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10.1 R H.& main.c

/* --COPYRIGHT--,BSD
* Ccopyright (c) 2016, Texas Instruments Incorporated
AlT rights reserved.

* Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* * Redistributions of source code must retain the above copyright
notice, this 1list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the above copyright
notice, this 1list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

Neither the name of Texas Instruments Incorporated nor the names of
* its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
* AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,

* THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED.IN NO EVENT SHALL THE COPYRIGHT OWNER OR

* CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
* OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,

* WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR

* OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,

* EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

* ——/COPYRIGHT--*/

#include <string.h>

#include <stdint.h>

#include <inttypes.h>

#include <string.h>

#include <stdio.h>

#include "board_functions.h"

#include <stdlib.h>

#include "driverlib.h"

#include "stdi2c.h"

#include "BQ25150.h"

//#include "board_timer.h"

#include "UsSB_config/descriptors.h"
#include "USB_API/USB_Common/device.h"
#include "USB_API/USB_Common/usb.h" // USB-specific functions
#include "USB_API/USB_CDC_API/UsbCdc.h"
#include "USB_app/usbConstructs.h"
#include "OLED/Oled_SsD1306.h"

#include "stdpoll12cC.h"

//#include <wire.h>

/7’:

* your own board.
#include "hal.h"
//#include "Energia.h"
//#include "pins_energia.h"
// Function declarations
uint8_t retInstring(char* string);
void initTimer(void);
void setTimer_A_Parameters(void);
// Global flags set by events
volatile uint8_t bCDCDataReceived_event = FALSE; // Indicates data has been rx'ed
// without an open rx operation
char str[50];
#define NUM_SAMPLES 8
#define clkspeed 3 // 24Mhz Clock Select
//#define clkspeed 1 // 8Mhz Clock Select
short samples[NUM_SAMPLES] ;
int sample_index = 0 ;
char str[50];
char cmdstring[5];

18
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char cs2[3];

uint8_t response = 0;

//unsigned char buffer[10]={1,2,3,4,5,6,7,8,9,10};
volatile char wholeString[MAX_STR_LENGTH] = "";
volatile uint8_t modecounter = 0;

volatile uint8_t pluscounter = 0;
///Timer_A_initUpModeParam Timer_A_params = {0};

int i;
unsigned char* PRxData; // Pointer to RX data
unsigned char RXBytecCtr;
volatile unsigned char RxBuffer[128]; // Allocate 128 byte of RAM
unsigned char* PTxData; // Pointer to TX data
unsigned char TXBytecCtr;
const unsigned char Txbata[] = // Table of data to transmit
0x11,
0x22,
0x33,
0x44,
0x55
1

volatile uint8_t Button_Released = 0;
unsigned int result;

const char* hexstring = "Oxabcdef0";
int raddr;

int rdata;

char buf[5];

uint8_t uraddr;

uint8_t urdata;

uintl6_t Err;

// Holds the outgoing string

char outString[MAX_STR_LENGTH] = "";
uint8_t connectedflag = 0;

uint8_t echoflag = 1;
int ubtncounter = 0;
uint8_t RegvaluesL = 0;
uint8_t RegvaluesM = 0;
uint8_t RegvalueMsB = 0;
uint8_t ADCCheck = 0;
uint32_t stobusf;

char vBat;

char vBatstring;
uint32_t stobuf;
uint32_t stobufl;

double stobuf2;

doubTe PwmDuty;

uint8_t Regvalues = 0;

doubTle batteryvoltagecCheck = 0;

//_delay_cycles(1000); 1000 = 100us
uint8_t rthex;

// Set/declare toggle delays

//uintlé_t SlowToggle_Period = 20000 - 1;
//uintl6_t FastToggle_Period = 1000 - 1;

======== main ========
void main(void)

WDT_A_hoTd(WDT_A_BASE); // Stop watchdog timer
// Minumum Vcore setting required for the USB API is PMM_CORE_LEVEL_2 .
PMM_setVCore (PMM_CORE_LEVEL_2);

