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Overview

Hidden inside this fashion accessory is a stealthy purpose-- it powers down television
sets from across the room! This guide will walk you through the steps for creating
your own Flora TV-B-Gone, a wearable gadget triggered by the button in the center of
its flower design. The infrared LEDs communicate with TVs the same way your remote
does (invisibly to the human eye) but the program contains codes to power down just
about every TV brand. You can embellish your design however you like to match your
outfit or encase it completely in a jacket pocket. The basic design is here, how you
make yours is up to you!

New to FLORA? Check out these other guides:

« Getting Started with FLORA (https://adafru.it/aSZ)
» Flora RGB Smart Pixels (https://adafru.it/aRT)

« Flora Wearable GPS (https://adafru.it/aRP)

« Flora Pixel Brooch (https://adafru.it/aTj)

Most photographs in this guide by John De Cristofaro.
Arduino-ported TV-B-Gone code updated for Flora (https://adafru.it/aTO) by Phillip
Burgess.
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http://learn.adafruit.com/getting-started-with-flora
http://learn.adafruit.com/flora-rgb-smart-pixels
http://learn.adafruit.com/flora-wearable-gps
http://learn.adafruit.com/flora-pixel-brooch
https://github.com/adafruit/Flora-TV-B-Gone/

Parts

You'll need a FLORA (http://adafru.it/659)!
If you have the Flora GPS Starter

Pack (http://adafru.it/1090), you already
have most of the parts, just pick up a
simple pushbutton (http://adafru.it/1009)
and adhesive pinback.
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https://learn.adafruit.com//assets/3057
https://learn.adafruit.com//assets/3057
https://www.adafruit.com/products/659
https://www.adafruit.com/products/1090
https://www.adafruit.com/products/1090
https://www.adafruit.com/products/1009

You'll need two IR LEDs (http://adafru.it/387), two NPN bipolar transistors like our
PN2222s (http://adafru.it/756), two 100-ohm resistors, a simple pushbutton (http://
adafru.it/1009), a 3xAAA battery holder (http://adafru.it/727) or lipoly battery, some
hookup wire (http://adafru.it/290), heat shrink tubing (http://adafru.it/344), and an
adhesive pinback.

Tools! You'll also want a soldering iron,
solder (https://adafru.it/aTs), wire

strippers (http://adafru.it/147), flush snips, a
panavise (http://adafru.it/151) or helping
hands (http://adafru.it/291), a lighter or
heat gun. To make an embellishment for
your project, grab some fabric and sewing
supplies or tools and materials needed for
your craft of choice (crochet? knit? felt?)--
anything goes.

Tutorials

« Learn how to solder with tons of tutorials! (https://adafru.it/aTk)
(https://adafru.it/aOm)
« Don't forget to learn how to use your multimeter too! (https://adafru.it/aOy)
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http://www.adafruit.com/products/756
https://www.adafruit.com/products/1009
http://www.adafruit.com/products/727
https://www.adafruit.com/products/290
https://www.adafruit.com/products/344
https://learn.adafruit.com//assets/3021
https://learn.adafruit.com//assets/3021
http://adafruit.com/category/8_84
http://adafruit.com/category/8_84
http://adafruit.com/products/147
http://adafruit.com/products/147
https://www.adafruit.com/products/151
https://www.adafruit.com/products/291
https://www.adafruit.com/products/291
http://learn.adafruit.com/adafruit-guide-excellent-soldering
http://www.ladyada.net/learn/soldering/index.html
http://www.ladyada.net/learn/soldering/index.html
http://www.ladyada.net/learn/soldering/index.html
http://learn.adafruit.com/multimeters

Transistors

Start with two PN2222 transistors (http://adafru.it/756). Bend the emitter legs outward,
away from the other legs, as shown.

Twist the base legs of both transistors together. Repeat with the collector legs.
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http://www.adafruit.com/products/756

Insert the twisted legs of the transistors into holes in the Flora board. The center
(base) legs of the transistor should go in the hole marked SCL. The twisted collector
legs should go in the hole marked GND (ground). The non-twisted emitter legs of the
transistor should stick out as shown, following the edge of the Flora board.

Solder the transistor wires to the pads of
the Flora.

