TZFHRZHR, MSPMO 8242 12C BARSE M. 3 12C 545128[@ 12C BT HAI1ZEK
1ERY, BifrssFWERKEINFELNE. —BBMRSGRNEEIERE, BirsstmMafER UART ZOB IR X
£, % 12C 1ITHIZE A MEBIHEENES, BIFERM UART S ERFINEE—1NFT, Y 12C BHISSEERNFHE, B
H=EHEM UART ssHRBEINRE— 1N F R BRSNS EIZRAE,.
MSPMO i&3d 12C SCL #1 SDA £iEEE 12C 155128, MSPMO iAfE A UART TX A1 RX ZERiEIES| UART 285,

3.3V

3.3V g
12C Controller MSPMO X UART Device

12C UART
B 1. ZETIETREE]
FRrEIMg
fERRIME 7L
12C ERIZHRFRA 12C_INST
UART TEREIFHFA UART_INST \
RGN
RIBFREIME PRARBIER, ZnflS5RE 2T PFARStRS. HNA EVM ol BFERIZIT
REBRG EVM
MSPMOLXXXX LP-MSPMOL1306
MSPMOGXXXX LP-MSPMO0G3507
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TSR

1.

7E SysConfig FI&E 12C 3R, EBHZBRNBEFER, HEHE RXFIFO ik, FBEN. FIEEN. BirfhEE
42, TX FIFO T, RX FIFO 335 H AN e s B A b,

2. T1f SysConfig HFI&E UART 1R, ABRFIEFATRIVEREE, FaeZlk. X, RHEBEIR. PHHIR. MR 58
REGFEIR. IRAFEIRA] RX EAY,

it ESEEm

1. ERNARERARS, R 12C_MAX_PACKET_SIZE BB K, SIESEERNEIES,

2. WRAFRERR 12C BERIEFE LM LHBEE, —&Rims, 10kQ EATF 100kHz ZE, Bal 12C RERXERTEE
BYEAY_ LRI, XF 400kHz &5, BEEREEIA 4.7kQ BYEFESS.

3. EEE UART B4SEK, BAEIFIEH Target Baud Rate #J SysConfig UART JEEHRME, TELTA, MRITESH
IR T M R BETRER, XA LER R AR S S has# Tt &,

4. MBS HITIESHLIE, UART f12C IMEERBERES | R 5 EMEIRTM. AT HEER, ZFRAESIREEN

B EANEN2REERFREFHIRAN. EXMNAR, NAERBRREER, XFHRMTRELZRER.
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B REE
42 BR T IRAIBHERZE, HiAT S AIEAEIEIR 12C SIEEF SRS FX, AFiEE UART FHHHE.

12C IRQ Handler

Initialize Device

Target Stop Other Interrupt

> Target Start 2C Pending

Interrupt

Initialize variables
for received data
count and max
packet length

RX FIFO
Trigger

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

Data received
flag true?

Data received flag
set to true

v

-
Set no data
received error Set error flag
flag

Is there space left in
the buffer?

Save data to RX
Buffer

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

Enable interrupts,
events

Ignore data
Set buffer overflow
error

No

Is UartTxReady flag
set?

UART IRQ Handler
Yes

Collect error data

Exit ISR A

h 4

Send gTxPacket out
via UART

and assign to
gErrorStatus

B 2. [BE A
BFEE

ZNAFA TI RAFEETA (SysConfig) B R EREMBFIMIBIEENE, EREMAmEESRFIMGAIEUNAR
Bigitdiz.

BILATE i2c_to_uart bridge.c XAFHI main() FFkEIE 42 FFRRRBHIARE,
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RIS

BN AR B AN EREINEIENELENSIED BN, ZNAREFEFESIHRENCROEIEE. FE— MRSk
TE IETE R WHVSUR MBS STROHEE @ UART RixthR. BE—IMHIRABEKE, UR—TATREENNEE, &+
X. iHEE8. WEARSRIRIE AN FFR:

#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

b

uint8_t gErrorstatus = NO_ERROR;

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

uint8_t gUARTRxData = 0;

/* Flags */

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

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

N AR AN EFRBNRE, 8%, S[HEMIMSEDRL. ARBRAPEHNES, HERREESRIDEL. &E FEE:
&3, HAeminSi iz e R SR EE @ UART %[

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]);

LR T —ER R 12C IRQ QIBFER, thRBATREIAGELELERE. FTR, ABEREREIBNREZIE.

HERPEEAMEIR 12C BohRH, B[ESTARNITHRTE, HIERPIRET RX FIFO BB AN, S[HSREH
EEAXPEEEERRTE. NRETE, WREZEKREINE, IRSEESHNTE, BRIINESWREE, HiEEH T
& TXFIFO fit R 5SE, BHINTELRET ZONFTH, NIRBHEBEKEXT —MFT, FIFO PRIERRIIIRENEIR
K5, HIERAITRE— 12C FLEEHH, B[HINERTBRWEIRIE. WRZWEIRIE, BWE E’\J?ﬁE%MJIZT gkl
BRIEBIBEAX, UART TX MEIRSIREN true, MNRKRKENEAEIE, BREFRLEERAR. % ISR EEIUTH
AR 12C $51RPBR: A gErrorStatus &9 ELIE HMEEIR D,

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

} else {
e . . .
* Fill FIFO with error status after sending Tatest received
* byte
while (DL_I2C_transmitTargetDataCheck(I2C_INST, gErrorStatus) != false)
}
break;

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

dataRx = false;

1
/* 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;

ARHIPNRE—EBARIEE UART IRQ 2 IEF2F. UART IRQ QA IBEREFENBF REEWRIINEIE, #RBEEEEEEIR.
L UART RX FREfHEiCES, 25N EUEREEISEHX gUARTRxData, AGIRE — MRS LIERRIE T HHY RX

8. = UART sHIRASCAERY, 1Z ISR SHITLORIEMRIEIRAE 2 ECL gErorStatus.

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;
}
}

HithmR
1. fEHNYER (T1), T MSPMO0 SDK
2. TEMNES (TI), 14T ## SysConfig
3. f=M{YEs (Tl), MSPMOL LaunchPad™
4, f=MIXES (Tl), MSPMOG LaunchPad™
5. fEM{YES (TI), MSPMO I2C Academy
6. =MXES (T), MSPMO UART Academy
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CAN #% SPI 11523

igitineA
BT RYUET 7 INAE CAN-SPI 1/i##88, CAN-SPI fiZasfEas(FaEBE — MEO LR ETHRKER, HES—MEOL
BWSRXER THILTRABRE, ZFRAZRE SPI EEHSERTIMIRN TIE1T,

B 43 2R T R T RIHINEEE,

MSPMO0 MCU CAN
SPI SCLK Transceiver
JUuuy
CAN TX
Elem= Ny igigigl
||
Signal Processing &
SPI POCI S FIFO (in software) G CAN RX
JU UL ] — HUUL UL
| o
)

B 43. FRZLIFETHEE

FREIMS
bR FHEEEE CANFD #1 SPI,o
£ 23. FFESMNR

FiRIhEE IMefER 5 EA
CAN #0 (1x) CANFD EREIHFRI MCANO_INST
SPI 0 1 1) SPI EREEFFRA SPL0_INST

FESEMG
RIER 28 FRER, Znfl55E 24 FRSEMRS. AN EVM ATATFREIKIT.
7 24. HEM

RERMT EVM
MSPMOG35xx LP-MSPMO0G3507

gt SR
1. HE CAN #OMEAILE, ©1F CAN R, lF. HE RAM BB, ZENATHLISERETEHN, WLELED
B, TERFILEEH, CANFD BIhEHRZRF 250kbit/s, #IBERZEF 2Mbit/s.
a. CAN-FD IMERIEB4F4EIE:
i. BB ECCH%H 1KB HE SRAM
i. BIREMRIX FIFO. &XPAFIFIEH FIFO (&% 32 MtHR)
iii. %A 32 NERKRIXEZ RN 64 N ERBKE IR, WNAIEERZI FIFO (81 FIFO &% 64 M)
iv. %K 128 MEKERTER
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b. WREA CANFD &
i. 5E2%#F 64 FT5 CAN-FD i
ii. BE3X 8Mbit/s thig=

c. IR CANFD &#x:
i. TeYiE 8 FTELS CAN
ii. =& 1Mbit/s Eb4FER

2. % CAN i,

BEMIERKE. SRR, MRTTNESIES. ZERNATPLERDZ2EEN,

MERDFEEL £

T1§Jﬁﬁ%¢' RIRAT. BIERENBEETRRMNPAIESAETZN, MEMTNEERE, BHER, NRFEMIE

» AR FEERAE.

* @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
uint32_t rtr;
/’I Extended Identifier
0 11-bit standard identifier
* 1 29-bit extended identifier
uint32_t xtd;
/*! Error State Indicator
* 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

uint32_t dilc;
/’I Bit Rat Sw1tch1ng

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

* 0 = standard frame format
* 1 = CAN FD frame format (new DLC-coding and CRC)
;':/
uint32_t fdf;
/*! Filter Index */
uint32_t fidx;
/’I Accepted Non-matching Frame
0 = Received frame matching filter index FIDX
* 1 = Received frame did not match any Rx filter element
uint32_t anmf;
/*! Data bytes.
* only first dlc number of bytes are valid.
uintl6_t data[DL_MCAN_MAX_PAYLOAD_BYTES];
} DL_MCAN_RxBufElement;
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3. HATE SPIEOMERIRE, 84 SPIRRN. LR WX FIFO F. ZENATHLEREREERN, WLEREEE
o ERFIAESH, SPI AJLLREANERIZRS M. TEEHIZEEINT, SPI LL 50 HLRZRIETT,
a. SPIHEEHFIEEE:

iv.

V.

Vi.