USBHAL_initPorts(); // config GPIOS for Tow-power (output Tow)
USBHAL_initClocks (8000000 * clkspeed); // config clocks.MCLK=SMCLK=FLL=8MHz; ACLK=REFO0=32kHz
initTimer(); // Prepare timer for LED toggling
initI2cQ;
// ======== UART Setup ========
GPIO_setAsInputPinwithPullDownResistor(GPIO_PORT_P3,GPIO_PIN4); // P3.4 = Input with pulldown
P3SEL = BIT3+BIT4; // P3.4,5 = USCI_AO TXD/RXD
UCAOCTL1 |= UCSWRST; // **Put state machine in reset*¥*
UCAOCTL1 |= UCSSEL_2; // SMCLK
UCAOBRO = 6; // 1MHz 9600 (see User's Guide)
UCAOBR1 = 0; // 1MHz 9600
UCAOMCTL = UCBRS_0 + UCBRF_13 + UCO0S16; // ModTn UCBRSx=0, UCBRFx=0,
// over sampling
UCAOCTL1 &= ~UCSWRST; // **Initialize USCI state machine**
// ======== GPIO Setup ========

GPIO_setAsOutputPin(LED_4);
GPIO_setoutputLowOnPin(LED_4);
GPIO_setAsInputPin(CASE_PMID_GOOD);
GPIO_setAsInputPinwithPullUpResistor(CASE_INT);
GPIO_setAsInputPin(CASE_BUCK_PG);

ZHCACK6A - JUNE 2020 - REVISED MAY 2023 1 2 5] JiEE7 %y TWS &R 19
Submit Document Feedback

English Document: SLUAA04
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACK6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACK6A&partnum=
https://www.ti.com/lit/pdf/SLUAA04

A1t

13 TEXAS
INSTRUMENTS

www.ti.com.cn

//
//

OUTPUT

count up to the value in TAOCCRO.

Enable, REGO1 = 01lh, value = 0x3A

5v,

/7

with the ear bud

GPIO_setAsInputPinwithPullupResistor(CASE_START);
GPIO_setAsOutputPin(CASE_FB);
GPIO_setOutputLowOnPin(CASE_FB);
GPIO_setAsOutputPin(CASE_PSEL);
GPIO_setOutputLowOnPin(CASE_PSEL);
GPIO_setAsOutputPin(CASE_QON);
GPIO_setoutputHighonPin(CASE_QON) ;
GPIO_setAsOutputPin(CASE_CE);
GPIO_setOutputLowOnPin(CASE_CE);
GPIO_setAsOutputPin(CASE_G1);
GPIO_setOutputLowOnPin(CASE_G1);
GPIO_setAsOutputPin(LED_5);
GPIO_setoutputLowonPin(LED_5);
GPIO_setAsOutputPin(LED_6);
GPIO_setOutputLowOnPin(LED_6);
======== PWM Setup ========
P2DIR |= BIT5; //Set pin 2.5 to the output direction.
P2SEL |= BITS5; //Select pin 2.5 as our PWM output.
TA2CCTL2 = OUTMOD_7;
TA2CCRO = 40; //Set the period in the Timer A0 Capture/Compare 0 register to 40 us.
TA2CCR2 14; //The period in microseconds that the power is ON, default 14 = 35%, ~= 4.5v

TA2CTL = (TASSEL_2 | MC_1); //TASSEL_2 selects SMCLK as the clock source, and MC_1 tells it to

======== BQ25619 Register Setup ========
StdI2C_P_TX_Single(BQ25619_ADDR, BQ25619_REGO1l, Ox3A, &Err); // BST_CONFIG = 1, Boost mode

StdI2C_P_RX_Single(BQ25619_ADDR, BQ25619_REGO1l, &Regvalues, &Err);
StdI2C_P_TX_Single(BQ25619_ADDR, BQ25619_REGO5, Ox8E, &Err); // Disable watchdog
StdI2C_P_RX_Single(BQ25619_ADDR, BQ25619_REGO5, &Regvalues, &Err);
StdI2C_P_TX_Single(BQ25619_ADDR, BQ25619_REGO6, 0xC6, &Err); // Set Boost voltage to OXE6 =
0xc6 for 4.6V