©Adafruit Industries Page 7 of 27


https://learn.adafruit.com//assets/2969
https://learn.adafruit.com//assets/2969
https://learn.adafruit.com//assets/2970
https://learn.adafruit.com//assets/2970

Use flush snips to clip off the excess wire
on the other side of the board. The other
transistor legs will be attached to the IR

LEDs later.

Next we'll attach the two 100-ohm resistors. Twist one set of their legs together as
shown. Resistors don't have polarity, so it doesn't matter which way they are facing.
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https://learn.adafruit.com//assets/2972
https://learn.adafruit.com//assets/2972
https://learn.adafruit.com//assets/2973
https://learn.adafruit.com//assets/2973

Slide a short piece of heat shrink tubing around the twisted resistor legs, leaving a
small section of wire exposed at the end.

Insert the short wire end into the hole
marked VBATT (battery voltage +) and
solder in place. Clip any excess wire on
the other side of the Flora.
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https://learn.adafruit.com//assets/2978
https://learn.adafruit.com//assets/2978
https://learn.adafruit.com//assets/2979
https://learn.adafruit.com//assets/2979

Bend the resistor legs to follow the curve
of the Flora board, as shown.

Add heat shrink tubing to the resistor
leads. Next we'll install the IR LEDs
between the transistors and resistors!

\ g‘y‘.‘y
D 7

P eag

LEDs

g LEDs have polarity, so it's important to
T install them the correct way. The positive
\ \ leg is longer and is on the right in this
\

| | photo (top LED). Splay the leads of the IR
LEDs out like the bottom LED in this photo,
taking care to keep the positive (+) legs
facing to the right, so you remember which

’
_ A is which.
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https://learn.adafruit.com//assets/2980
https://learn.adafruit.com//assets/2980
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©Adafruit Industries

Insert the positive leg of one IR LED into
the heatshrink tubing covering one of the
resistor legs. When you're wearing the
Flora TV-B-Gone, the LEDs should point
outward toward any TVs, so make sure it's
pointing that way first, then solder the leg
of the LED to the leg of the resistor.

Repeat with the other LED. Now each
LED's positive leg is connected to a
resistor. Shrink the heat shrink tubing with
a lighter or heat gun.
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https://learn.adafruit.com//assets/2988
https://learn.adafruit.com//assets/2988
https://learn.adafruit.com//assets/2989
https://learn.adafruit.com//assets/2989
https://learn.adafruit.com//assets/2990
https://learn.adafruit.com//assets/2990

Slide a piece of heat shrink tubing over
each LED's negative (-) leg.

Connect each negative (-) LED leg to a
transistor leg in the same manner as in the
last step.

Solder one of the LED-transistor
connections.
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https://learn.adafruit.com//assets/2991
https://learn.adafruit.com//assets/2991
https://learn.adafruit.com//assets/2992
https://learn.adafruit.com//assets/2992
https://learn.adafruit.com//assets/2993
https://learn.adafruit.com//assets/2993

Cut the other LED leg just a tiny bit shorter
so the two LEDs are slightly offset. Solder
this LED leg to the remaining transistor

leg.
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https://learn.adafruit.com//assets/2994
https://learn.adafruit.com//assets/2994
https://learn.adafruit.com//assets/2995
https://learn.adafruit.com//assets/2995

Now this part of the circuit is complete!
Each transistor drives one LED/resistor set.
Heat the remaining heat shrink tubing.

Use a colorful pushbutton to activate your
TV-B-Gone! This yellow switch makes a
nice center in a flower motif brooch. Use
pliers to flatten the legs of the button.
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https://learn.adafruit.com//assets/2996
https://learn.adafruit.com//assets/2996
https://learn.adafruit.com//assets/2997
https://learn.adafruit.com//assets/2997
https://learn.adafruit.com//assets/2998
https://learn.adafruit.com//assets/2998

The base of the button should sit flat as
shown.

Next we'll connect some wire leads to the
pushbutton. Use wire strippers to remove
the insulation from the end of some
hookup wire. Apply a small amount of
solder to this wire end-- this is called
"tinning" the wire.

Also tin one of the legs on the pushbutton.

/
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https://learn.adafruit.com//assets/3000
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https://learn.adafruit.com//assets/3001
https://learn.adafruit.com//assets/3001

Since both the wire and pushbutton leg
now already have solder on them, you can
hold them together and reheat the solder.
Apply the soldering iron until solder flows
between the two, then remove the iron
and allow the joint to cool.