BIEC B AT HIgR s IME

BRI HIBT FPOL IR L K T 97 5728

IRITAYEIE (TX) FHZEURL (RX) e NFEH (FIFO) BhX ;

S #F PACKEN IfgEH single-bit @&

A RFZRVEIBMIA /N SPI #EC

RIXFNEZU FIFO Hrltfr. EBFRFNEBEY R LA DMA 5ERX

4. HATE SPIMl, B, SPILUFTARMUER., N T7TEMESRFEE BAFRAILUEIRGLINEE. BFERURIES
ES| NIFEMEE . ERAMES, HEMRINA < 55 AAID1 ID2 ID3 ID4 Length Datal Data2 ...>, FAF 8] LB
MNBRERIUAIEIE, BEIBEMRIRRIXE] CAN 245, 55 AA B1Fk, ID Xl 4 £, KEXEN 1 T, BT
BKE, B8, NRAFPFEENSPI M, EHEEEANREMBENE,

7€ 25. SPI WifE=

HiEKE

0x55 OXAA 4 (BIEKE) Fh

+t
<
+t
ot

5. WEMERLEN, SEFERRPLHEE, NARIEEF.
a. ZEHEZEEEEEEENE. BESMEOMAEMITINEE: BRNRX, TEESIFECLIEOINE (40 SPIE
W CAN &%) o 7ERBIEEH, CAN-SPI & @ W m4LEH5,

b. ZEEXMPLEEURMBNNHAE (ZE. FIFO) . ERFMEF, RRARF. SUBMSIERKEMR—MEORKIRE
S—#&0, ABHEX T FIFO, WME 44 Fim.
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typedef struct {
/*! Identifier */
uint32_t id;

/*! Data Length Code*/
uint32_t dlc;

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

} Custom_Element;

S2C_out
‘HR rupt | Waif()* o
| - I s2c in++ S2C_outs+ | [
| Receive | $2C_count++ $2C_count--; | Transmit [
message message to | |

| | from sP1 CAN |
! | ‘ !
! | ! !
! | ! | S2C_count =2
‘ | C2S_int+ c2s_outs+ | - |
| Receive s s t | Transmi t
| messag | _count++ _count-- message to | 3
| from CAN SPI |

| |
| |

| |
Y Y

S2C_in
B 4. 177525431

6. (A% FEEMEARRIT. HERL. BRAES,

IR EEED

1. ZENAPHNEER, BESTEOFTERWIAZHESNFERE/NMN, HigitGENE S EREERKERERE
EEd

2. BWSERMNAED, ARBRMBMATHRSEINE. i, EEZERERRMNE, MERSE. S5, hi#EiR
Fo

3. ENEIRETRSCIZOINEE, URERRE &S, TRFAEH, ZROMEEEEAEREIYLIL, 7 main() REH
TER(E B fEiE.

LN E ST LS

TER CAN-SPI #7188 WRISRIZE, AT MNEE—MEOPBUCEEHES —MEOPRRIXER. CAN-SPI #45
BAIAS AT MNMRIIAIESS: M SPIIEUR. M CAN #ZUIK. i@id CAN &KiE. BT SPI &%, P FIFO SSIINELHE B (2480
HEEF.

BEER, SPI B—MAZEMERESHEESE. YITHBREMLAE— TR, THSRREEKR—FT, EAXMIET
&1, SPIRX FEFARIXATF SPI#EU, ERATIE TX $iEEZEl SPI TX FIFO /1, NR SPI fEiTHI28 R FizfT, NTE SPI
TX FIFO ZEANEUES, SPIBESRIEIFE. 1R SPI EIMERNTIETT, N SPI ol UERHEHISSEEH IR BEE.
EAETRH, AP A LUER SPIER,
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& 45. [Z/HETE.

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

fﬂ

£3
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<
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BIFECE

ZNARA T RAEET A (SysConfig) EIFZRE I CAN Hl SPI &K EC &S, FRERRERE SSMIMEAIEKE AR
Bigitdiz,

FAFR A LUTE SysConfig H4 SPI FeE AiEHl2s s oM&.
45 RFTARTRFZ RIS RIEE 46 FRRBYRBICEE XA IXE,

B 46. X151

Bz FXES
MUTRBAEER T EBEUEONEENMIE. RPBREW D LIRENXXEF, SPIZFF LXK EETE bridge_spi.c
bridge_spi.h H. CAN $ZUNHI & XK EE & 7E bridge_can.c # bridge_can.h 1, FIFO JTELEHATE user_define.h FTE X,

BRA LB XA RO BRE, a0, MNRIEE SPI KE, AP RILIREE bridge_spi.c # bridge_spi.h LUEBEN K
.

BXRIMERNEAEE, 1551% MSPMO SDK #] DriverLib 14,

7 26. (RELHTIH BT

£5 ZiEd iR k=4
SPI Ut getSpiRxMsg() FREGEUREIR SPIEE bridge_spi.c
processSpiRxMsg() iz EIR SPI B ST, FHEMEERI gSPI_RX_Element A bridge_spi.h
SPI &% processSpiTxMsg() REIEIT SPI &IZM gSPI_TX_Element &z
sendSpiTxMsg() B SPI £i%HE
CAN #zli getCANRxMsg() FREVEUREIRY CAN SHE bridge_can.c
processCANRxMsg() HHEIEIR CAN JHEMRR, HIFHBEMEE] gCAN_RX_Element Hf bridge_can.h
CAN &% processCANTxMsg() HIREET CAN &IXH gCAN_TX_Element &=
sendCANTxMsg() &t CAN RiXHEE
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Custom_Element £5¥97E user_define.h FE X, Custom_Element 2 FIFO 7tZ&. SPI/CAN %&i%pvia 7t =#1 SPI/CAN 1=
WHIRINTTEREE . B R A LIIRIBE BB RS,

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

} Custom_

Element;

FF FIFO, EE 2 1M2RT=E, G 6 N"2RT=ATFIRE FIFO,

uintlé_t
uintl6é_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t

Custom_Element S2C_FIFO[S2C_FIFO_SIZE];
Custom_ETement C2S_FIFO[C2S_FIFO_SIZE];

Ss2C_in = 0;
S2C_out = 0;
S2C_count = 0;
c2s_in = 0;
C2S_out 0;

C2S_count 0;

SR

BiIfER CAN 2H7{Y, AP EILITE CAN MIAEFIIZWCERE. E/ER, BJLUERA A LaunchPad FBYERN CAN-SPI #5#&
28 (— SPIIZHIZRFI— SPI 9ME) LUIFEBR—NIFRR. Y CAN HT{0G@ #5428 LaunchPad k3% CAN SHEM, ©I§
MEIME LaunchPad $ZU% CAN SEE.,

CAN Analyzer
CAN CAN
transceiver transceiver
N N
) 4 \ 4
CAN CAN
Buffer Buffer
SPI p 2 sPl
controller peripheral
E47. Z
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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 WK1 X0 B K E FIHEWBY5.E

B 19. ZEEZHTINEI PC Kipie/7

MINZE IR

< FEMINEE (T
© FEINIYEE (T
© FEINIYEE (T
- FEINIYEE (T
- FEINIYEE (T
< FEMINEE (T

, &t MSPMO SDK
, TEZH T 4% SysConfig

, MSPMO CAN Academy
, MSPMO SPI Academy

= ==z

TRMBEIZITHESFM: MSPMO FRS

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

, MSPMO G F 7% 80MHz ##Z#178, B ASEFA
, MSPMOG LaunchPad 7% Ef£

86

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 ¥ UART #i&22

igitineA
BFRGUET 7 WA CAN-UART #i#%28, CAN-UART #iEad (e (S E — MED LR XFIRWER, HES—
#ZO ERREAIXER TRLRGIEAE,

50 R T ZFRLEHIINEEE.

MSPMO MCU CAN
Transceiver

UART RX CAN TX

Junul
Junul

UART TX o) 110 CAN RX

FIFO (in software)

UART Signal Processing & CANFD

B 50. FRZLIFEHEE

FREIME
b FIZEE CANFD #1 UART,
27 FrESMNE
FiRIhEE IMefER 5 EA
CAN #0 (1x) CANFD ERBHFRA MCANO_INST
UART #£0 (1x) UART ERBBFFRA UART 0_INST
REBG

RIER 27 FREXR, Znfl55 28 FISEMRS. AN EVM ATATFREKIT.
7 28. HEM

RAEBRNT EVM
MSPMOG35xx. LP-MSPMO0G3507

tangg
1. HATE CAN #OMEAIRE, G CAN R, UBF. JHE RAM iiE%., ZENATHMLISEREERN, WLLED
B, EAFILEEH, CANFD BIfhEGEZR g 250kbit/s, #HEEZ7Y 2Mbit/s.
a. CAN-FD IM&HIE B4 E1E:
i. BB ECCH%H 1KB HE SRAM
i. PIECEMRIX FIFO. KRXPAFIFEMS FIFO (&% 32 MTH)
iii. %K 32 NERAKRXEAERN 64 N ERBKE . MIOAIEEEREI FIFO (81 FIFO &% 64 MM tHk)
iv. ik 128 PMERIETE
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b. WREA CANFD &
i. 5E2%#F 64 FT5 CAN-FD i
ii. BE3X 8Mbit/s thig=

c. IR CANFD &#x:
i. TeYiE 8 FTELS CAN
ii. =& 1Mbit/s Eb4FER

2. % CAN i,

BEMIERKE. SRR, MRTTNESIES. ZERNATPLERDZ2EEN,

MERDFEEL £

T1§Jﬁﬁ%¢' RIRAT. BIERENBEETRRMNPAIESAETZN, MEMTNEERE, BHER, NRFEMIE

» AR FEERAE.

