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PA16 — MISO/POCI/SDO ( 511 1)
PA18 — MOSI/PICO/SDI ( 31 30 )
PA2 — /CS ( 5l 28 )

GND — ( 51/ 3)
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3 TXE81XX 24 7 SPI & X

TXEBIXX (UL R 24 fr 454k ja 3l SPI X285t 5 #1F

First Byte Second Byte Third Byte
B23|B22|B21|B20|B19|B18|B17|B16|B15|B14|B13|B12|B11|B10| B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
RW]| X | X F F F F F X P P P X| X ]| X | M |D7|D6|D5|D4|D3|D2|D1]| D0

<— Feature Address —>| |<— Port. T |: Data >

Selection
Read/ Multi-Port
Write

B15 = (X) N # &
B14 - B12 = 3 [13%#% (311 0=000 , #i1 1=001, 1 2=010)
B11-B9 = (X) R * &

& 3-1. TXE81XX 24 £z SPI =
SPI FHIKE N 24 {7, FHELE SDI LA MSB I 5c 5 s0F A i
B23 — R/W = a5 A (R=1,W=0)
B22 - B21 = (X) A% &
B20 - B16 = fthdik (5 7 )

B8 =ZuHf (ZuwmHEH =1, ZmH4H =0)

B7 - BO = ¥l
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7. H51CS BT (K HIME AR T ) |, iGN

Indicates “write”

A7 2% P ST AR AE SDO (B7-B0) b isi , Mm%l 7% 5 A SDI (B7-B0) L& {7 4%
e R G — R G , WA B 2R B AR, W SCLK IRBAMKHLF.

Feature Address =
0x03 > Output 000 = Port 0
Port Register

Multi-Port = 0
(disabled)

OxFF data written

into register

+10ps +20ps
0x03 l

0x00
X

operation —»E x x o 0o o1 1] x

l +40 s

I

“status” segment

Indicates

+30 s
X X

oxC1 0x00
0o 0 0 O 0o 0 0 O o0 O

Duty: 50.2 %
Freq:502.008kHz 4
width: 1.008 MHz

D5 — DO of Fault
Status Register

| /CS LOW for 24-bits

Previous Data
in Register

~r
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5 RG]
MHTh A Code Composer Studio A A T1 H & A it % X ) Common Actions #1453~ 77 F 4.
TN#JF4THF Code Composer Studio IDE J5 , Al % Resource Explorer HH# I {7 45l 4k 2 A .

Code Composer Studio™

User guide

LP-MSPMO0C1104 LaunchPad Overview

MSPMOC1104 LaunchPad™ development kit for 24-MHz Arm® Cortex®- with Code Composer Studio™ IDE Getting started
MO+ MCU

with MSPMO Academy Projects and build

Debug

with Resource Explorer

Themes

and configure, develop and run applications without coding
Dark (Theia)

A 5-1. £ Code Composer Studio IDE ¥ , i£# Browse Software and Examples

17 Resource Explorer J5 , % LT H A RIS

Arm”*R-Based Microcontrollers — Embedded Software — MSPMO SDK - 2.04.00.06 — Examples —
Development Tools — LP-MSPM0C1104 LaunchPad — DriverLib — spi_controller_internal_loopback_poll — No
RTOS — GCC Compiler — spi_controller_internal_loopback_poll

il 3 AN JFILE#E “Importto CCS IDE” , BIRPRE/R 61551 H 3 A% CCS IDE .,
S NG, Bk “spi_controller_internal_loopback_poll.syscfg” (14
) SPI i B ATl SYSCONFIG GUI T &ek. f£ SPI 7, #F LU NECE LIRS I E A .
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Aa @& & S MSPMOCII0L & » Software » SPI
Project Configur. 1/1 @ & Neme SPLO
- Selected Peripheral SPI0
v
Board mn @G SP1 Profiles preriss
Configuration NVM ®
DMA ®
GPI0 190® sl Cundlysoiion
SYSCTL n @
WWOT ® SP1 Initialization Configuration
ks Mode Select Controller
ADC12 ®
VREF ® Clock Configuration
v
12¢ ® I Target Bit Rate (H2) S00000
12C - SMBUS ® Calculated Bit Rate 500000.00
sPl ne® Calculated Error (%) 0
! @ Frame Format Motorola 4-wire
UART - LIN ®
i, Clock Polarity Low
TIMER @ Phase Data captured on first clock e
TIMER - CAPTURE ® Frame Size (bits) 8
TIMER - COMPARE ® Bt Ord MS8
TIMER - PWM ®
TIMER - QE1 ® SP1 Controlier Basic Configuration
Timer Fault ®
v Chip Select cs0
CRC ®