StdI2C_P_RX_Single(BQ25619_ADDR, BQ25619_REG06, &Regvalues, &Err);
GPIO_setOutputHighonPin(LED_4);

waitms(500);

GPIO_setOutputLowOnPin(LED_4);

waitms(500);

======== Ready while loop ========

//This while Toop holds the program with the interrupts disabled.This allows synchronization

//short BQ_START pin 4.3 to ground to exit Toop
while(GPIO_getInputPinvalue(CASE_START) == 1)
{

GPIO_toggleOutputonPin(LED_5);
__delay_cycles(3000000);
GPIO_toggleoutputonPin(LED_5);
__delay_cycles(3000000);
GPIO_toggleoutputonPin(LED_5);
__delay_cycles(3000000);
GPIO_toggleOutputonPin(LED_5);
) __delay_cycles(15000000);
GPIO_setOutputLowOnPin(LED_5);

// ======== Interrupt Enables ========
__enable_interrupt(); // Enable interrupts globally
UCAQOIE |= UCRXIE;

// ======== Main while loop ========
//Allows adjustment of the communication cycle time
¥hi1e(1)

GPIO_toggleoutputonPin(LED_4);
// __delay_cycles(24000000); //delay 1s
__delay_cycles(120000000); //delay 5s
// __delay_cycles(240000000); //delay 10s
// __delay_cycles(1440000000); //delay 60s
if(batteryvoltageCheck >= 3.8){
__delay_cycles(120000000); //delay 5s
if(batteryvoltageCheck >= 3.85){
__delay_cycles(240000000); //delay 10s
if(batteryvoltageCheck >= 3.95){
__delay_cycles(240000000); //delay 10s
// __delay_cycles(240000000); //delay 10s
{/ __delay_cycles(240000000); //delay 10s
if(batteryvoltagecheck >= 4.05){
__delay_cycles(1440000000); //delay 60s
// __delay_cycles(1440000000); //delay 60s
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}

if(batteryvoltagecCheck >= 4.19){
__delay_cycles(1440000000); //delay 60s
__delay_cycles(1440000000); //delay 60s
__delay_cycles(1440000000); //delay 60s
__delay_cycles(1440000000); //delay 60s

// __delay_cycles(1440000000); //delay 60s
// __delay_cycles(1440000000); //delay 60s
// __delay_cycles(1440000000); //delay 60s
GPIO_setOoutputHighonPin(CASE_G1); //enter communication mode
}
1
/:’:

# ———===== TIMER1_AQ_ISR ========

#if defined(__TI_COMPILER_VERSION__) || (__IAR_SYSTEMS_ICC_)
#pragma vector=TIMERO_AO_VECTOR
__interrupt void TIMERO_AO_ISR (void)
#elif defined(_GNuUC__) && (__MSP430__)
void __attribute__ ((interrupt(TIMERO_AO_VECTOR))) TIMERO_AO_ISR (void)
#else
#error Compiler not found!
#endif
{
// wake on CCRO count match
TAOCCTLO = 0;
__bic_SR_register_on_exit(LPMO_bits|GIE);

3

// ======== UART RX Interrupt =s=======

#if defined(_TI_COMPILER_VERSION__) || defined(_IAR_SYSTEMS_ICC__)
#pragma vector=USCI_AO_VECTOR

__interrupt void USCI_AO_ISR(void)

#elif defined(_GNuUC__)

void __attribute__ ((interrupt(USCI_AO_VECTOR))) USCI_AO_ISR (void)