* @brief Structure for MCAN Rx Buffer element.
typedef struct {
/*! Identifier */
uint32_t id;
/’I Remote Transmission Request
* 0 = Received frame is a data frame
1 = Received frame is a remote frame

uint32_t rtr;
/*! Extended Identifier
* 0 = 11-bit standard identifier
* 1 29-bit extended identifier
uint32_t xtd;
/*! Error State Indicator
* 0 = Transmitting node 1is error active
* 1 = Transmitting node is error passive

o

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 = CAN FD: received frame has 12/16/20/24/32/48/64 data bytes
int32_t dlc;

u
/*! Bit Rat Sw1tch1ng
*

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

*

0 = standard frame format

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

* l
uint32_t anmf;
/*! Data bytes.
* only first dlc number of bytes are valid.
uintl6_t data[DL_MCAN_MAX_PAYLOAD_BYTES];
} DL_MCAN_RxBufElement;
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3.

H#E UART #OMEARIZE, 61 UART &R, KIFR. FKHM FIFO %, TRNATMLGEEETERN, MLEEED
B, TERFIEEE, UART fFH 9600 5FAFER,
a. UART IMEHEEFFEEIE:

i AVENSSEAN: BRI, FIE. @R

i. SEERfmiERITIEO

iii.  JRITAYRIEFIEU FIFO 215 DAM iR %EH

iv. ZREREFHZBEFERETIRE

W% UART i, @&, UART UFTHREBEAER. ATRMERNERE, APYLUBSRELIMMERS. AP IR
BEESINFENEEHN. ERFIREH, SHERIH <55 AAID1 ID2 ID3 ID4 Length Datal Data2 ...>, FHFPAILL
BT HNEESINEVEEE, BEIEMEZIRLZIET CAN B4, 55 AA Bindk. ID KifiA 4 1, KEXERN 1 FH, &
TEIEKE, 1538, WRBAFPEEEI UART b, EEEEIREMNBITRE,

7 29. UART miFE=t

0x55 OxAA 4 (BRKE) Fh

4t
o
4
ot

MENESREN, BIEFERRMLER, NIEIREEE,

a. EZEMZREREMEENE, BESMEOHEH I8 BRI AZ TERETIFTECEHITIEE (4 UART
EU. CAN &%) . 7EAfBILAEH, CAN-UART #iiZas @ ML,

b. EEEHIEMLSSUKRMENNEE (T2, FIFO) . ERFIREBS, MR, SBENHIEKEM—MEORKRE
S—#&0O, KBHPEXTHED FIFO, MR,

typa{ t uct {
/ dentifier */
t32t d
ength Code*/

/ ! Data

uintzz,t d

uin(ls t d t [54]
} Custom_Element;

U2C_out
\
| \ |

// U2C_count =2
—

U2C_in

B 51. E252451

6.

(AN FEMARLIT. HBEER. BRVES,
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R ERED

1. ZENATHERR, BESTEROFERWILENEENTFEER/ONIN, HiRITEENESERHEREERR
EEJm

2. BWSERMNAED, AEBRMBAITRSEIE. Wi, TEZERERIALE, M@ENHRE. S5, hiER
Fo

3. BB ETRSCIIZOINEE, UMERKRERES. ERFAEH, ZROMEEEELXEPEIYLIL, 7 main() REH
TER(E B fRiE,

THRIMBERIZITESFM: MSPMO FRH 90 April 2025


https://www.ti.com/

https://www.ti.com/

BIETES

BiFREE

THERE CAN-UART #7#%28 IR RAZE, R T iAE—MEOPRBCEEHES —MEODR LR EE. CAN-UART #7
ZZ A US RO NMEIIRIESS: M UART #ZU8. M CAN #ZUR. 81T CAN kiX. @i UART &Ki%X, 1 FIFO SSIXN @

BEBmINE R &R,

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 f‘> processUartTxMsg
UART TX Interrupt
sendUartTxMsg start sendUartTxMsg
L S ]
B 52. [ [FEAETRE
Ti2IMEBRIZIHESFM: MSPMO FHS 91
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BFEiE

ZNARA T R4EET A (SysConfig) EIFZRE I CAN Hl UART £ ECENRIE, EAER AEACESHIMNSRIELNA
RELITHIE,

Bl 52 AR RIZRAES RIEE 53 PR BIAES SRR,

B 53. X151

B RAES

UTRBAEERTESUEOMENMUE, RPRBESEINFENXHFF. UART ZRFEZERHEEE
bridge_uart.c 1 bridge_uart.n #, CAN ZUKFNA XK EE A TE bridge_can.c # bridge_can.h 1, FIFO JTERLEIITE
user_define.h FE X,

BRELUBEXHRIND BRI, 50, INRIFEE UART R, BFALUREE bridge_uart.c #1 bridge_uart.h LUEBE
57 BRI 350

BXRIMERNEAEE, 1551% MSPMO SDK #] DriverLib 14,
2 30. (RECHTIH BT

&5 B8 BiEA k=1
UART #Zlk getUartRxMsg() FREGEUREIRT UART SHE bridge_uart.c
processUartRxMsg() HIRRIEIR UART JEEE, FHIEEREMHE bridge_uart.h
gUART_RX_Element A1
UART &% processUartTxMsg() HIREET UART &IXRY gUART_TX_Element &=
sendUartTxMsg() 1B UART £1%8 8
CAN #Zl getCANRxMsg() FREVEIREIRY CAN HE bridge_can.c
processCANRxMsg() ﬁ}ﬁ&}‘%”&(?‘]ﬂ’\] CAN HERI, HIFHSEMEE gCAN_RX_Element bridge_can.h
CAN &% processCANTxMsg() AR EBiT CAN &IXRY gCAN_TX_Element #&3X
sendCANTxMsg() &@id CAN KiXHE
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BIETES

Custom_Element £5#37E user_define.h FE X, Custom_Element & FIFO 7tZ&. UART/CAN kixpViaH =
UART/CAN 1ZHIEINTTERNEN, AP A URIEZEEE RGN,

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

} Custom_

Element;

FF FIFO, EE 2 1M2RTE, G 6 "2RT=ATFIRE FIFO,

uintlé_t
uintl6é_t
uintl6_t
uintlé_t
uintl6é_t
uintl6_t

u2C_in = 0;
u2C_out = 0;
u2C_count = 0;
c2U_in = 0;
C2U_out = 0;
C2U_count = 0;

Custom_Element U2C_FIFO[U2C_FIFO_SIZE];
Custom_Element C2U_FIFO[C2U_FIFO_SIZE];

SR

@5 LaunchPad 89 XDS110, R ALIER PC 7 UART & 1ZFMIZBCHE, fERESR, aILUER D LaunchPad F{E
1 CAN-UART #HZ28 AFE R — N FRER, Y PC @d HA— LaunchPad &% UART JHER, XDS110 AILUMB—1
LaunchPad 4 UART JHE,

B 54, F T
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B 55. PC £i5FE/%

el

+ & MSPMO SDK

- THBE*X SysConfig WEZZR
« MSPMOG AREEFH (TRM)
- MSPMOG LaunchPad F R Ef¥
+ MSPMO0 CAN Academy

+ MSPMO0 UART Academy
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FE£ 10 3% UART #iiZa8

1%iti5ER

'H:;r_ﬁﬁ gﬂﬁjﬁ?ﬁﬂ/\ GPIO E'J)Ikn_,\xﬂ_/: l&'fi%%ﬁ %Fﬁ)_ UART 11){*"_,\&1_?”3\5*}10 ﬂﬁﬁfﬂix‘ﬁ( Eﬁﬁ*l%”%%
(MCU) EBRB#BH GPIO iR, BJLISEEHEXFZHREX, HiBid UART EBIEEN, (FI90 PC &%) KiFEEIE, TFHIULLRFIE
63,

56 Eﬁ?f%%—!bmljjﬁb o

Timer
(40ms)

Signal #1 —»( PA10

sz o 1| Yoo
_>| UART —>| Host |
the frame
format

Y

Signal #N —»( PA18

MSPMO MCU
&) 56. FRZTIEETTHER]
FhEE 7|‘12
LW AEE 9 4 GPIO. 1 MFESEEFI 1 4 UART,
7 31. FrEIMR
FiRIhEE JMERER AE
10 A 9 5[H EREHRL N GROUPT_IRQHandler
N ERTELE TIMGO ERBBHRRZA TIMGO_IRQHandler
UART %t UARTO EREFREA transmitPacketBlocking

REGH
RIER 31 FRER, ZRfl55E 32 FFIHNSEERES. BN EVM ATATFREIRI
7 32. B

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

®itT B
1. ¥3% 9 1 GPIO FXHIRZES,
2. TEEUEERHIEZRIX 9 fiI, Hilid UART B— 1B MmifEiaZElE£4] PCo

3. FEINEMETRIERSE 40ms BH—REIE.
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®itFEEm
ILSERERER 9 4 GPIO 5 (PA10-PA18) RIFIRFAXRAVRE, XLERERIENBVIRIE, W% 33 Fim:
7 33. 5/HISHEIEZ [EIHIRT K FR

GPIO 5B ##1F

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

ELEHSI#IF, PA14 BEEMIEES LaunchPad 8 S2, MTEIR T S2 B, PA14 & THhiEH, XFEMSIE, S15]
BIENEE J11 EEE S1, 38T S1 8, %Z5IMIef EHIZE 3V3, f5la0, R S1 EEE PA18 HREIFHE TR MR, MEK
BT, 0% 34 Fik:

7 34. 9 1°5 | BIBTEHEAE U

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

GPIO 3| PA18 | PA17 | PA16 | PA15 |PA14 |PA13 |PA12  |PAT1 PA10
HiAE 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

B TMERFXRE, MCU RIENEFMEKIER (2 M) MRIEM, i@ UART [ PC AIEERA L & IUAHRTETE,

NREEE 40ms H—RFFXK, MCU =\ PC ZIXHFPRT. KiXE PC VR ERAR 35 PFAURATEI:

7 35. UART XX HEEE
sk 2FH) BIEKE EID(AF BiIDAF &L AF HEFES BE NF RIS (2 FH)

1 FH) ) ™ ™

=l Ox5A O0xA5 N 0~63 0~63 0~255 0~255 iR CSumL CSumH
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BIETES

BiFREE

57 BT EEF (BDEXRED UK GPIO Fl4abiE (B GROUP1_IRQHandler %0 BIARSRIZE,

TIMGO HlrabIBIEE B, B 40ms #N—RiTBT28FRBTH &% HEiskiE.

