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Project Summary/Goal  

Find a friend bracelets are for children ages 5 and above who want to meet new friends or show an 

existing friend that they care.  This product, unlike the traditional friendship bracelets which entail 

matching designs, is made so both bracelets are uniquely programmed to sense each other and flash 

LED lights. This creates a surprise element for the guest, changing their normal perception of a 

friendship bracelet into something unexpected. 

 

Demonstration Video:  

There are two parts to the demonstration video. Please watch to the end. 

 

U-TUBE VIDEO DOMAIN: 

http://www.youtube.com/watch?v=xjRjngHBAA8 

 

http://www.youtube.com/watch?v=xjRjngHBAA8


 

 

How Bracelets Work (The Basic Concept)                                         

Find a friend bracelets are created using Infrared sensing technology. Bracelets are equipped with one IR 

sensor and one IR emitter. Each bracelet has a unique frequency associated with the IR sensor, so the 

bracelets will only light when it comes into proximity its counterpart. In this case one bracelet has a 38 

kHz sensor and the other has a 56 kHz sensor.  Therefore their corresponding emitters are programmed 

to pulse at a 38 kHz and a 56 kHz frequency. When the bracelets are far from each other, the sensors 

will not read, but as the bracelets get closer together, and consequently the friends, the unique IR 

frequency will be detected and the bracelets, equipped with LEDs will flash, creating a light show. 

 

                                

 

 

 

 

 

 

 

 

 

Flashing LEDs 

IR emitter LED 

programmed to pulse 

at 36 kHz 

Flashing LEDs 

IR emitter LED 

programmed to pulse 

at 56 kHz 

56 kHz IR 

sensor 

36 kHz IR 

Sensor 

View of Bracelets from back 



 

Parts Needed to Construct Bracelets: 

What it is What it looks like Quantity Where to Get it 

Felt or 

Ribbon  

 

1 roll  

Local craft store 

Arduino 

ProMinis 

5V/16Mhz 

 

 

2 boards  

http://www.sparkfun.com/commerce/product_info

.php?products_id=8991 

 

 IR LED 

emitters  

 

 

3 or 4              

http://www.radioshack.com/product/index.jsp?pro

ductId=2062565 

 

38kHz IR 

Receiver 

Breakout 

 
 

1  

http://www.sparkfun.com/commerce/product_info

.php?products_id=8554 

 

56kHz 

Infrared 

receiver 

 
 

1 http://www.mouser.com/Search/Refine.aspx?Keyw

ord=782-TSOP34856 

 

http://www.sparkfun.com/commerce/product_info.php?products_id=8991
http://www.sparkfun.com/commerce/product_info.php?products_id=8991
http://www.radioshack.com/product/index.jsp?productId=2062565
http://www.radioshack.com/product/index.jsp?productId=2062565
http://www.sparkfun.com/commerce/product_info.php?products_id=8554
http://www.sparkfun.com/commerce/product_info.php?products_id=8554
http://www.mouser.com/Search/Refine.aspx?Keyword=782-TSOP34856
http://www.mouser.com/Search/Refine.aspx?Keyword=782-TSOP34856


Durable 

Wires 

 

3 or 4 

feet 

Local electronics store 

colored 

LEDs 

 

8 Local electronics store 

9 volt 

batteries 

 

2 Anywhere 

9 volt 

battery 

snap 

 

2 Local electronics store 

Multi-

purpose PC 

board 

 

2 http://www.radioshack.com/product/index.jsp?pro

ductId=2102845 

330 ohm 

resistors 

 

9 Local electronics store 

ceramic 

capacitor 

>.1uF 
 

1 Local electronics store 

 **Additional Equipment Needed: Soldering Iron, Solder,  a computer, and a Dremel. 



Physical Schematic of Parts: 

 

 



 

Electronic Schematic on How to connect parts: 

38 kHz IR sensor bracelet: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PIN 

GND 

330 ohm LED 

Arduino Pro Mini 

TXO, RXI, RST, GND, 2, 3, 4, 5, 6, 7, 8, 9 

RAW, GND, RST, VCC, A3, A2, A1, A0, 13, 12, 11, 10 BLK 

GND 

VCC 

RXI 

TXO 

GRN 

38 KHz IR Sensor 

38 kHz 

Sensor 
Vcc 

GND 

PIN 2 

LEDs  

Use this schematic to hook up as many LEDs as 

you like. In this case, I hooked up 4 LEDs per 

bracelet using pins 8, 9, 10, 11 



 

 

 

 

 

 

 

 

 

 

 

 

 

PIN 3 

GND 

330 ohm 

IR LED 

Emitter 

IR LED 

The IR LED is hooked up the same 

as the normal LEDs.  Pin 3 was 

used in this example 

 

T 

9 V Battery 

RAW GND 

9 V 



 

Electronic Schematic on How to connect parts: 

56 kHz IR sensor bracelet: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PIN 