#else
#error Compiler not supported!
#endif
{
switch(__even_in_range(UCAOIV,4))
case 0:break; // Vector 0 - no interrupt
case 2: // Vector 2 - RXIFG
GPIO_toggleOoutputonPin(LED_5);
RegvalueMSB = UCAORXBUF; //Assigns reveived byte to RegvalueMSB

if (RegvalueMsB == 0xD5){ //checks for charge complete byte
StdI2C_P_TX_Single(BQ25619_ADDR,0x01 , Ox1A, &Err);//disable BQ25619 boost mode on charge

complete
else{
stobufl = RegvalueMSB * 6;
stobuf2 = (double)stobufl / 256; //calculate Vvbat

batteryvoltageCheck = stobuf2;
if(batteryvoltageCheck <= 4.05){
//Pwmbuty = 40-((stobuf2-2.6)/.095);
PwmDuty =((7.606829268 - (1.434146341*(stobuf2 + .33)))*(40/3.3)); //~= .3v headroom for
Tonger 1intervals

b

// stobuf2 1is holder for vbat

//PwmDuty can range from 0 = 0% = 5.3v to 40 = 100% = 3V

if (PwmbDuty >= 14 && PwmbDuty <= 40){ //qualify PwmDuty, never raise voltage past 4.5
TA2CCR2 = PwmDuty; //assign PwmDuty cycle

else{
TA2CCR2 = 14;

3
__delay_cycles(40000);

GPIO_setOutputLowOnPin(CASE_G1); //enter power mode
break;
case 4:break; // Vector 4 - TXIFG

default: break;

1
//Released_version_5_10_00_17
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10.2 H-2£ main.c

/* --COPYRIGHT--,BSD
copyright (c) 2016, Texas Instruments Incorporated
AlT rights reserved.

HERFE N HEAE, AR R ARV ARG A
UM RN, AR TR

¥ EFRR G RRARRL I 0 5Ok B A L AN B
AREAMFE L TR G5 .

¥ AERN R AT B AN, iU
Gy RN FRABEE ST AN / SCHARRT R DL L
B W] A AHE B DL R T iR 4 5 5

* %#%%EE%MW%EWM,EW%%
RO (TT) 23 = AT R 44 FR
RS AHE T B % ﬁ#%#m

AN AT B R R AN Tk H A
FEAE,  HARUAT A B 7R B 7 (1 ORAIE
AL AE A PR St 30 0 12 B 7 A s
07 T (P3&E PR B S fRAE . FEARATIBOL T,
HTFHIEW$%HWMWME§ B BAs HRER,
RS R (BFREARRT:
BRI v S AR S5 R (R B s 45 0k
NS R WD oI IR B S A 5] L,
EATA ST b, TwEETER. ML 2
BT (ARG RN |, BRI % BTk
MEA S 5T, RIS SR A0 20 H B P 35 1R mT ek o
--/COPYRIGHT--%*/
/ ======== mMain.C ========
#include <string.h>
#include <stdint.h>
#include <inttypes.h>
#include <string.h>
#include <stdio.h>
#include "board_functions.h"
#include <stdlib.h>
#include <msp430.h>
#include "driverlib.h"
#include "std1i2c.h"
#include "BQ25150.h"
//#include "board_timer.h"
#include "UsB_config/descriptors.h"
#include "USB_API/USB_Common/device.h"
#include "USB_API/USB_Common/usb.h" // USB-specific functions
#include "USB_API/USB_CDC_API/UsbCdc.h"
#include "USB_app/usbConstructs.h"
#include "OLED/Oled_sSsD1306.h"
#include "stdpol112C.h"
#include "hal.h"
// Function declarations
uint8_t retInstring(char* string);
void initTimer(void);
void setTimer_A_Parameters(void);
// Global flags set by events
volatile uint8_t bCDCDataReceived_event = FALSE; // Indicates data has been rx'ed
// without an open rx operation
char str[50];
#define NUM_SAMPLES 8
#define clkspeed 3 // 24Mhz Clock Select
//#define clkspeed 1 // 8Mhz Clock Select
short samples[NUM_SAMPLES] ;
int sample_index = 0 ;
char str[50];
char cmdstring[5];
char cs2[3];
uint8_t response = 0;
//unsigned char buffer[lO] {1,2,3,4,5,6,7,8, 9 10};
volatile char wholeString[MAX_ STR LENGTH] =""
volatile uint8_t modecounter = 0;
volatile uint8_t pluscounter = 0;
///Timer_A_initUpModeParam Timer_A_params = {0};
int i;
unsigned char* PRxData; // Pointer to RX data
unsigned char RXByteCtr;
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volatile unsigned char RxBuffer[128]; // Allocate 128 byte of RAM
unsigned char* PTxData; // Pointer to TX data
unsigned char TXxByteCtr;