Anyone of 9
( st ) ( ‘Ghosisr )

Initialize CLK GPIO TIMER UART Update SWs status

entio GPIO e Pl lese St g oo of
enable Timer AOQ 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

B 57. [ fBE A
Rz FR{LES
/320

SYSCFG_DL_init();
NVIC_Enab1eIRQ(GPIO_MULTIPLE_GPIOA_INT_IRQN);
NVIC_Enab1eIRQ(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);

SR
EREZE D REESIERHETREZFAE R,
JEE 0 ----> UART Tx

W& 1 ----> PA18

TEER:
NRKILETHX, MCU & 40ms KiX—RERIAE

§ 11s:500ms

WW--WW :IID Timing Markers

oo Channel 0
—— W o » 4016008 ms 2435 )

01 Channel 1

F S1 8y, PA18 2MEILEFHE, FFHITHIEEH. RE MCU & 40ms KIX—REHEIE

U 490 ms

+30ms
J0x54{0xA5 0x020x11 0401 0x80 0X00 0x01{0x10x 540X F] T ing Markers

» ® PO > A40.16904 ms (24.89 Hz)

oo Channel 0
® Azync Seriel
» = P1 > A40.1726ms (24.89 Hz)

01 Channel 1

NRWNE LA, ERE—THIEREFRTH, N MCU El&E—XITHERIXHIEE .

35:800ms
+90ms.

J0x5A]0xA5[0x02 0x11 0x01 0x80 0x00 0x01]0x10]0x5A|0xFF| 0x5A]0xA5|0x02]0x11] 0x01 [0x80 0x00 0x01 0x10 Ox5A OXFF|

oo Channelo

® Asyne seial

110346155 5

o1 Channel1

Duty: 1337 %
Freq: 785.091 mHz
widthr: 906.239 mHz

HthZFR

- FZ£t MSPMO SDK

- THEE* SysConfig BIEZ 1558
MSPMOG 7K £ F 4 (TRM)
MSPMOL 2K EZF 4 (TRM)
*  MSPMOG LaunchPad 7+ % E1¥
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* MSPMOL LaunchPad 7% E1¥
 MSPMO 71877% Academy
« MSPMO UART Academy
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B3 UART #i&23scIl 12C i B8

wh

58 B 7 SNfAIfEA MSPMO £/ 12C ¥ B28, MIBA R P 1ZURES/ &i%28 (UART) O ZB1iF 12C =623 FaEUE
Hmd. EAW UART HEEES £ KA, BFIED 12C &5, B 58 TER T G HEIREERIENSEF. ARG
B3 AT LATE MSPMO SDK A3k E,

VCcC
12C Peripheral 1
MSPMO é
<
12C L )
sl Dovics (Controller) 12C Peripheral 2
VCcC
<
12C ® )
(Controller) 12C Peripheral 3
12C Peripheral 4
& 58. FRILIEETHEE]
FrEIpiR
tERZFFE UART 1 12C Mo
# 36. SR
FIRTpEE ShgfER pEL =
UART TX/RX &0 (1) UART EIEEEA UART_BRIDGE_INST
12C =428 (219 12C ECEEER 12C_BRIDGE_INST #1 12C_BRIDGE2_INST
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REEF

IRIEZR 36 PHIEKR, T+ 37 57H THER EVM B9RB 2. WRFTEE 36 AMER, taJUEREM MSPMO 234F1EM
B9 EVMo

7% 37. LA

RABG EVM
MSPMOLXxxX LP-MSPMOL1306
MSPMOGXxxx LP-MSPMO0G3507 \

it

1. 7£ SysConfig Fi&E UART JM&SEfI. 12C JM&LBIFFR 28145 | BIBY5 | i o
7£ SysConfig HI&E UART K45, EiA7 9600bauds

£ SysConfig FRi%E 12C BI#HRE, BRINEH 100kHz,

TE X s M IBMIR K 12C BB K.

TE N X UART #53kME (%) o

EENXHEIRME (A% o

I e

It EEET

- BEEE: REREEMFIEETE, BRAPRIATEEN . R 12C BERS, NWEEIRE 12C HTEREIME LHE
PR EIEE. AAEEEENSRMETRE. ZMEREPEE. BRIk KNHE RS,

- UART #5sk: UART $UBEIRKFIEEIBF oI AEITEEN . EMNNER (TI) BiIERAIRE M RE 2B K
ATRER MR,
RIRRIE: NRFEHITEVLIREN UART 24, NEIFHEIRENRE T ASCI B, HRENL UART 284A] LUEENEIRE
FEHEEXE N, UEEHATLRITHENAYIRE, @182 ErrorFlags £5MZEBARIMNE M EEIREEEY, FH7E Uart_Bridge()
FARMMEMSEIRRNAE, YaistiNERNEIR, H7E UART EO ERBHENIRE, RAG, NAEFRREBHY
ABEREN. B LURINEIMY IR BRI KRB A £ EIRIFHESSMNIT . Fli0, &4 NACK FEMALIE 12C
HIEE,
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BIETES

e

59. & 60 FME 61 2505 xE 58 BT UART ¥iZ28EEIHEE. Main() #1 UART ISR LUKz 12C ISR BULELRTEE.

Uart_Bridgel

()

Switch:
UART Bridge Status

RX more bytes than

12C length or

Fill 12C TX FIFO

12C Read

12C Status = RX Started

Error

TX 12C data received;
Reset I12C counts;
U.B.Status = Waiting

Disable TX FIFO
Interrupt

Enable TX FIFO
Interrupt

v

12C Status = TX Started

UART Header? R/W Error? False
False
True
Check if filling FIFO
Set Error flag. covers all data
U.B.Status = to be written
Error
v
Set 12C Address, 12C
Controller, Length, R/W.
U.B.Status = START
!
Wait for full UART RX. True
Transfer data to 12C buf. 12C Write?
v U.B.Status = 12C Write
Break All 12C bytes sent and
12C Status = Idle?
h U.B.Status = True
?
12C Read 12C Read?
v v Reset 12C counts;

Reset UART controls.
Clear 12CR/W

U.B.Status = Waiting

F 3

E]59. UART _Bridge() B9 1477

TRMBEIZITHESFM: MSPMO FRS
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All 12C Bytes Recieved?

Error already TX?
Break
True

False

v

U.B.Status = Waiting;
Clear UART Start

Detect

A 4

A 4

False Clear UART RX Data

Break

U.B.Status = TX UART

Break
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True Send error over UART;
Reset error flag

Error detected?

\ 4

MAIN()

Uart_Bridge()

UART ISR:
RX Interrupt

False UART Start byte
detected?

Fill UART Receive buffer. True Set UART
UART Buffer overflow? overflow error
gUartStartDetected =true flag

Exit <

& 60. MAIN TEXF7] UART ISR BIEC 1772 E
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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 = _| Fill data buffer to _ Check for buffer Set 12C overrun _
nd INT "] RX_IN_PROGRESS ' gl2C_Length I - overrun error flag -
o K =
—> 'ch':l/?CK »> Iggtsltzact:r\]f:;c?{;?or{r; > B:?tk;
B 61. 12C ISR HIZL 1 7TFEE]
FFrZEH9 UART #6156
62 BN T IEMAIMEE 12C #OFPMTHER UART #iEE. BREVERE 58 REXBIRIARKIE,
- EEFT: THESRRAFETHESHBNE, EFESRMINZEZR, UART FHiER 28,
. 12C #af: ENSZIBERY 12C BARRYAL,
© 12C VBT TS a5 IR MBTT 12C S8AFIEEEE NRME,
c HERKEN: FRNBIEKE (81 FN) . ZETEATEXH 12C RABEEKE.,
- HiEESIEE: SENBER 12C =528,
* DO, D1...., Dn: HiEssREHBIEIE,
I2PCa:;/\|$E[e St(%r)tfsy)te Address Byte I2C()O\)/(\|I:g§/te Lengt't] Byte 12C Controller DO D1.... DN
UART Header Data
I2|%§$d St(%jfsy)te Address Byte '2%5%"6 Lengm BYe 1 12 Controller

B 62. UART Bz s #E 15
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BIETES

S HIE

ZN R A T 24EE I A (SysConfig) BIFZRE ) COMP F&E TIMER #EREREERIL, £HEN A EACE R

KA BN AREIEITHI R,
AR

EE8 UART HIEEERNFEETERAK 12C SUREXR/), BHERABREIFLBUT #defines, A TFHIZRFAR:

/* 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)

RtZE

.« EMYER (T)), 12C ¥ BRFELSE

« fEIN{YER (T1), TF& MSPMO SDK

« EMXEE (1)), F4T iR SysConfig

.+ EINIYEER (T)
)
)
)

, MSPMOL LaunchPad™
.« =M{Y2R (Tl), MSPMOG LaunchPad™
. =SS (TI), MSPMO UART Academy

. ES{YEE (T1), MSPMO I2C Academy

E2E
HIAR T8 E2E™ TEHCIRREBTHEH RPN ER, LERSEIRITHER MSPMO S8 FETR AR Ho
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UART #% 12C 15238

ULz

63 R 7 WNfEfER MSPMO B2 12C 12488, M UART EOMAZMEF 12C IMSEMEBIERGH <. EAR UART #iE
BEIENRI, ETTEER 12C @5, E 63 ArF@EPHHERERENIRE. RFIFAIBAITE UART ¥ 12C #fiiE
B FREREIFIRE

VCC
12C Peripheral 1
Host Device MSPMO
UART > UART @ (Cor']fg“er) * 12C Peripheral 2
12C Peripheral 3
B 63. FRAZIEESIEE]
=Kk
N AIti&1HEE UART #1 12C 9M&o
7 38. FrEEIME
FIRTNEE IMefER 5 EA
UART TX/RX #0 UART EARRBRFR S
UART _Bridge_INST, BRUARIEER
9600,
12C =28 12C TEREEHFRA 12C_Bridge_INST,
FRIAEIEHERZR 100kHzZ,

REBM

7% 39 IR¥ET 38 HRVERTH T RAFGFAENAY EVM, SNRFTE T 38 hHER, A LIFEHRAEM MSPMO 234 F148 5
B9 EVM,

7 39. B

RABG EVM
MSPMOLXxxX LP-MSPMOL1306
MSPMOGXxxx LP-MSPMO0G3507 \
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taneg

1. 7£ Sysconfig Fi&E UART JMESLHI. 12C FMESLGIRIFR TR 28145 IR 5 [ e Lo
£ SysConfig I E UART BHFR, BUIANRAFZER 9600,

£ SysConfig FIE 12C BI#ERE, PRIAES 100kHZ,

TE X M ERIR K 12C BIBE K.

