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int main(void){
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// Initialize Hardware
SYSCFG_DL_init();

/fInitialize interrupts and exceptions via the NVIC.

NVIC_EnableIRQ{ADC12_© INST_INT_IRQN);
NVIC_EnableIRQ(ADC12 1 INST INT IRQN);

/**** End of hardware initialization

(*x%x Beginning of software initialization *®*ww»*== ide e bius s ok b bs S " /

// Initialize DACs
dacs_init();

/**** End of software initialization

/fStart TimerA
DL_TimerA_startCounter(TIMER_1_INST);

while(1){
//5elf-Compensating Functions
remove_dc_voltage(); //Adjusts DACB_@ based on input DC
cascade_gained_input_voltage = cascade_input_voltage(OPAl_output); //Calculates Vin x G1 x G2
saturation_control(OPAl_output); //Adjusts DACS_1 based on OPAl output

/{Transmit Cascade Gained Data over UART

send UART Data():

//Increment pointer but not looping
Data_pointer += 1;
if(Data_pointer == DATALOGGING_LENGTH){Data_pointer = DATALOGGING_LENGTH-1;}

//TIMERA_1 time delay for sampling interval: 5S@ms //Configurable in SysConfig
while (false == TIMERA_1_Timeout) {
_WFI();

TIMERA_1_Timeout = false;

&l 7-1. Main.c {5

* remove_dc_voltage() F|F 55— 21z BSOCE )% AT DAC Bk i R T EBOR G BN .« 850F8 50135
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 saturation_control() {155y H fE T # e E |, @i DAC %15 1k 5 Jus BSOS H BT H )

+ send_UART_Data() ¥ 32 Az 73 4 D715, JFd@ik UART &4 .

o {FITEEFN ADC o AT 5 ) B A VE AT AR RE . TIMERA ISR 4 50ms 25 & — /M4 |, 1 ADC ISR 24l
SRIEAFAl i P o5

customizable_features.h HE L T ATA AT ARG H & , WHERE. BEBRE. S XKEREE R

ZHCAFO1 - AUGUST 2025 A1 ik #E ADC 5
TR

English Document: SSDA010
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAFO1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAFO1&partnum=MSPM0G3507
https://www.ti.com/lit/pdf/SSDA010

13 TEXAS
INSTRUMENTS

V07 han 3 www.ti.com.cn

7.1 MR - ZEMESIHE

T RGTRER— AN S BT H e S IINE S, RN G1 x G2 x Vi, X—IhE
cascade_input_voltage() BEE5E R , %R AL 5 [E P ANE FBUR AR S DAC Tt n i E ik, S 58 380K G
NG5 .

J==%% Function *®®*** o o ok - o ok - wxs g
/*! \brief Calculates Cascaded Gained Input: G1*G2*Vinl
*  (@1*G2*Vinl) = Vout2 + ((1+Gl)*G2*Vdacl)*2"4 - ((1+G2)*Vdac2*2"4)

* A\return G1*G2*Vinl
=/
uint32_t cascade_input_wvoltage (uint32_t gOPAl output)
{
uint32_t result;
[*

* (Gl*G2*Vinl/4@96)*VDDA = (Vout2/4826)*VDDA + ((1+G1)*G2*Vdacl/256)*VDDA - ((1+G2)*Vdac2/256)*VDDA
* (G1*G2*Winl) = Vout2 + ((14+61)*G2*Vdacl)*2"4 - ((14G2)*Vdac2*274)
* for
. Gl = OPA®_Gain
G2 = OPAl_Gain

result = (gDACS_@ DATA * 4) * ((OPA@_Gain+l) * OPAl_Gain );
result -= (gDACE_1_DATA = 4) * (OPAl_Gain + 1);
result += gOPALl output;

return (result);
/* calc_cascade_input_wvoltage() */

K 7-2. Cascade_Input_Voltage() 1%
ZU L S B
(61 x 62 x Vipl) = Vou2 + ((1 + 61) x 62 x Vgqel) x 2* = ((1 + 62) x Vgge2 x 2* (1)

HI BA RS T TR
Vourl = —G1 x Vipl + (1 + G1) X Vggcl )

Vour2 = — G2 X Vel + (1 + G2) X Vggc2 (3)
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