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APPENDICES

Appendix A: Sensor Enclosure (Design 1)
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Appendix B: Production Drawings of Sensor Structure (Design 2)
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Appendix C: Material Properties Chart
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Appendix D: Production Drawings of Sensor structure (Enclosed sensor)
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Appendix E: Arduino Code of Graphical User Interface
LIFA_BASE

// Standard includes. These should always be included.
#include <Wire.h>

#include <SPI.h>

#include <Servo.h>

#include "LabVIEWInterface.h"

void setup()

{
/I Initialize Serial Port With The Default Baud Rate

syncLV();

}

void loop()
{

/I Check for commands from LabVIEW and process them.

check-orCgin
:;‘:/ Tl

L=
if(acqlViode==

{
sampleContinously();
}
}

LabVIEWInterface.h

#define FIRMWARE_MAJOR 02

#define FIRMWARE_MINOR 00

#if defined(__AVR_ATmegal280 ) || defined(_AVR_ATmega2560 )

#define DEFAULTBAUDRATE 9600 // Defines The Default Serial Baud Rate (This
must match the baud rate specifid in LabVIEW)

#else

#define DEFAULTBAUDRATE 115200

#endif

#define MODE_DEFAULT 0 // Defines Arduino Modes (Currently Not Used)

#define COMMANDLENGTH 15 // Defines The Number Of Bytes In A Single
LabVIEW Command (This must match the packet size specifid in LabVIEW)
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#define STEPPER_SUPPORT 1 /I Defines Whether The Stepper Library Is
Included - Comment This Line To Exclude Stepper Support

I/ Declare Variables

unsigned char currentCommand[COMMANDLENGTH]; // The Current Command
For The Arduino To Process
//Globals for continuous aquisition
unsigned char acqMode;

unsigned char contAcqPin;

float contAcqSpeed;

float acquisitionPeriod,;

float iterationsFlt;

int iterations;

float delayTime;

/Synchronizes with LabVIEW and sends info about the board and firmware
(Unimplemented)/

void syncl V()

/Sets th

void sef
/Checks for new commands from LabVIEW and processes them if any exists./
int checkForCommand(void);

/Processes a given command/

void processCommand(unsigned char command[]);

/Write values to DIO pins 0 - 13. Pins must first be configured as outputs./
void writeDigitalPort(unsigned char command[]);

/Reads all 6 analog input ports, builds 8 byte packet, send via RS232./

void analogReadPort();
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/Configure digital 1/O pins to use for seven segment display. Pins are stored in
sevenSegmentPins array./

void sevenSegment_Config(unsigned char command[]);

/Write values to sevenSegment display. Must first use sevenSegment_Configure/
void sevenSegment_Write(unsigned char command[]);

/Set the SPI Clock Divisor/

void spi_setClockDivider(unsigned char divider);

/Sens / Receive SPI Data/

void spi_sendReceive(unsigned char command[]);

/Compute Packet Checksum/

unsigned char checksum Combute(unsioned char commandll:

/Compt

int chec
/Parse command packet and write speed, direction, and number of steps to travel/
void AccelStepper_Write(unsigned char command[]);

/Returns several analog input points at once./

void sampleContinously(void);

/Returns the number of samples specified at the rate specified./

void finiteAcquisition(int analogPin, float acquisitionSpeed, int numberOfSamples );
/Prints Data to the LCD With The Given Base/

void lIcd_print(unsigned char command([]);
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Appendix F: Production Drawings of 5-DOF MEMS Sensor Structure
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