TENFFEM UART A53kfE (A3 o

BENXEIRNIE (A

o o~ 0D

G EEEm
1. BERE,
a. REXHEMEONREIENKEETE, ROSIERRIATEE,
b. IR 12C FERS, NWEERIE 12C MTIAEIMNG LRI FEE,
c. UEBHREESHNAMIBORTMBAALKIEE. NREHESRTIAE, BUEMNZABEHTH TR, Hit
A BIEEENRHETRE. S MERE TR BMRARNRE RS,

gt
63 RHXMER 9600 iK4F (UART) A1 100kHz (12C) FIBRIARE #17 7 Mo

2. UART #r3k,
a. UART #EEMRKMEBFHETHNENNAH#HITEENX . EINYNEE (T) BB HRER AR S EEAXA
BEREMES

3. HHIRAMIE,
a. WRFERAITENLREEN UART 24, NHEEIREXMNT ASCI #{E,
b. HREN UART 224 B LURBNEIREHFERXE X, LEEN BT LRI TIER AR,
c. BIEER ErrorFlags SE2EBRMELMEEIREER, HTE Uart Bridge) FARMEMEERICMAID,
d. HEILIANERMEEIR, H1E UART Z0O ERIGHERNE, 2AE, HAEFRERESFIBEREN. AP
LURIIE MY IR RIS R B R £ FRIRBTHHEZRBV1T . 30, &4 NACK BEEMAIE 12C HiEE,

&3F
63 HEIMNEE WEIRF N EH D EEE, 90 ErrorFlags GEMZERHRTE N,
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BIETES

B REE

64. &l 65 MEl 66 D3I El 63 BRT UART HifE88EZ 155, Main() #1 UART ISRH] 12C ISR BIXES FRAZE,

Uart_Bridge()

Switch:
UART Bridge Status

RX more bytes than’
UART Header?

False

True

12C length or
R/W Error?

12C Read
12C Status = RX Started

Fill 2CTX FIFO

S &

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

False

Check if filling FIFO

Set Error flag.
U.B.Status =

Error

Disable TX FIFO )
covers all data

to be written

Error already TX?

A

Set 12C Address, Lengtl
U.B.Status = START

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

True

Break

U.B.Status =
12C Read

!

Reset UART controls.
Clear 12C R/W

] 64. UART._Bridge() BIE 177 E

& 65. MAIN 1857 #] UART ISR B9 7 72 E
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True

Enable TX FIFO
Interrupt

False

Interrupt

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

Detect
:;5
?
U.B.Status = TX UART

False

12C Status = TX Started

12C Write?

v

Clear UART RX Data

All 12C bytes sent and

12C Status = Idle? All'12C Bytes Recieved

12C Read?

Reset 12C count:
U.B.Status = W

True

Send error over UART;
Reset error flag

Error detected?

Uart_Bridge()

UART ISR:
RX Interrupt

UART Start byte
detected?

- . Set UART
Fill UART Receive buffer. True e

UART Buffer overflow? overflow error
gUartStartDetected =true flag

Exit
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BIETES

12CISR:
Switch source

B 66. 12C ISR BIE 17

Fi=# UART $EE&

N TX FIFO Trigger 12C Status =

INT TX_IN_PROGRESS

Fill FIFO to
gl2C_Length

TX DONE Disable TX_FIFO Interrupt;

INT 12C Status = TX_COMPLETE
RX FIFO Trigger 12C Status = Fill data buffer to
INT > RX_IN_PROGRESS g12C_Length

RX DONE 12C Status =

Check for buffer
overrun

e | Set|2C overrun

error flag

INT RX_COMPLETE

12C Status = ERROR;

12€ NACK —» Set|2C NACK error

INT flog

67 B 7 [EMITHEE 12C 2 OFTHE UART BUEE, ERrIERE 63 REXBIERIAMTKE,

© EHEFT: TESARIETIESTIRNE. EFESEWMIANZEZR, UART ISR 2R,
.« l2C Hyt: ENSZBIERY 12C BAREYMIL,
© 12C R T T RS MER 12C SSHRIEE ANNE,
© HERKEN: FRNBIERE (B F7) . ZEFEATEXH 12C FAHEEKE,
* DO, Di...., Dn: HHZSERRNEHESIE.

12C Write
Packet

I12C Read
Packet

B 67. UART iz 585 E13 05

Start Byte 12C W Byte Length Byte
(OXF8) Address Byte (OXFB) N DO D1.... DN
UART Header Data
Start Byte 12C R Byte Length Byte
(OXF8) Address Byte (OXFA) N
109
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BFEiE
63 NAFA TI RREETA (SysConfig) EIFZ R EREMBEMHFIMIHIECE R, ERERREEESRFINIAIEHNA
REIS IR,

R A2
EEN UART SRS ERNBEERRA 12C BURE R/, BESCUETTKE #defines, JILATRBIIRFAR:

/* 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)

RBBFREJLREBXRTHIRCNANER AP A RN RXLE 70 B E X EIRGEMIMIMIEIRR S, AENERL, It
RHARBESFFEEHRLIEABRIX R ERMFRER, BREANBPER, XUF TEAERPER:

while (DL_I2C_isControllerRXFIFOEmpty(I2C_BRIDGE_INST) != true) {
if (gI2C_Count < gI2C_Length) {
gI2C_Data[gI2C_Count++] =
DL_I2C_receivecControllerbata(I2C_BRIDGE_INST);
} else {
/-k

* Ignore and remove from FIFO if the buffer is full

* optionally add error flag update
*

DL_I2C_receiveControllerData(I2C_BRIDGE_INST);
gError = ERROR_I2C_OVERUN;

}
}

HithiziR

o TEININES (TN), UART 3% 12C FitEs8 F R 163

)
« {EINIXES (TV), Z#4F 7 #Z Tl Sysconfig T2
.« EININER (TI), MSPMO EHFHAEM TR
o =M{YER (TI), MSPMO Academy: UART 3Zi)ll
« {EMNIXEE (T), MSPMO Academy: 12C YZi)ll
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UART 3% SPI #71%32%

L

ZFRGUET 7 AAISEINE MSPMO 234 {EBRA R P ZIRES/ &1X28 (UART) RIEB1TIMEIEO (SPI) B9FMEE8. AN
UART #UB BN RAFFENRTN, LUET SPIBE. ARHIEEEBHERIRFMHHIGEERE UART 288tF. ARGIBREIT
MSPMO SDK .,

MSPMO

UART Ho i PICO SPI Device
X X POCI
‘ UART >< UART sPl [CS SPI
RX RX SCLK

B 68. ZZLEE T HEE

FrEMg
7% 40. FrESIMNR
fERRIIME B
UART EARFIHFRA UART_BRIDGE_INST
SPI TERFSHFRA SPI_O_INST
RO

RIER 40 PRER, ZRIS5E 41 PERTHNRGRS. 85, ABEMMFEIMNGKRPTIHBIRER ISR LS4 R
5l
7 41. HEHEM

FREBM EVM
MSPMOLXXXX LP-MSPMOL1306
MSPMOGXxxx LP-MSPM0G3507 \
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Wit E

1.

£ SysConfig HFI&E SPI &, FRHETEHIZBREN, HFEERIERENEINE. 1E Advanced Configuration it
R, MR RX FIFO B{EKFIZEN RX FIFO contains = 1 entry, H{®R¥E TX FIFO BRI IEEAN TX FIFO
contains < 2 entriess MIESME Interrupt configuration &M, HBF Receive. Transmit. RX Timeout. Parity
Error. Receive FIFO Overflow. Receive FIFO Full 1 Transmit FIFO Underflow i,

2. 7 SysConfig FIZE UART 1&1R, REEFFRIGE S 9600, B Receive Hltf,

it EEED

1. ENAERERABED, BHERIRENAEFHNERSE SPI fl UART RAEIBE X/

2. ZR® UART B4FE, 5A% SysConfig UART IET-RHHRIZA Target Baud Rate B{E, 1ELET7G, MERITEFHN
SR TR R BEARRAS R, XA LU A BRI A 257 R T B,

3. KMEWMRMEHHITEHLIE, UART M 12C IMGERRERS S | R REREIRTFM. AT HERER, ZTFRAESILEIRA
IBEERNENERTEREFERNE. EELMEAR, MERIBHLEEIR, MURHRERFASETEZP,

4. IREMHFIEREX T HIEENRERINLERSD, FIW UART_START_BYTE. UART_READ_SP| BYTER

UART WRITE SPLBYTE, XERBHHEEN, EEXLEHSIERIROIFLPOME, BERATIROE,
1% UART R8T H AV S N T H R M AR TN,
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e

69 B 7 ARAIREERIZEE], HiRBET AR UART MHESRFHFRESUNRBEHEES MRS TREMWIEE, ZRIZEE
BT UART # SPI By FB RS 417E,

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

Any failed
transmissions?