const unsigned char TxData[] = // Table of data to transmit

0x11,
0x22,
0x33,
0x44,
0x55
1
volatile uint8_t Button_Released = 0;
unsigned int result;

const char* hexstring = "Oxabcdef0";
int raddr;

int rdata;

char buf[5];

uint8_t uraddr;

uint8_t urdata;

uintl6_t Err;

// Holds the outgoing string

char outString[MAX_STR_LENGTH] = "";
uint8_t connectedflag = 0;

uint8_t echoflag = 1;

int ubtncounter = 0;
uint8_t RegvalueLSB
uint8_t RegvalueMsSB
uint8_t vbatMse = 0;
uint8_t ADCCheck
uint32_t stobusf;
uint8_t ADCcount
uint8_t VinReadA
uint8_t VinReadB
uint8_t VvinReadC
uint8_t VinLow =
double vIn = 0;
char vBat[];
//uint8_t RegvalueM
//uint8_t RegvalueL
uint32_t stobuf;
uint32_t stobufl;
double stobuf2;
uint8_t Regvalues = 0;

0;
0;

[eleolole] o

Snnnn

nn
o

//_—delay_cycles(1000); 1000 = 100us
uint8_t rthex;

// Set/declare toggle delays

//uintl6_t STowToggle_Period = 20000 - 1;
//uintl6_t FastToggle_Period = 1000 - 1;

/3’:

void main(void)

WDT_A_hoTd(WDT_A_BASE); // Stop watchdog timer

// Minumum Vcore setting required for the USB API is PMM_CORE_LEVEL_2
PMM_setVCore (PMM_CORE_LEVEL_2);

USBHAL_initPorts(); // config GPIOS for Tow-power (output Tow)

//USBHAL_1initClocks(24000000);

initTimer(); // Prepare timer for LED toggling
//USB_setup(TRUE, TRUE); // Init USB & events; if a host is present, connect
init12cQ);

// ======== UART Setup ========
P3SEL = BIT3+BIT4; // P3.4,5 = USCI_AQ TXD/RXD
__delay_cycles(20000) ;
UCAOCTL1 |= UCSWRST; // **Put state machine in reset**
UCAOCTL1 |= UCSSEL_2; // SMCLK
UCAOBRO = 6; // 1MHz 9600 (see User's Guide)
UCAOBR1 = 0; // 1MHz 9600
UCAOMCTL = UCBRS_0 + UCBRF_13 + UCO0S16; // ModTn UCBRSx=0, UCBRFx=0,

// over sampling

UCAOCTL1 &= ~UCSWRST; // **Initialize USCI state machine**
// ======== GPIO Setup ========

//LED Setup

GPIO_setAsOutputPin(LED_1);

GPIO_setoutputLowonPin(LED_1);

GPIO_setAsOutputPin(LED_2);

GPIO_setOutputLowOnPin(LED_2);

GPIO_setAsoutputPin(LED_3);

USBHAL_initClocks (8000000 * clkspeed); // config clocks.MCLK=SMCLK=FLL=8MHz; ACLK=REFO0=32kHz
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//

200mA, 0x50 for 100mA, 0x20 for 40mA

with 3ms conv., 0x40 sets to continuous with 24ms conv.