GND 

330 ohm LED 

Arduino Pro Mini 

TXO, RXI, RST, GND, 2, 3, 4, 5, 6, 7, 8, 9 

RAW, GND, RST, VCC, A3, A2, A1, A0, 13, 12, 11, 10 BLK 

GND 

VCC 

RXI 

TXO 

GRN 

56 kHz IR Sensor 

56 kHz 

Sensor 
Vcc 

GND 

PIN 2 

LEDs  

Use this schematic to hook up as many LEDs as 

you like. In this case, I hooked up 4 LEDs per 

bracelet using pins 8, 9, 10, 11 

330 

ohm 

1 uF 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation of Code Used to Program Mini Arduino: 

The code used for the bracelet with the 38 kHz IR sensor and the 56 kHz IR is mostly the same but with a 

couple adjustments. Both codes send out a unique IR signal from their emitters and then read the 

opposing bracelet’s signal by their IR sensor. To do this, both codes set up an interrupt system such that 

every millisecond, it looks to do something. In the case of the 38 kHz receiver bracelet, every 

95milliseconds, a pin is toggled. This creates a pulsing of the pin from low to high, which is the signal 

that its IR emitter is sending off. The same occurs on the 56 kHz, but it toggles the pin every 20 

milliseconds.  These signals are sent out and to the opposing bracelets to read them. To do this, a filter is 

set up so that the sensor has to read the signal a certain amount of times before it is allowed to give a 

response to the reading. This makes certain the signal is correct and accurately read.  For the 38 KHz 

receiver bracelet, it has to read the signal from the opposing bracelet 50 times before it is allowed to 

register. The 56 kHz bracelet has to read the opposing bracelet’s signal 100 times before it is allowed to 

register. When the bracelets do read each other’s signals, a light show will go off. Led lights are various 

colors will flash. Then you know it is working! 

PIN 3 

GND 

330 ohm 

IR LED 

Emitter 

IR LED 

The IR LED is hooked up the same 

as the normal LEDs.  Pin 3 was 

used in this example 

 

T 

9 V Battery 

RAW GND 

9 V 



Note:  You may question why we are sending a pulse of 95 kHz and 20 kHz instead of 38 kHz and 56 kHz. 

This is due to the noise associated with the IR sensors. We want the signals to be distinct enough so that 

they cannot read themselves. Therefore we widened our range to avoid overlap. 

Code for Bracelet with38kHz Receiver: 

#include <avr/interrupt.h> 
#include <avr/io.h> 
#define INIT_TIMER_COUNT 6 
#define RESET_TIMER2 TCNT2 = INIT_TIMER_COUNT 
 
int irsensor=2; 
int ledPin = 3; 
int toggleLED = 13; 
int int_counter = 0; 
int milliseconds = 0; 
int blue1 = 9; 
int green1 = 8; 
int blue2 = 10; 
int green2 = 11; 
int ir; 
int num, time; 
int i; 
 
void setup() { 
  // Set digital I/O. 
  pinMode(ledPin, OUTPUT); 
  pinMode(irsensor, INPUT); 
  pinMode(toggleLED, OUTPUT); 
  pinMode(blue1, OUTPUT); 
  pinMode(blue2, OUTPUT); 
  pinMode(green1, OUTPUT); 
  pinMode(green2, OUTPUT); 
 
  // Configure Interrupt System 
  TCCR2B |= (1<<CS22);    // turn on CS22 bit 
  TCCR2B &= ~((1<<CS21) | (1<<CS20));    // turn off CS21 and CS20 bits 
  TCCR2A &= ~((1<<WGM21) | (1<<WGM20));   // turn off WGM21 and WGM20 bits 
  ASSR |= (0<<AS2); 
  TIMSK2 |= (1<<TOIE2) | (0<<OCIE2B);   //Timer2 Overflow Interrupt Enable 
  RESET_TIMER2; 
  sei();  
} 
 
 
 
 
// Interrupt service routine that gets triggered every millisecond 



// Arduino runs at 16 Mhz, so we have 1000 Overflows per second... 
// 1/ ((16000000 / 64) / 256) = 1 / 1000 or 1 millisecond 
ISR(TIMER2_OVF_vect) { 
  RESET_TIMER2; 
  int_counter += 1; 
  milliseconds++; 
  if (int_counter == 95) { 
    int_counter = 0; 
    digitalWrite(ledPin,!digitalRead(ledPin));  // toggle IR LED pin 
  } 
}; 
 
void loop()  
{ 
  num = 0; 
  time = milliseconds; 
   
  // read IR sensor for 100 milliseconds 
  while (time + 100 > milliseconds) 
  { 
    ir = digitalRead(irsensor); 
    if (ir == LOW) 
    { 
      num++; 
    } 
  }   
   