Yes

h 4

SPI Read

Send dummy
data to fetch
read data

Transmit
each
received byte

[

Set
Controller
status to TX
Uart

Read or Write? Bridge
Status =
Error
3
Wait for full Reset SPI Controls
message
l Read
Fill transmit Bridge status
buffer, = SPI Read Break
Bridge Status
= SPI Write

& 69. Z1t 7t

Reset UART Controls
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Break

113

SPI'IRQ
Handler

Save data to
Buffer

Reset UART
Controls,
Bridge
status =
waiting

Break

No

Has error message
been transmitted?

Yes
JV

Bridge
Status =
Waiting

Reset UART
Controls

UART IRQ
Handler

Save
received
byte

Error
status =
UART full
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i E

ZNAF A TI REECE TR (SYSCONFIG) B2 R EREMBHIMSNECE D, ERERREACE R HIMLAIEKRA
[REIGIH T2,

R REE PR ARELTF vart_to_spi_bridge.c X,

FREERY UART $EE

El 70 BR T/ SPI TG 2/EFRER UART $iEE, ETRERTAIFE X BERINFLE,

- BISFT: TESARETHESTIENE. EESNENZEZR, UART (R HRZE,
© SPIZEXSXEANfETEE: IWWESSHIFESREXN SPI S HRITIREUER S NEFo

- HEKEN: FROMEKE (UFTREMD .

- DO, D1, ..., D(N - 1): #iEIETEEmEITiESE

&iF
BEEIEERNE SRk, HITIRIRY, FRFEREEREEZEAEHE. HiEERF2B5E SPI MR RIXIER
SRREINEE, LEREGRENRIERIE.

Write Packet

Start Byte SPI Write Byte Length Byte
(0xF8) OXFB N DO D1 D... D(N-1)
UART Header Data

Read Packet

Start Byte SPI Read Byte Length Byte
(OXF8) OxFA N
UART Header

B 70. UART S FIBE AR HE E21E T
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R

RLURPHEEN UART HUBERAERANARE, HEXRABIBEE R/ XMEHNALUEIIEEL uart_to_spi_bridge.c
XHFFLH #define BRI, WL TR

/* 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)

REBBRIFZERD EER T HIRINMAIE, FARPHXESR E, BARUERAIMIMNIEIRGIESHR SRR ERERINT
Fo 40, LIFRBBERETTY —MINE SPI FHFESFEHIRNG A AEAERRMREREIRITS. ARALLRLA
EFEULLE) UART HHZ8 RS AR IREE IR, RESRRIX —ER D12 H AR 0 EE Z SR IERIET,

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

) 3
RtZE
.« fEIN{YER (T1), T MSPMO SDK
-« EMNER (T)), 1¥EA7T % SysConfig
o EMN{XEE (TN), MSPMOL LaunchPad™
. =M{Y2E (Tl), MSPMOG LaunchPad™
« {EMXEE (Tl), MSPMO SPI Academy
- EIN{YES (Tl), MSPMO UART Academy

E2E
1EiAIE] TI B E2E XFEHCIRRERITICH A ER, LERBEILITHEER MSPMO S84 ARZ #,
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H MCU IfgE

FEHFZIREME
we

FEHFZHBEFAHH RER T MEER GPIO RETR{FERFZREMSE. SETEENSRERRILM, MCU &
FER(ES (SO S1) REEELE B LM MINEE (CO. C1. C2H C3) - @I MCU HITIZIRERURIRT
ML IR EFARIER, ERIUKIRENSIMSES, MMBEBIT#1T PCB k. ZAERRGIN 4 MNEE. 2 &S

SHRFZRERBHTHER.
B 71 BR T & FRENINESER,

CO0 —»|/0

c1 —»iq]

MSPMOGx/
MSPMOLx

c2 —»|iq]

c3 —»i0|

1/0

I—» Output

B 7. FRELEESHEE

FrEsfig

ZNAEEL GPIO 5|j#IF GPIO Hikf,
7 42. FrESR

S1 SO Output
0 0 co
0 1 C1
1 0 C2
1 1 C3

FIRINGE
GPIO

5|HILBATEAEE A INPUT, OUTPUT #

SELECT

BB

RIETR 42 FRER, & 43 PIIL T RASE M. FJLUERMENEY EVM #HITIREIT(E,

743 BB

RERM EVM

MSPMOC LP-MSPM0C1104
MSPMOLx LP-MSPMOL1306
MSPMO0Gx LP-MSPM0G3507
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Wit E
1. HHENBFFEMN GPIO HE, TAGIF, B 4 MANEESIH. mNERS A — N5 1R,

2. 1f SysConfig #3% GPIO a5 | HIECE St o
3. 7£ SysConfig A% GPIO 3 NIBEIE 5| BIFNIEE 5 | BIECE S R BTRYH N
4. APERE N AR, LIRIEEEF SELECT HFES Bt

Rt EEEFT

1. BMNESENERS HNSE: — 4 BASRERBFTERMEZES M. B, — 8 MASHRERARIFTE=TiERESI
fio

2. BRER. HEERSIMEERE T EER M ENEEE AR,

3. i AFEESE2EIREMEMNEEIRENERBLESHKTER, FIbAIFrEmN@EEiERs | R5Em
i,

4. fEREER: AIREREPEIT = EEHRIER, FRIERIURA TR HIERE,

e

72 BR T RFRATOINRMEREZEE, HRBTRTHERFSRERSEN GPIO FhErfig,

< Initialize Device > < GPIO ISR >

A 4

Initialize GPIO Interrupt

Check SO & S1 values

S1=0 S1=1
S0=0 S0=1
Wait for Interrupt l l l l
Check Check Check Check
Channel Channel Channel Channel
0 1 2 3

Set OUTPUT to match
Channel [n]

A 4

< Break and Return >

B 72. [/ A
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BB
SERIFIRIE T F4A7E TA (SysConfig) B RS RS MEREIB RS, 5 EY R A B S NE BT G R A
@it

B4h, ZEIETE SysConfig FARITE GPIO SMEFFERE A ERYFR NS HIER GPIO fhlif. #RIE7E SysConfig FELERY

GPIO 5|f), EAfEA NVIC_EnablelRQ(); ERIEIELEBAY main() 2845 FohE AN GPIO Fkr, BEARIE, main( 1
BEEETR, XEKEREHEF—MINESHTIRE, GPIO FERSHIEMESBE. ZMAEA main() 2B TFFAR:

int main(void)

SYSCFG_DL_init(Q);
/* Enable GPIO Port A Interrupts */
NVIC_Enab1eIRQ(GPIO_MULTIPLE_GPIOA_INT_IRQN);

while (1) {
_WFIQ;

UTRBAERRTT GPIO FEARSHIFE. B switch case: —PMHATFHEEE, S— AFREERHEHBNMENE
B, FEA switch case B EIRIFES I UBEMEMIVRS, RIBEXLERE, ATURESEEEREFERNBE (F5H
B 71) o X¥FENRMW case, MSNEMENRNEESIH, HHSIENIKE ALE, ZABMEERHPIRSFIRE, 2
EREIUEZFS— Rl ttoh, ZRBIEEEER LP-MSPMOL1306 EAYSIR PAO fEAMHISIHD, %5 IMIRIBHLEESHF
BMXHALE LED,

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: /* s1 =0, sO =10 */
/* 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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}
3

&R
73 ERTAREWAIMEESNZERRER. WMAEE Co £ C3HNEEs3NRE. 6. A6ME6, S0 NE
&, S1A%E, &Ka, BHESHES. MRERHTTIRC, URTAENBANASRERLES,

¢ "2 L
e N s

= JUUUU UV UUgyuyyyyl:
| I
e

= T IO

E73 58

HhZE

. EBINYER (T), TE MSPMO SDK

.« {EMNXEE (T1), 1407 fi# SysConfig

. =SS (T1), MSPMOL LaunchPad™
. {28 (T1), MSPMOG LaunchPad™
. =M{YEE (Tl), MSPMOC LaunchPad™
< fE=IN{Y2R (Tl), MSPMO Academy

E2E
BRI TI B E2E™ XFRCIRREETNIEH A MM ERM, LIRSEIRITPER MSPMO 8RR AR

THRIMBERIZITESFM: MSPMO FRH 120 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://www.ti.com/tool/LP-MSPM0C1104
https://dev.ti.com/tirex/global?id=MSPM0-ACADEMY
https://e2e.ti.com/
https://www.ti.com/

https://www.ti.com/ Hth MCU IfgE

5V &0
L

B BER T ANfAIER MSPMO 284 EAYIRARFFER 10 (ODIO)S =ik 5V RIS S#1TiE R, BIERIMF LHuEMEE, R
IO AVFTEST MSPMO Vpp FHIRFEENBERT FE SN EERHTREE.

