Introduction and Outline

A All materials of this workshop are available
for downloadat:

http://www.sgrwear.com

A What is wearable electronics?


http://www.sqrwear.com/

Wearable Electronics

A Nike Mag Back to the Future Shoes




Wearable Electronics

A iCuffLinksandiNecklace




Wearable Electronics

A Heart-Felt FShirt




Wearable Electronics

A Jawbone Up Band




Wearable Electronics

A FitBit Tracker:




Wearable Electronics

A Google Glass




Introduction

A Demos
I LED Heart
I LED Tote Bag
I Halloween Costume
I Temperature Sensing
I Pulse Sensing




Ingredients

A Basic Electronics
I LED, batterytesistor, button,parallel connection

A Microcontroller (MCU)

I Digital 1/O, analog /O, serial communication,
AY (S NNHzLIG & X

A Sewing

I Conductive thread
I Sewingelectroniccomponents



Basic ElectroniacsLED

A LED (Light Emitting Diode) Bl
I Polarized:
ALong leadositive ¢), short lead negative + |

I Forward voltage drop2 to 3V
ADepends on the LED color.

i So a single AA (1.5V) battery r
cannot light up the LED.

I Reverse bias.
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Basic ElectronicsBattery

A Many different types, shapes, voltages.
i ZincOF N2y !f1FEAYSS [ Al
A The type we use here 8/ Lithium Coin
(button) Battery

I Positive side marked by




Basic ElectronicsBattery

A Connect battery with LED=gercise

I Positive to positive, and negative to negative

I Typical LED has an operating current-e80mA, but can
withstand higher current for a short amount of time.

I The more current, the brighter.
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Basic ElectronicsBattery

A Connect battery with LED=gercise

I Try more than one LEDs at the same time.

I Shouldl be connecting LED to battery directly like this?
A.TGOUSNEQa AYUSNYIFE NBaradal yoOSd
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Basic ElectroniocsResistor

A Often used tdimit current in a circuit
i ResistancdY, or ohm)

ThKYQ&aqib vi)Qes

I Think about a water pipe with a certain thickness.




Basic ElectroniocsResistor

A Often used tdimit current in a circuit
i ResistancdY, or ohm)

ThKYQ&a Qb vi)Qes

Connect resistor with LED In serie:



Basic ElectroniocsResistor

A Often used tdimit current in a circuit
i ResistancdY, or ohm)

ThKYQ&a Qb vi)Qes




Basic ElectroniocsResistor

A Often used tdimit current in a circuit
i ResistancdY, or ohm)

ThKYQ&aqib vi)Qes

I Conductive thread has a considerable amount of
resistance




Basic ElectroniasParallel Connection

A Connecting multiple LEDs parallel
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All LEDs will light up at the same time. So you can
arrange them in interesting spatial patterns.



Basic ElectroniosParallel Connection

A Connecting multiple LEDs parallel
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However, each LED now shares a fraction (e.g. 1/4)
of the total current restricted by R, thus they will
look darker.



Basic ElectroniocsButtons

A Can be used to turn power on/off, or as an
Input component.




Basic ElectroniocsButtons

A Typically use one pair of pins, such as the left
pair or right par.




Basic ElectroniasMuch More

A There are many electronics components

I Input: photoresistors photodiodes,
potentiometers, microphones, all sorts of sensors

Atouch sensors, accelerometers, tilt sensors, GPS
Sensors, temperature sensors, pressure Sensors, range
aSYyazNBRzZ 2Ee3aSy aSyazNa=Z

I Output: LED matrix, LCD, synthesizers, speakers,
aSNIz2az YZUuUz2NRXZ az2t syz;




Temperature Sensor

A Temperature Sensor

2.7-5.5V in



Temperature Sensor

A Humidity Sensor




Basic ElectroniasMuch More

A There are many electronics components
I Input: photoresistors photodiodes,

potentiometers, microphones, all sorts of sensors

Atouch sensors, accelerometers, tilt sensors, GPS
Sensors, temperature sensors, pressure sensors, range
aSYyazNBRzZ 2Ee3aSy aSyazNa=Z

I Output: LED matrix, LCD, synthesizers, speakers,
aSNBz2a> YZ2uUz2NhRhZ2Z azt Sy 2.
I Brain. microcontrollerd




Microcontroller (MCU)

A What is a microcontroller (MCU)?

I Tiny computer on a single integrated circuit

I Direct control of hardware pins
(digital/analog), so it can directl @
talk to electronic components. P& ;e

I Low power consumption, widely & BE_S Q-
used in electronic gadgets ®: “"‘ i




Microcontroller (MCU)

A LilyPadArduino

I Popular microcontroller board for wearable
electronic projects.

I 16MHz CPU speed, 32KB flash, 14 digital pins

I Can be programmed using a Java style language
(Arduinosoftware)

I Program is uploaded using external USB FTDI
programmer



LilyPadArduino
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Microcontroller (MCU)

A SquareWear

I A new wearable electronics controller board
designed by me.

I 12MHz CPU speed, 16KB flash, 12 digital pins

- Can be programmed using a C style language
(Microchip MPLAB X)

I Program is uploaded usimgn-board USB
orogrammer

I Has onboard LED, one genefalirpose
pushbutton, builtin coin battery.




SquareWear
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SquareWear
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CR2032 Coin



SquareWear

Pins CO-C3
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(also ADC4-ADC7) | _ = e (power sinks)
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Pin B4/ADC10/SDA

Pin B6/SCL ( i‘%}

RS Pin B5/ADC11/RX
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CR2032 Coin



SquareWear
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Microcontroller (MCU)

A Digital Output

Digital QutputLJA Y & SNI¥Sa | a LINE 3N
to control the voltage supply to the LED