//

with the case

GPIO_setoutputLowonPin(LED_3);

//GPIO Setup

GPIO_setAsInputPinwithPullUpResistor(BQ_INT);
GPIO_setAsInputPin(BQ_PG);
GPIO_setAsInputPinwithPullUpResistor(BQ_START);
GPIO_setAsOutputPin(BQ_CE);

GPIO_setoutputLowOnPin(BQ_CE);

GPIO_setAsOutputPin(BQ_LP);
GPIO_setOutputHighonPin(BQ_LP);
GPIO_setAsOutputPin(BQ_Gl);

GPIO_setOutputLowOnPin(BQ_G1);
GPIO_toggleoutputonPin(LED_1);

waitms(500);

GPIO_toggleOutputonPin(LED_1);

waitms(500);

GPIO_toggleoutputonPin(LED_1);

waitms(500);

GPIO_toggleoutputonPin(LED_1);

======== BQ25155 Register Setup ========
Std12C_TX_Single(BQ25150_ADDR, BQ25150_MASKO, OX5E, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_MASK1l, OXBF, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_MASK2, OxFl, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_MASK3, 0x77, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_VBAT_CTRL, 0x3C, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ICHG_CTRL, 0x50, &Err);//sets Ichg to 200mA, OxAO for

StdI2C_TX_Single(BQ25150_ADDR, BQ25150_PCHRGCTRL, 0x02, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_TERMCTRL, Ox14, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_BUVLO, 0x00, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_CHARGERCTRLO, 0x92, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_CHARGERCTRL1, OxC2, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ILIMCTRL, 0x06, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_MRCTRL, Ox2A, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ICCTRLO, 0x10, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ICCTRL1, Ox00, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ICCTRL2, 0x40, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCCTRLO, 0x40, &Err); //0x58 Sets ADC to continuous

StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCCTRL1, 0x00, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCALARM_COMP1_M, 0x23, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCALARM_COMP1_L, 0x20, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCALARM_COMP2_M, 0x38, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCALARM_COMP2_L, 0x90, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCALARM_COMP3_M, 0x00, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADCALARM_COMP3_L, 0x00, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_ADC_READ_EN, OXFE, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_TS_FASTCHGCTRL, 0x34, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_TS_COLD, Ox7C, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_TS_COOL, O0x6D, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_TS_WARM, O0x38, &Err);
StdI2C_TX_Single(BQ25150_ADDR, BQ25150_TS_HOT, 0x28, &Err);

[ — Ready while ]oop [

//This while Toop holds the program with the interrupts disabled.This allows synchronization

//short BQ_START pin 3.7 to ground to exit loop
while(GPIO_getInputPinvalue(BQ_START) == 1) //wait on start condition before enabling interrupts
{

GPIO_toggleoutputonPin(LED_2);
__delay_cycles(3000000);
GPIO_toggleoutputonPin(LED_2);
__delay_cycles(3000000);
GPIO_toggleOutputonPin(LED_2);
__delay_cycles(3000000);
GPIO_toggleoutputonPin(LED_2);
__delay_cycles(24000000);

}
GPIO_setoutputLowOnPin(LED_2);

// ======== Interrupt Enables ========
__enable_interrupt(); // Enable interrupts globally
GPIO_enableInterrupt(BQ_INT);
GPIO_selectInterruptEdge(BQ_INT, GPIO_HIGH_TO_LOW_TRANSITION);
GPIO_clearInterrupt(BQ_INT);
// ======== Main while Toop ========
//reads Vbat, waits for case to drive vin Tow
while(l1)
{
StdIZC_P_RX_Sing1e(BQ25150_ADDR, BQ25150_ADCDATA_VBAT_M, &VbatMsB, &Err); //Read Vbat
StdI2C_P_RX_Single(BQ25150_ADDR, BQ25150_ADCDATA_VIN_M, &RegvalueMsB, &Err); //Read Vin
GPIO_toggleoutputonPin(LED_1);
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__delay_cycles(12000000);

}
} 8
/3:
* —======= TIMER1_AQ_ISR ========
-,'r/
#if defined(_TI_COMPILER_VERSION__) || (__IAR_SYSTEMS_ICC_)

#pragma vector=TIMERO_AO_VECTOR

__interrupt void TIMERO_AO_ISR (void)

#elif defined(__GNuC__) && (__MSP430__)

voqd __attribute_ ((interrupt(TIMERO_AO_VECTOR))) TIMERO_AO_ISR (void)
#else

#error Compiler not found!