74 BR T iz AR ERRIIMRBIThEE S EE.,

MSPMO MCU v
VDD
SCL
Open Drain 10 J %
SDA
Open Drain 10 J l%

B 74. FERZTIEETHER]

FRE Mg
ZNFRZ A UERR N FRK 10,
7 44.
FiRIhEE IMEER
(o} 2 GPIO 3B PAO 1 PA1, REEMFA 5V AR 10
FRARG
RIER 44 FRER, Znfl5% 45 PRBRHRS, HNE EVM A BFERIKIT.
7 45.
RABMGF EVM
MSPMOLxxx LP-MSPMOL1306
MSPMOGXXx LP-MSPMO0G3507
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2
1. EERAENAIBkZ.
2. WENBAIER LA,
a. PR LABEEEUATNANNFERIEZNER, BREEANES, EFEAEER (AMREFME) B L
KXTFHRERTIY LR BERNITICEH 7 ASERSERE, Ba U7 12C B4 Ehim At SN AFMRHE,

3. 1t SysConfig FEIMAEETEXLS M EEMARIIME (190 UART. 12C SiithdER) .
4. RIBEARIMNGRS N AR,

wiHEESm
1. EHIEEFEES. EEFEHR—LHIEBFEZEN ODIO /Y 12C 1 UART hEEHiE S HE T,
2. IRThEREITH]. XFIEAT ODIO FEE,

FhnER

+ F# MSPMO SDK

- THREX SysConfig WEZ{ZE
* MSPMOL LaunchPad

+ MSPMOG LaunchPad
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4. FOIMAERZEIRETIER (IRQ) AEIZRE, LURIEFFFRVEEGEMHERERNES. RQ MEEFIREFEESNES, HE
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Bt REE
SysConfig
Initialization
A,
Enable Required
Interrupts
A,
Start Required
Peripherals
A,
Wait for a task to be
pending
A,
Run pending task
A,
Disable interrupts, decrement the task
pending counter, and re-enable interrupts
Are any tasks still
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B 76. [7FE 1 AFEE]

THRIMBERIZITESFM: MSPMO FRH 124 April 2025


https://www.ti.com/

https://www.ti.com/ Hth MCU IfgE

ARG

A2

TAE 23 UIB7FfE7E modules/scheduler/scheduler.c X, BIEEEEEFETT gTasksList FRiARIAYFRR R EFETTHIT IR,
SMESARE— BT REMEUMEMEHIERTEHRE, UR—MEREBITHESIEH,

TEIE R EIRH, gTasksPendingCounter (ERIRERE Z/MESAFHIERS., SEFEHES MEEESAER, WRER
RM—NEENES, WRERBETIRIEZITRERER. BRAEESE, SHEBEIIER _ WA HENRIIFEER.

#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 },
/* {.getRdyFlag = , .resetFlag = , .taskRun =}, */

void scheduler() {

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

%

* 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

s

* checked its ready flag, but before we went to sleep.
-}:/

while(gTasksPendingCounter > 0)

{

for(uintle_t i=0; i < NUM_OF_TASKS; i++)

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

/* Execute current task */

gTasksList[i].taskRunQ);

/* 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;

b
) }
/* Sleep after all pending tasks are completed */
_WFIQ;
3
ERAEFRE

BT RAERNESTITHRE BN EEN BREF RS task_scheduler.c F#{TE, 3t SYSCFG_DL_init BYiEH
SEEE RGP ENEEING, AGESERATRT, HE5 TIMER_O_INST it4i28., 2GE, RB#HNEERER,

THRIMBERIZITESFM: MSPMO FRH 125 April 2025



https://www.ti.com/

https://www.ti.com/ H{th MCU Ihig
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#include "ti_msp_dl_config.h"
#include "modules/scheduler/scheduler.h"

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

int main(void)
SYSCFG_DL_init(Q);

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

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

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

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

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

}

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

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

setDACFlag();
break;
default:
break;
}
}
HithZ5

< fEIN{YER (T1), TF& MSPMO SDK

- EMLER (T)), ¥4 % SysConfig

. =M{YEE (Tl), MSPMOC LaunchPad™
)
)
)

. {EMIXEE (Tl), MSPMOL LaunchPad™
. fEMNIYES (TI), MSPMOG LaunchPad™
. XSS (TI), MSPMO Academy

E2E
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< Initialize Device >

Initialize Timer Interrupt

TIMER ISR

C )

SWITCH
rowState

v

v

'

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

Wait for Interrupt

Write to memory map based on 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

LED_displayPeriod [

I

I

B 78. [ZBE R
BT

v

Increment LED_displayPeriod

}

< Break and Return >

ZNAFA TI RAAEE T A (SysConfig) EIZSREREMSFFIMHEENE, ERAEFFEmEERGFIMLAIEENAR

Bigitdiz,

BRBIERI N XEEE:

TE. PliEEE. ERARRKUL—RTIREHERITRESE. THERATHEFMERRY

HRE X B, FHERFTFRARFRAYISIBIEY GPIO ERVRRIIEEE. IR SEFiERR—RER, BTHRETLENIE
BITHMESS I FEEITASXA. ERAREEFRUSITIIEREAVSNE, UREERSE M EFHESIRE NN K,
FEARAIFR, BRERERENXN 100, HEFFVNETREAMNE, T4k, Bl gledState, BTRERS B AREHERXE

e, XiFRTRRBFESEREASTETRE.

#define NUMBER_OF_ROWS 3
#define COL_MASK 0x38

volatile uint32_t gLedState 0;
void LED_updateTable(uint8_t rowNumber, uint8_t LEDS);

#define LED_DISPLAY_PERIOD 100 /* timer period = 5 ms, so display period = 500 ms

*/
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T—BRB T TR LRI TS RETER (RQ). KASFEXT rowState FF4IEHEIES IRQ TEFIITRES, WTE
4 rowState (SATBIM) . WHTFFLAIT. XMFI—T. FHETGTHEIESFHERESTLRRLE. AEEET
—4 rowState. IEREUHRITR ME—TBIREIN 17, AREETIE—17. EBFFHETE IRQ 28, gledState REHEIUR
B R AR,

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[1]);
rowState = ROW_3;
break;
case ROW_3:
/* Turn on ROW_3, Turn off ROW_2 */
DL_GPIO_clearPins (ROW_PORT, ROW_ROW_3_PIN);
DL_GPIO_setPins(ROW_PORT, ROW_ROW_2_PIN);

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

break;
}
/* Increment LED_STATE */
gLedstate++;
break;
default:
break;
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EEABRFR, EMOMEESTIETAREAFESRR. XMERSLREES, ZISEARER ZH X AFREEB
LED BEAZITH, FEA 17 0 WERIEREMRSR. 1R LED =i#e, “HEEN 1: W% LED 8K, MW IT#HEIER 0.

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, 0b1l1ll);
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, 0b1l11l);
LED_updateTable(2, 0b010);
LED_updateTable(3, 0b111);

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

}

iRt

IS EFRGETHIFEAD LED. =N HERBMNELDIRS L. BB, 15K LED HIAK 3 x 3 17 RK&Hk LED 8RR
REETE—EE. RS, K85 LED ARERE—, ¥—1 2200 HERERIEHRYIZ. AL, RIERHGEE, BT
SANFNLER D EMRRISRAS M. AXERERE, F2HE 77,
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AR
EFEN TIMER RS EEUNRIENIIZESEE, BEBOUEF LR #defines, LA TLISIRFAR:

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

* RANGES:

* 10 ms: 100 Hz - 1 MHz

* 20 ms: 50 Hz - 1 MHz

* 50 ms: 20 Hz - 1 MHz

* Please reference [file name] for percent error

o

#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 1limit rather than
* an actual fix value of counts

#define MAX_COMPARE_COUNT 65000

Rt
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Ih¥E. MPSMO HYitAt 23R el B FE M EEREMEM SR PWM 55, ZnFIXE LLOBEA N IAREFIAS
LED, LARRelAFIREH LED B PWM HZEESEE,
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MSPMO

PWM Generation

— e e e e —— — —— — —— — —
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B 82. FERLTIEETHER]
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FREmIME
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RESBH
BHER 52 HHVEK, Znffl55% 53 PR HFRA. HNE EVM e BFERERIZIT,
£ 53
RABMGF EVM
MSPMOLXxx LP-MSPMOL1306
MSPMOGxXXx LP-MSPMO0G3507
witT B

1.

HEFRER PWM BIESMRM SR, XENSHEBITEEMSTSHNESR: MENAREFTHINITHRESIER
ERTE. EZmfd, BATEET 62Hz B9 PWM B SHZEF 2000 {iIFY PWM 38,

THEITEI2EEAR, UTARXAAFIHEITBI2EIIMIAZ:  Fyock = Fowm X resolution

£ SysConfig FECEIMS. EFRBFERANITEIERLFIUREZRTF PWM HERIEM451H. Z~FiE PA13 BT PWM i
H GEEE TIMGO) -

RENREFAE, ZNBNRHEHSEER PWM G5tt, X2EREHTHRE. 1E2FAE 83 LT BN BEFERT

FEEN A,

RHEEER

1.

RARHME. MEELEMS, &K PWM MRS 10 EEMFMEN HRMENRG, FZ, ATHIRRBER
AR, EESNOWEREEESHITIISRITE, Mg S B,

MK ZRARIEER PWM 18T 2882 FHT BT 2R L IMET KR K EN FRERITRIIT BT SR IREE#T, MARX
= £ T

BiFREE
83 2R T NARRFAEN PWM R R &= EEMHITAIEE.
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ENRRFARES, PWM S EE7EITBTES S R0 A hBrEEHN 1%, BEHAE 90%, ARG 1%, EE AR
10%, MMIFEEOBRER, ZNA PWM EH9HERA 2000 1i2; Fitt, ¥ pwm_count TEIEHNSE LD 20 ELTELE
T 1%, WRIENAER, AJREEEARRIAT,

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
}
ZR
FEhnZEiR

+ TF# MSPMO SDK

- THREX SysConfig WEZZE
+ MSPMOL LaunchPad A& EH

+ MSPMOG LaunchPad F&E#%
+ MSPMO itBJ2§ PWM Academy
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R FERGIER T @ — R B oA RRBER R 2 N R . ZFNhiEEE B TR IL7E B ohiRialfiif2s (4, Mimes
FRHEIEFENIIERRE, B&FA. PPN EIZFMEMEZ, MSPMO X AFERE— M AS N ERNIEEREMIE

B

MPSMO » Device 1
Rail 1
= = Rail 2 > Device 2
e Z
5 S
— 3 =
s g Rail 3 = Device 3
Rail 4
> Device 4

B 84. FERLZIIEETTER

FrESr g

ZNABE—MTETEE. NS A —MaNG . eS| E e LIRIEN A ERME .
7 54. FrESME

FIRIIGE SMgfER P

iR % 1 5]F BFRENESREAN
RHES 4 5|H AT FEHRNEHES
ellfedE2gl 1 MITETER G FERESH#R /) TIME_SEQUENCE

R
BHESR 54 HIEK, Znffl55% 55 HF|HMNBRHRS. HNR EVM ATREFEEIKIT,
7 65, F#EEEE

REHBMH EVM
MSPMOCxxx LP-MSPMO0C1104
MSPMOLXxx LP-MSPMOL1306
MSPMOGxxx LP-MSPM0G3507
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1.