  // If IR sensor read a signal 50 times, then bracelet detected 
  if (num >= 50) 
  { 
    // start light show 
    for (i=0 ; i < 10; i++) 
    { 
      digitalWrite (blue1, HIGH); 
      digitalWrite (green1, LOW); 
      digitalWrite (blue2, LOW); 
      digitalWrite (green2, HIGH); 
      delay (250); 
      digitalWrite (blue1, LOW); 
      digitalWrite (green1, HIGH); 
      digitalWrite (blue2, HIGH); 
      digitalWrite (green2, LOW); 
      delay (250); 
    } 
    digitalWrite (blue1, LOW); 
    digitalWrite (blue2, LOW); 
    digitalWrite (green1, LOW); 
    digitalWrite (green2, LOW); 



  } 
  else 
  { 
    delay (250); 
  } 
  // toggle “keep alive” led 
  digitalWrite(toggleLED,!digitalRead(toggleLED)); 
} 



Code for Bracelet with 56kHz Receiver: 

#include <avr/interrupt.h> 
#include <avr/io.h> 
#define INIT_TIMER_COUNT 6 
#define RESET_TIMER2 TCNT2 = INIT_TIMER_COUNT 
 
int irsensor=2; 
int ledPin = 3; 
int toggleLED = 13; 
int int_counter = 0; 
int milliseconds = 0; 
int blue1 = 9; 
int green1 = 8; 
int blue2 = 10; 
int green2 = 11; 
int ir; 
int num, time; 
int i; 
 
void setup() { 
  // Set digital I/O. 
  pinMode(ledPin, OUTPUT); 
  pinMode(irsensor, INPUT); 
  pinMode(toggleLED, OUTPUT); 
  pinMode(blue1, OUTPUT); 
  pinMode(blue2, OUTPUT); 
  pinMode(green1, OUTPUT); 
  pinMode(green2, OUTPUT); 
 
  // Configure Interrupt System 
  TCCR2B |= (1<<CS22);    // turn on CS22 bit 
  TCCR2B &= ~((1<<CS21) | (1<<CS20));    // turn off CS21 and CS20 bits 
  TCCR2A &= ~((1<<WGM21) | (1<<WGM20));   // turn off WGM21 and WGM20 bits 
  ASSR |= (0<<AS2); 
  TIMSK2 |= (1<<TOIE2) | (0<<OCIE2B);   //Timer2 Overflow Interrupt Enable 
  RESET_TIMER2; 
  sei();  
} 
 
 
 
 
 
 
 
 
 



// Interrupt service routine that gets triggered every millisecond 
// Arduino runs at 16 Mhz, so we have 1000 Overflows per second... 
// 1/ ((16000000 / 64) / 256) = 1 / 1000 or 1 millisecond 
ISR(TIMER2_OVF_vect) { 
  RESET_TIMER2; 
  int_counter += 1; 
  milliseconds++; 
  if (int_counter == 20) { 
    int_counter = 0; 
    digitalWrite(ledPin,!digitalRead(ledPin));  // toggle IR LED pin 
  } 
}; 
 
void loop()  
{ 
  num = 0; 
  time = milliseconds; 
   
  // read IR sensor for 100 milliseconds 
  while (time + 100 > milliseconds) 
  { 
    ir = digitalRead(irsensor); 
    if (ir == LOW) 
    { 
      num++; 
    } 
  }   
   
  // If IR sensor read a signal 100 times, then bracelet detected 
  if (num >= 100) 
  { 
    // start light show 
    for (i=0 ; i < 10; i++) 
    { 
      digitalWrite (blue1, HIGH); 
      digitalWrite (green1, LOW); 
      digitalWrite (blue2, LOW); 
      digitalWrite (green2, HIGH); 
      delay (250); 
      digitalWrite (blue1, LOW); 
      digitalWrite (green1, HIGH); 
      digitalWrite (blue2, HIGH); 
      digitalWrite (green2, LOW); 
      delay (250); 
    } 
    digitalWrite (blue1, LOW); 
    digitalWrite (blue2, LOW); 
    digitalWrite (green1, LOW); 



    digitalWrite (green2, LOW); 
  } 
  else 
  { 
    delay (250); 
  } 
  // toggle “keep alive” led 
  digitalWrite(toggleLED,!digitalRead(toggleLED)); 
} 
 

 

Research/ Related Work 

Clickables Fairy Friendship Bracelets 

Charms match up with bracelet using sensors to get it to light up and unlock a gift online. 

http://www.technosourcehk.com/manual/im_clickables_fairy_charm_bracelet.pdf 

 

Far Infrared Jewelry 

Far Infrared Energy emitting particles are fused into raw materials and then made into jewelry 

http://www.alibaba.com/product-free/100264739/Far_Infrared_Jewelry.html 

 

Electronic Jewelry 

Earrings are made to light up using LEDs and fiber optics. There is an on/off switch rather than a sensor. 

http://www.freepatentsonline.com/4719544.htmlhttp://www.freepatentsonline.com/4719544.html 

 

http://www.technosourcehk.com/manual/im_clickables_fairy_charm_bracelet.pdf
http://www.alibaba.com/product-free/100264739/Far_Infrared_Jewelry.html
http://www.freepatentsonline.com/4719544.htmlhttp:/www.freepatentsonline.com/4719544.html

