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System Components and Instruments
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Stepper Motor Connection

Sous-Assemblage
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Soufflet métallique
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LabVIEW Programing

* Customized and developed a pre-existing LabVIEW
program.

* Added two indicators to display the motor’s actual
position using the built-in resolver sensor.

* Implemented a real-time error indicator (LED)

e Added two control buttons




Measurement
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Motor Analysis

= Conducted tests to analyze
motor behavior under different
conditions Varied key
parameters.

" Performed a dedicated study to
determine motor backlash.
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I Current Development Workflow
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#include<sSPI.h>

// pins

const
const
const
const
const
const
const
const

int
int
int
int
int
int
int
int

PINA@ = 3; // select data

PINAL = 2; // select data
Sample = 7; // update data

SOE = 6; // always Low @

RES@ = 4; // resolution setting
RES1 = 5; // resolution setting
cs1 = 10; // chip select 1

€S2 = 8; // chip select 2

v void sethormalModePosition() {

digitalWrite(PINAG,LOW);
digitalWrite(PINAL,LOW);
delayMicroseconds(20);

v void sethormalModevelocity() {

digitalWrite(PINA®,LOW);
digitalWrite(PINAL1,HIGH);
delayMicroseconds(20);

v void setconfigurationMode() {

digitalWrite(PINAG,HIGH);
digitalWrite(PINALl,HIGH);
delayMicroseconds(25);
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System Programing Code

void setResolutionleBit(){

digitalwWrite(RES®,HIGH);
digitalwWrite(RES1,HIGH);

void sampleData(){

digitalWrite(Sample,HIGH);
delayMicroseconds(1);
digitalwrite(Sample, LOW);
delayMicroseconds(1);
digitalwrite(Sample,HIGH);
delayMicroseconds(1);
digitalwrite(Sample,LOW);
delayMicroseconds(1);

void setup() {
serial.begin(115208);

// Pin mode

pinMode (PINAG,QUTPUT);
pinMode(PINAL,OUTPUT);
pinMode(Sample,QUTPUT);
pinMode (SOE,OUTPUT);
pinMode(RES®,0UTPUT);
pinMode(RES1,0UTPUT);
pinMode(CS1,0UTPUT);
pinMode(CS2,0UTPUT);
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162
103
184
185
186

pinMode(CS2,0UTPUT);

digitalwrite(SOE,LOW);
digitalWrite(CS1,HIGH);
digitalWrite(CS2,HIGH);

setResolutionl6Bit();

/1

SPI.begin();
SPI.beginTransaction(SPISettings(1000000,MSBFIRST,SPI MODE1));
delay(100);

float readPosition1(){

// uint16_t result = @;
setiNormalModePosition();
sampleData();
digitalWrite(CS2,HIGH);
digitalWrite(CS1,L0W);
delayMicroseconds(1);

uint16_t msb1l = SPI.transfer(exee);
uint16_t Isb1l = SPI.transfer(exee);
uintie t RAW1 = (msb1<<8) | 1lsbi;

float result = ((float)RAW1*360.0)/65536.0;

digitalWrite(CS1,HIGH);

return result;



1e6  } 172 digitalwrite(Cs1,LOW);

107 173 delayMicroseconds(1);

les float readVelocityl(){ 174 SPI.transfer(regAddress);

189 175 delayMicroseconds(5);

11e ffint16 t result = @; 176

111 setMormalModevVelocity(); 177 digitalWrite(CS1,HIGH);

112 sampleData(); 178 delayMicroseconds(5);

113 digitalWrite(CS2,HIGH); 179 digitalwWrite(csi,LoOW);

114 digitalwrite(CS1,L0W); 180 delayMicroseconds(1);

115 delayMicroseconds(1); 181

116 182 uintg8 t read = SPI.transfer(regAddress);
117 uint8 t msbv = SPI.transfer(exee); 183 delayMicroseconds(1);

118 uinta t 1sbv = sPI.transfer(exea); 184 digitalWrite(CS1,HIGH);

119 intle t RAWV = ((intle_t)msbwv<<8) 1sbv; 185

120 float resultV = @.004%(float)RAWY; 186 return read;

121 187

122 digitalWrite(Cs1,HIGH); 188  }

123 189

124 return resultv; 190 void readStatusCi(){

125 } 191

126 192 uint8 t status = readConfigurationResisterCl(ex92);
127 > float readPosition2(){--- 193 Serial.print("status of C1: ex");
144 T 194 serial.println(status, HEX);

145 195

146 » float readvelocity2(){--- 196  }

164  } 197

165 198 vold writeConfigRegisterCl(uint8 t regAddress, uintg8 t value) {
166  uint8 t readConfigurationResisterCi(uint8 t regAddress){ 199 setConfigurationMode();

167 sampleData(); 208 digitalWrite(CS2,HIGH);

168 delayMicroseconds(5); 201 digitalwrite(Cs1, LOW);

169 setConfigurationMode(); 202 SPI.transfer(regAddress);

17¢ 203 delayMicroseconds(5);

171 digitalwrite(CS2,HIGH); 204

172 digitalWrite(Csi,LOW); 205 digitalwrite(CS1,HIGH);

173 delayMicroseconds(1); 206 delayMicroseconds(5);
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248
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243
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SPI.transfer(value);
digitalwrite(CS1, HIGH);

}

void configMenu() {
Serial.println(” CONFIG MENU "5
Serial.println(”1. Write to register Excitation Frequency @x91");
Serial.println("2. Write to register Control ex92");
Serial.println(”3. Write to register Soft Reset exFe");

while (!Serial.available());
Sstring choiceStr = Serial.readStringuntil('\n');
choiceStr.trim();

int choice = choiceStr.toInt();

uint8 t regadd;
if (choice == 1) regAdd = @x91;
else if (choice == 2) regAdd = @x92;
else if (choice == 3) regAdd = 0xFe;
else {
Serial.println("Invalid choice");
return;

}

Serial.println("Enter value to write in HEX:");

while (!serial.available());

String DATA = Serial.readStringUntil('\n'");
DATA.trim();

uint8 t val = (uint8 t) strtol(DATA.c str(), NULL, 16);

writeConfigRegisterCi(regAdd, val);
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278
279
288

void loop() m

float velocityl = readvelocityl();
Serial.print("velocityl: ");
Serial.print(Velocityl);
Serial.println(” rps");
//delay(1500);

float positionl = readPositionl();
Serial.print("positioni: ");
Serial.print(positionl);
Serial.println(" Deg");

delay(500);
//delayMicroseconds(100);

Float Velocity? = readVelocity2();
Serial.print("velocity2: ");
Serial.print(velocity2);
Serial.println(" rps");
//delay(1500);

float position2 = readPosition2();
Serial.print("position2: ");
Serial.print(position2);
Serial.println(" Deg ");
delay(1000);

configMenu();
delay(2000);

readStatuscl ();
delay(2000);
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