4.

HERBMNE N EIRNZEFFAEIEMR. KB EEREMERNEIBRN (FRMERR) RINFitHE. §
K HIEFRAVIRER, BEI0 i EF T,

e Xt BIRMZ B R EEIRR. KBRS EEFREMEFMEIRFEN (FRMERR) RIRFITHR.
&, FILAERYXBRPRB Rt

7 SysConfig RECESMZ. WHEIFITAIER, ERFMERIRHATERE, HFPINKENAZEN BNFENgEN EFH
BTG EERATMNBRENREENATS R,

EN AR PERFr R E)EIRR. BIEIEMRAIT .c XAFBITRER.

it EEED

1.

ZAEIEN: PJLUGINSUR D IZN AR ERIFRNREE, RFH1TR OB LI BRI E,

a. BTHEEEIREFTINSARN NFEESMERRNSEMRTE. 5IBIRINERAER gTimerUpl M
gTimerDown[lo

b. INRFMEUEL T BIRM, WEENED GPIO HithRY pinToggle RIE#HITHRIE,

FARRE: /ENNAEFAEERENRIINF. ZEEMARNEIRMNIIE, 1EF pinToggle K+

GPIO_OUT_PIN_#_PIN By # B if iIBRPBIPRFEIRR .

BREgE: RAERIHEEUATITESRNME, FEREAZNISEARITHNRNISE. THENITRESSE

RN Z BB E DR EEEX, BAITNEITRNERESR, HENSWERES: A2, BERNNFIREIY

m, BRMZIEN S RTRERE =R

itHEIiERRE: SysConfig 1R#E MSPM0 R5IAVI BEMERBE TR MR, EROMEE, FERHIIRWISEN

128Hz BY 3R ) 7.81ms. AI LB E PR FRETIEIFR A HE R R+ B R & EIPRAY A HA.

HWOIRE: MSPMO RFIFMFELERHREZMEO. MREEERZNHA, WATUEHRRAIEFN GPIO KBS

UEAZNHRO.

BINBRFEETMESIE: FIRNAD, LU RENAIERIIMNIE . TEYIE T =ME NMNAE:

a. EEESIH: WMETFEERITHMIRNE

b. EEFER: MRIMNIRMHEEESB, WERHITERNHERRMHIBERTPE XML BRI EEED,

c. SIEFEEIFAEES: MREBEFRINBBEAS— M (FIINIMEE GPAMP) #E8, MiEH S 6.a FRRIEERES [HIIENR
EPho BMRFAMIIMEPBEETAER, KB T AXEINITICTERE,
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Main Program Flow

Main Program

Start Timer Flow

GPIO Interrupt

Timer

Timer Interrupt Routine

Timer Count Interrupt
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)

Break and go to Timer

Initialize Peripherals

h 4

Wait for Interrupt
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Starting Up?

h 4

Break and Return
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TRMBEIZITHESFM: MSPMO FRS

144

April 2025


https://www.ti.com/

https://www.ti.com/ THES RO

wRitiaR

86 B 7 FITRIIRAIREEELER. REMRILSIHHBIRIRF X,

& 86. 7514 RE

+ P0O: 498.6ms (2.01Hz)
+ P1: 404.72ms (2.47Hz)
+ P2: 607.12ms (1.65Hz)
+ P3: 801.68ms (1.25H2)
+ P4: 102.28ms (9.78Hz)
+ P5: 202.36ms (4.94Hz)
+ P6: 303.56ms (3.29Hz2)
« P7: 404.72ms (2.47H2)

BE

o =MYEE (TN), TE MSPMO SDK

.« EMNYER (T)), 1¥EA7T % SysConfig

. {EM{X28 (Tl)), MSPMOL LaunchPad™

. =M{Y2E (Tl), MSPMOG LaunchPad™

.« EMIYEE (T1), MSPMO itB32§ Academy

E2E

BIRIE TI B E2E™ HFRIERERTNCH LGB TR, LUREEIRITHER MSPMO 23 B R 1,
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PWM DAC
we

PWM DAC F#4i=FIR BN A MSPMO i1B188, HERBE—MEEM RC ISKESREIZE PWM DAC, REIFRHE]
E—1 PWM $iZ 7 31250Hz #Y 10 {ii DAC. PWM 55 STLHIFEEH, UEREBRmHmREIRIEZER . B2
MSPMOGx50x 28 fF B &— 12 {il DAC, AREBLLERZZIE A RIEIT OPA #1744 RY 8 {iE & DAC, {8 PWM DAC RiF7E
FRAXLEEIME RIS EERIEI R BIE, EFZEN NI DAC Rt E MR EBE, E 87 2/RT 21 PWM

DAC WY HEE,

MSPMOGx/MSPMOLx

TIMx
PwMm out!

B 87. FRZLIFETHEE]
FrEsbig

Extra Stages |
(Optional)

I
I
Rn
I
I

ZNRAEE PWM IMEF BB FR LS FE389 TIMGx L2451,

7 56. ISR

FIRIRE

PWM TIMGx THIER TIMG4 - FHERRERESTIU
REHF
RIETR 56 HHER, 3+ 57 PYIHTRBR( M. AILUFERERM EVM #1T1HRE T,
* b7 BB
FRESRMG EVM
MSPMOLx LP-MSPMOL1306
MSPMOGx LP-MSPM0G3507
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1. ECE PWM LUERR FE 17k,

2. ECE PWM S LIRISATER DAC SR,

3. MERARLTLAMENEESH, ZFRAROEREFEEE—THETH 128 MED,

4. TEIRBHEAKA, LRFITEAEX ISR HRELSIEEHARS|, HMEFILLREUER PWM B 5=t
5. A PWM Rittigit— MEBRKER R EEDBE, ZnFIERER RC EKSR.

BRIt EEET

1. PWM fZE: PWM S5 DAC HDHERMXAIT:

N _ fcrLock
fpwm

Hen

* foLock = ITETERHYBTEPSMER

- fpwm BHIt PWM 473

+ NZ PWM DAC T #ER (LUIANEBEAD

ZFRERATGIER 32MHz BYFSRZREE 16MHz BY$ETERK 6132 10 i DAC, = 58 ¥R 7T —LEFBITHF] PWM 37
KR PWM DAC 73R,

2. PWMEE: ZNAMADAMTT PWM EEEiTIES, HEBRILREFREIREN T RS EHEER.

3. GZHEMEY: EFFERATHILHSBHREEHER. X2iBd B RERN T8 FIE FINEThEEE
MSPMO ASEmAY, XA ATEITETERIEI TR EfM & =th, MABIEL STt R E I FH.

4. PWM HfEEE: IMtEIEREE M T iHE, AP MEEEAEHIBRAI L REREGEAE. NREFEET
— P EAEH ST, NERRBRIEBOEREIEIE A TRET T — M NHSEHR IS S ZRIENRRNE. 1
AIEREREMAZTY, FTEBTRBRAR FMETEERRES ZF kT,

5. MAHEHA: HRHATHEAENESIRTN, 2FREIWEES, FTENEFERREHTERK, UWES PWM DAC
P IRERT—

6. ISiKERIRIT: BEARMN RCIRKERE BN PWM BH#H TR, EREIEFEE D PWM IRE—NEE
%o

NRFEX PWM LEHITEFHIER, WETLIRAESMNES RAVEKE.

7 58 PWM DAC 53K

foLock fewm 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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88 BN T R FRATAINRMEREZEE, HERTIZRFITATEIE PWM DAC B9 ISR BYERHF iR,

< Initialize device > < PWM IRQ >

vy vy

Set duty cycle

Initialize PWM Interrupt
based on sample array

vy vy

Start Counter Increment array index

A

< Break and Return >

Wait for Interrupt

B 88. [ZFEERE
EEREG

BN AT TI RREETA (SysConfig) EIZSREREMBHIMHEENE, ERAEFAEEERGIMNAIRELNAR
Bigitdis,

ZRBINAREFRBERES 128 MERRVRARESELED PWM BB LT, XRERKZEFEEZK. AT
BRI R F HFSREREL AT, PUIER TSR RSB ER. EiRTETHAE, RIREHRARS|IPH
T—MHEEBLRE, AEITISERATSEN T TIMCLK AN ZERTF EE. XBBTHLENATEI EfR PWM
ST, BNETRESBELEHPHI T

void PWM_O_INST_IRQHandler(void){
switch (DL_TimerG_getPendingInterrupt(PWM_0_INST)){
case DL_TIMERG_IIDX_CCO_DN: /* Interrupt on CCO Down Event */
/*Set new Duty Cycle based on sine array sample value */
DL_TimerG_setCaptureComparevalue(PWM_O_INST, gSinel28[gSineCounter%128],
DL_TIMER_CC_O_INDEX);

/* Increment gSineCounter value */
gSinecCounter++;

break;
default:
break;
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