& 5-2. SYSCONFIG % &

SPI_0 &l SPI A&k RG24 HE XRCE M. BNiE#E Controller , H AR ELRFR M NN
500kHz. Mtk 3(7E Motorola 4 k| SPI. ISR BT IBIHIAL - BRAESE — el (BT )

K. WA/NKEN 8 . M N MSB fltde. & Fik#E N CSO - PA1M1 , ABI{EH PA2 Lt GPIO K4

TXE8124 231417 3 FiMighity . AR{5ZmE CSO - PA11.

7t Advanced Configuration 115~ thi#k47 LU ikt , JF#fR Enable Internal Loopback AifH .

Advanced Configuration
Parity Disabled
RX FIFO Threshold Level RX FIFO contains>= 2 entries
TX FIFO Threshold Level TX FIFO contains <= 2 entries
I Communication Direction PICO and POCI
Enable Packing 0O
SPI Controller Advanced Configuration
Enable Command Data Mode O
Enable Internal Loopback O
Delayed Data Sampling Counts 0
Calculated Delayed Sampling 0.00s

& 5-3. £ Advanced Configuration #Ti+ T , Enable Internal Loopback 4 T2:FR#&
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6 AR

DL R 7~ B4 AS v BB 78 5 %% # MSPMO SDK () spi_controller_internal_loopback_poll.c 7= 148i5%. It .c X2
ZRHEM, BEIERL TXEBTIXX #3424 £ 77 %10 SPI 5 ik $L.

/*SPI Connections:

VCC = 3.3V

CPOL=0

CPHA=0

Clock Frequency = 500kHz
SCLK = PA11

MISO = PA16
MOSI = PA18
/CS = PA2

*/

#include "ti_msp_dI_config.h" //MSP driver library
/[Define the TXE81xx Register Map from the TXE81xx d

#define scratch_reg (0x00)
#define device_ID (0x01)

#define input_reg (0x02)

#define output_reg (0x03)

#define config_reg (0x04)

#define pol_reg (0x05)

#define pp_od_sel (0x06)

#define od_conf (0x07)

#define pu_pd_en (0x08)

#define pu_pd_sel (0x09)

#define bus_holder (0x0A)
#define smart_int (Ox0B)

#define int_mask (0x0C)

#define glitch_filter_en (0x0D)
#define int_flag_status (Ox0E)
#define int_port_status (Ox0F)
#define fail_safe_en_reg_1 (0x12)
#define fail_safe_en_reg_2 (0x13)
#define fail_safe_dir_config1 (0x14)
#define fail_safe_dir_config2 (0x15)
#define fail_safe_out1 (0x16)
#define fail_safe_out2 (0x17)
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#define fail_safe_redun (0x18)

#define fail_safe_fault (0x19)

#define software_reset (0x1A)

/ldefine each port

/ITXE8116 - Port 0 / Port 1

/ITXE8124 - Port 0 / Port 1/ Port 2

#define port0 (0x00)

#define port1 (0x01)

#define port2 (0x02)

#define DELAY_500khz (50) //delay cycles to tune /CS for SPI comms at 500kHz
/[Function Definitions

uint8_t SPI_Transfer(uint8_t feat_addr, uint8_t port, uint8_t data_byte, bool multi_port);
uint8_t SPI_read (uint8_t feat_addr, uint8_t port);

int main(void)

{

volatile uint8_t read_val = 0x00;

SYSCFG_DL_init(); //initalize SPI driver

read_val = SPI_Transfer(config_reg, port0, OxFF, false); //write to configuration register 0 - set all output
/Iwrite outputs every second on port 0

while(1){

read_val = SPI_Transfer(output_reg, port0, OxFF, false); //OxFF - LED's off

read_val = SPI_read(output_reg, port0);

delay_cycles(24000000);

read_val = SPI_Transfer(output_reg, port0, OxAA, false); //0xAA - alternate LED's
read_val = SPI_read(output_reg, port0);

delay_cycles(24000000);

read_val = SPI_Transfer(output_reg, port0, 0x55, false); //0x55 - alternate the other way
read_val = SPI_read(output_reg, port0);

delay_cycles(24000000);

read_val = SPI_Transfer(output_reg, port0, 0x00, false); //0x00 - LED's ON
read_val = SPI_read(output_reg, port0);

delay_cycles(24000000);