#endif

// wake on CCRO count match
TAOCCTLO = 0;
__bic_SR_register_on_exit(LPMO_bits|GIE);

// ======== BQ25155 Interrupt ========

#if defined(__TI_COMPILER_VERSION__) || defined(__IAR_SYSTEMS_ICC_ )
#pragma vector=PORT1_VECTOR

__interrupt

#el1if defined(__GNUC__)

__attribute__((interrupt(PORT1_VECTOR)))

#endif

void Port_1(void)

switch(__even_in_range(P1IV,0x03))

case P1IV_P1lIFG3:
StdI2C_P_RX_Single(BQ25150_ADDR, BQ25150_STATO, &RegvalueMSB, &Err); //Read STATO REG
RegvalueMsB &= 0x01; // Check if VIN_PGOOD_STAT is asserted
dr 11'f(RegVa1ueMSB == 0x00){ //if VIN_PGOOD_STAT 1is not asserted check to see if vin has been
riven Tow

5; __delay_cycles(6000000);
// stdI2C_P_RX_Single(BQ25150_ADDR, BQ25150_ADCDATA_VIN_M, &RegvalueMsSB, &Err); //
Read Vin
// stobuf = RegvalueMSB;
// stobufl = stobuf * 6;
// vin = (double)stobufl / 256;
ADCcount = 0;
vinLow = 0;
VinReadA = 5;
VinReadB = 5;
VinReadC = 5;

while(ADCcount < 85 && VinLow == 0){
__delay_cycles(120000);
StdI2C_P_RX_Single(BQ25150_ADDR, BQ25150_ADCDATA_VIN_M, &RegvalueMSB, &Err); //Read Vin
stobuf = RegvalueMSB;
stobufl = stobuf * 6;
vIn = (double)stobufl / 256;
VinReadC = VinReadB;

VinReadB = VinReadA;
VinReadA = vIn;
ADCcount++;
if(vinReadA < 3 && VinReadB < 3 && VinReadC < 3){
VinLow = 1;
VinReadA = 0;
VinReadB = 0;
VinReadC = 0;
vin = 0;
) }
if(vinLow == 1){//if vin is <3V begin communication process
StdI2C_P_RX_Single(BQ25150_ADDR, BQ25150_STATO, &RegvalueMsSB, &Err); //Read
STATO REG
RegvalueMsB &= 0x20; // Check if CHARGE_DONE_STAT 1is asserted
// RegvalueMSB = 0x20; //uncomment to assert charge complete bit for testing
if(RegvalueMsB){ // if CHARGE_DONE_STAT is asserted
transmit OxD5, OxD5 = Vbat = 5v, this 1is chosen as the arbitrary charge complete bit for simplicity
GPIO_setOutputHighonPin(BQ_Gl); // Enter Comms Mode
__delay_cycles(4000);
while (!(UCAOIFG&UCTXIFG)); // USCI_AO TX buffer ready?
UCAOTXBUF = 0OxD5; // TX -> 0xD5 = 5v, out of charge range
__delay_cycles(4000);
GPIO_toggleoutputonPin(LED_3);
GPIO_setOutputLowOnPin(BQ_G1); //Enter Power Mode
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GPIO_toggleoutputonPin(LED_2);
__delay_cycles(4000000);
GPIO_toggleoutputonPin(LED_2);
__delay_cycles(4000000);
GPIO_setOutputHighonPin(LED_2);

}

else{

stobuf = vbatMsB;
stobufl stobuf * 6;

stobuf2 = (double)stobufl / 256; //stobuf2 = double of vbat
GPIO_setOutputHighonPin(BQ_Gl); // Enter Comms Mode
__delay_cycles(4000);

while (!(UCAOIFG&UCTXIFG));
UCAOTXBUF = VbatMSB;
__delay_cycles(4000);
GPIO_toggleoutputonPin(LED_3);
GPIO_setOutputLowOnPin(BQ_Gl);
}

// TX -> vBat MSB

//Enter Power Mode
3

}
//Clear all interrupt flags
StdI2C_P_RX_Single(BQ25150_ADDR, BQ25150_FLAGO, &Regvalues, &Err);

// USCI_AQO TX buffer ready?

