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AN2020.02 "3-Space Sensor NANO I2C with Arduino"
Introduction
The Yost 3-Space Sensors can communicate over I2C, this allows them to be interfaced by a variety of
different devices including Arduino.
The Arduino is a low-cost micro controller and can be used to easily communicate and test out the
functionality of the 3-Space Sensor, with minimal setup and difficulty.
This document will include the setup and pin placement for the Arduinos with +5v output pins such as
the Arduino Uno or Arduino Mega 2560. The document also contains similar information for the setup
of the 3.3v output Arduino Nano, the setup will be slightly different for both the 5v and 3.3v Arduino,
but the underlying code examples should remain the same as the underlying I2C calls will be handled
by the Arduino built-in Wire.h library.

Description
Before connecting your microcontroller, check the operating voltage of your microcontroller, the TSSNano only supports 3.3v. Use of incorrect voltages may result in incorrect readings and/or damage to
the sensor. We use the TSS-Nano for this guide and will demonstrate how to connect to both a 3.3v and
a 5v Arduino board.
The ports used by Arduino's I2C library vary often from board to board. For additional information,
you can find the Arduino I2C reference guide here: "https://www.arduino.cc/en/reference/wire ".
For the Arduino, make sure the following pins are connected, for ease of reference we will be following
a color coded pattern.
SCL

[Blue]

SDA

[Yellow]

5V

[Red]

3.3V

[Purple]

GND

[Black]

Once the pins are connected to the Arduino, the next step will be to step down the voltage to 3.3v so
that it can be safely used in the 3-Space-Sensor, to do this we will be using the TXS0108E, which is a
bi-directional level shifter that will turn the 5v arduino output pins into compatible 3.3v for the sensor.
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The bi-directional shifter will need 5v and 3.3v power on both ends. The data and setup pdf for the
TXS0108E can be found here, "http://www.icbase.com/File/PDF/TTI/TTI43821108.pdf".
Also to note about I2C communication, a pull-up resistor is needed for the SDA and SCL lines. This
document will show a method these resistors can be created on a bread board.
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If you are using a 3.3v Arudino, there is no need for a level shifter and the two boards can be connected
without it.
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This program, when ran, will print out the sensor's serial number. This number can be verified with
either the sticker on the sensor or the serial number you can find in the 3-Space Suite.
Complete Example:
#include <Wire.h>
#define NANO_ADDRESS 0x46
// Extra pins for use with the level shifter
#define Vout 9
#define OE 7
void setup() {
Serial.begin(19200);
pinMode(OE, OUTPUT);
digitalWrite(OE, HIGH);
pinMode(Vout, OUTPUT);
digitalWrite(Vout, HIGH);
Wire.begin();
Serial.println("Setup complete");
read_serialNum();
}
void loop() {}
void read_serialNum(){
Wire.beginTransmission(NANO_ADDRESS);
Wire.write(0x42);
// Prepares the sensor to receive a TSS command
Wire.write(0xED);
// The command byte to read the sensors serial number
Wire.endTransmission();
// Prepares the sensor to send data out
Wire.beginTransmission(NANO_ADDRESS);
Wire.write(0x43);
Wire.endTransmission();
// Request 4 bytes of data from the sensor
Wire.requestFrom(NANO_ADDRESS, 4);
// Read the data we requested
if (4 <= Wire.available()) { // if four bytes were received
unsigned char result[4];
for(int i = 0; i < 4; i++){
result[i] = Wire.read();
}
char format[32];
sprintf(format, "Serial Number: %02x%02x%02x%02x\n", result[0], result[1],
result[2], result[3]);
Serial.print(format);
}
}
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