}

}

/IThe SPI_Transfer both writes and returns the previous byte set in the 8-bit register
uint8_t SPI_Transfer(uint8_t feat_addr, uint8_t port, uint8_t data_byte, bool multi_port){
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English Document: SCEA154
Copyright © 2026 Texas Instruments Incorporated

- JULY 2025
TR


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHDA101
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDA101&partnum=
https://www.ti.com/lit/pdf/SCEA154

13 TEXAS
INSTRUMENTS
www.ti.com.cn ST

uint8_t write_byte = feat_addr & Ox1F; //only keep B20 - B16
uint8_t port_byte = (port << 4) & 0x70; //only keep B14 - B12, first shift port number to upper nibble
uint8_t m_bit;

uint8_t status_byte1 = 0x00; //first 2 bits are 2'b11 (indicating status segment), next 6 bits are D5 to DO bits of
the fault flag register

uint8_t status_byte2 = 0x00; //8 bits are all 0

uint8_t reg_data_out = 0x00; //the current register data
if (multi_port == true){

m_bit = 0x01; // multi-port = 1 = enabled

}else {

m_bit = 0x00; // multi-port = 0 = disabled

}

DL_GPIO_clearPins(GPIO_LEDS_PORT, GPIO_LEDS_USER _LED_1_PIN |
GPIO_LEDS_USER_TEST_PIN); //set /CS LOW

DL_SPI_transmitData8(SPI_0_INST, write_byte); //Transmit B23 - B16
DL_SPI_transmitData8(SPI_0_INST, port_byte + m_bit); //Transmit B15 - B8
DL_SPI_transmitData8(SPI_0_INST, data_byte); //Transmit B7 - BO

status_byte1 = DL_SPI_receiveDataBlocking8 (SPI1_0_INST); //reading data on SDO 1st byte
status_byte2 = DL_SPI_receiveDataBlocking8 (SPI_0_INST); //reading data on SDO 2nd byte

reg_data_out = DL_SPI_receiveDataBlocking8 (SPI1_0_INST); //reading data on SDO 3rd byte - this is the
register data returned (previously set byte in register)

delay_cycles(DELAY_500khz); //delay to time chip select

DL_GPIO_setPins(GPIO_LEDS_PORT, GPIO_LEDS_USER_LED_1_PIN |
GPIO_LEDS_USER_TEST_PIN); //set /CS HIGH

return reg_data_out; //return the previous register byte

}

/[create a function to directly read a register and the status bits for the fault flag register

uint8_t SPI_read (uint8_t feat_addr, uint8_t port){

uint8_t read_byte = (feat_addr & 0x1F) + 0x80; //only keep B20 - B16 and make B23 = 1 for a "READ"
uint8_t port_byte = (port << 4) & 0x70; //only keep B14-B12, first shift port number to upper nibble

uint8_t status_byte1 = 0x00; //first 2 bits are 2'b11 (indicating status segment), next 6 bits are D5 to DO bits of
the fault flag register

uint8_t status_byte2 = 0x00; //8 bits are all 0

uint8_t reg_data_out = 0x00; //the current register data

DL_GPIO_clearPins(GPIO_LEDS_PORT, GPIO_LEDS _USER_LED_1_PIN |
GPIO_LEDS_USER_TEST_PIN); //set CS LOW

DL_SPI_transmitData8(SPI_0_INST, read_byte); //send read command byte
DL_SPI_transmitData8(SPI_0_INST, port_byte); //specify the port selection
DL_SPI_transmitData8(SPI_0_INST, 0x00); //0x00 dummy data to shift out 8 bits of register data on MISO
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status_byte1 = DL_SPI_receiveDataBlocking8 (SPI1_0_INST); //first 8 bits of status
status_byte2 = DL_SPI_receiveDataBlocking8 (SPI1_0_INST); //second 8 bits of status
reg_data_out = DL_SPI_receiveDataBlocking8 (SPI1_0_INST); //register data byte
delay_cycles(DELAY_500khz); //delay to time chip select
DL_GPIO_setPins(GPIO_LEDS_PORT, GPIO_LEDS_USER_LED 1_PIN |
GPIO_LEDS_USER_TEST_PIN); //set CS HIGH
return reg_data_out; //return register byte
}
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