StdI2C_P_RX_Single(BQ25150_ADDR,
StdI2C_P_RX_Single(BQ25150_ADDR,
StdI2C_P_RX_Single(BQ25150_ADDR,

BQ25150_FLAGl, &Regvalues, &Err);
BQ25150_FLAG2, &Regvalues, &Err);
BQ25150_FLAG3, &Regvalues, &Err);

GPIO_clearInterrupt(BQ_INT);
break;

default:
break;

1
//Released_version_5_10_00_17

11 BT e
VE o DART A I TURD T RS 5 24 8 R AS 1) TR AR ]

Changes from Revision * (June 2022) to Revision A (May 2023) Page
o T T EA SR RIRR . BRIAE LB I T HE T e 1

26 1t 2 7/ 1#% 0 % TWS AT H

English Document: SLUAA04
Copyright © 2023 Texas Instruments Incorporated

ZHCACK6A - JUNE 2020 - REVISED MAY 2023

Submit Document Feedback


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCACK6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCACK6A&partnum=
https://www.ti.com/lit/pdf/SLUAA04

ERFRNRREH
THREFRERANTREERE ( 9FBER ) . RITAR (8F3ER1 ) . MARHMRITEN, METE, R2EEMEMER ,
E{%Ei&ﬁﬁﬂﬂ’f‘f&ﬂjﬁﬁﬂﬂﬁ?ﬁiﬂ%ﬁ?ﬂ’ﬂ?ﬂﬁ , BEETETNEHYE. RREARAANEREITELEAE=SF MIRAFRHETE
XLEFRAMEMEA TI = RETRITNBRET RARER, SFATREUT2HIRE : (1) HNENNARRESEN TIFR , (2) ®Rit. B
MRS |, (3) BRENNARZEMREAREARLMBIERZS, FERE. KERHMER,
XEFRNELE , BF5TEH, TI REENTHXEFRATHARRRMRN TI ~ROEH, FENXERFRHTHAERRET.
ERREREMEM TI MRFRREFAE=ZF RN, EHLPREEREXLERFENERTN T RERARERWEMRE, HE. K
A, RENMBES , TI HWEBHF AR,
THREN=RZ T HHEERAD ticom EHAFRARRT FREHRHEMERZFRNAR. T REXEFRATLTERURMAERNER
THEX TIFREAAHERNERREREEFHA.
Tl R334 IR T A1 VAR A E A SRR B B9 S ko

BRZF itk : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023 , N85 (TI) 27


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	内容
	商标
	1 引言
	2 系统概述
	2.1 充电盒
	2.1.1 BQ25619
	2.1.2 TLV62568P
	2.1.3 TPS22910A
	2.1.4 TS5A12301E
	2.1.5 MCU

	2.2 耳塞
	2.2.1 BQ25155
	2.2.2 TPS22910A
	2.2.3 TS5A12301E
	2.2.4 BT/SOC


	3 充电盒算法实现方案
	3.1 初始化和主代码
	3.2 UART 中断和输出电压调节

	4 耳塞算法实现方案
	4.1 初始化和主代码
	4.2 中断和传输

	5 测试步骤
	6 测试结果
	6.1 动态电压调节
	6.2 具有 4.6V 输出的 BQ25619
	6.3 具有 5V 输出的标准升压

	7 总结
	8 原理图
	9 PCB 布局
	10 软件
	10.1 充电盒 main.c
	10.2 耳塞 main.c

	11 修订历史记录