Affix another wire (using the method
above) to a diagonally opposite leg on the
pushbutton.

Clip off the unused legs from the
pushbutton.
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https://learn.adafruit.com//assets/3002
https://learn.adafruit.com//assets/3003
https://learn.adafruit.com//assets/3003
https://learn.adafruit.com//assets/3004
https://learn.adafruit.com//assets/3004

Congrats, your pushbutton is prepped! Now it's time to attach it to the Flora.

Place the button in the center of the back
of the Flora, with the wire leads pointing
straight out. Trim the wire leads so that
they only stick out past the edge of the
Flora board by about 1/4 inch.

Use wire strippers to remove the insulation
from the ends of the button leads. Now
you'll be able to connect the button two
opposite holes on the Flora.
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https://learn.adafruit.com//assets/3006
https://learn.adafruit.com//assets/3006
https://learn.adafruit.com//assets/3007
https://learn.adafruit.com//assets/3007
https://learn.adafruit.com//assets/3008
https://learn.adafruit.com//assets/3008

Insert one button wire into the hole D9 on
the Flora, and the other button wire into
the hole marked GND. There are multiple
‘ grounds on Flora, so pick the one that is
most opposite D9, so that the two wires
can better hold the pushbutton in place.

You can solder these wires from either
side of the board.
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https://learn.adafruit.com//assets/3009
https://learn.adafruit.com//assets/3009
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Congrats, you're done with the wiring! Next we'll program and power it up!

t

Program

Y & Connect your Flora to your computer with
(I
- .‘.':nlun

a mini USB cable. Be sure your battery is
either unplugged or that the Flora's
onboard power switch is set to off.

Flora TV-B-Gone Arduino code from

GitHub
https://adafru.it/19Bm

To download the Flora TV-B-Gone software from Github (https://adafru.it/19Bn), click
the blue button above.
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https://learn.adafruit.com//assets/3064
https://learn.adafruit.com//assets/3064
https://github.com/adafruit/Adafruit_Learning_System_Guides/tree/main/Flora/Flora_TV_B_Gone
https://github.com/adafruit/Adafruit_Learning_System_Guides/blob/main/Flora/Flora_TV_B_Gone/Flora_TV_B_Gone.ino
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|28 BFloraTVB Today 12:58 PM
{Z] blogphotos -

5 Flora-TV-B-Gone-master.zip Today 12:54 PM
% Dropbox xmix2012-ginger-bread.mp3 Dec 14, 2012 5:30 AM

E\, All My Files 5 xmix2012-ginger-bread.zip Today 12:00 PM
Q AirDrop > [ rpicases Dec 14, 2012 5:54 PM
S rpicases.zip Dec 14, 2012 5:54 PM

“ Applications

A PP ledstripphotos Dec 14, 2012 3:11 PM
(=] Desktop ledstripphotos.zip Dec 14, 2012 3:11 PM

@ Documents

0 Downloads

| B

TVB.zip

# [

Adafruit-wS2801-Library-master.zip
4-Channel Conducto...ibbon Data Sheet.pdf

Dec 14, 2012 1:34 PM
Dec 13, 2012 4:00 PM
Dec 13, 2012 3:14 PM

Extract the zip file and rename the resulting folder "Flora_TV_B_Gone"

Move the folder into your Arduino sketches folder, which is located in your

Documents folder by default on OS X. This is where your Arduino software looks for

programs to edit and upload.

8 Arduino i3] Edit Sketch Tools

Help

8 00

New
Open...

Sketchbook
Examples
Close

Save

Save As...
Upload

sketch_decl7a

Upload Using Programmer

Page Setup
Print

3N ecl7a| Arduino 1.0.2

%0

babelfish

FloraTVB

libraries >
S makey_makey_1_4_1

4 38S menorah

36U

1+ 3P
3P

Open the Arduino IDE (don't have it? check out our Getting Started with Flora
guide (https://adafru.it/aSZ)), and navigate to File-->Sketchbook-->FloraTVB. This will
open the program so you can load it onto your Flora.

@& Arduino File Edit Sketch

Auto Format ®T
Archive Sketch

Fix Encoding & Reload
Serial Monitor %M

8O 6
FloraTVve

"

lora e

32u4 microcontrol L8

Board
Serial Port

. . p Programmer >
: H A
ttp://learn. odofruit Burn Bootloader

an Adaf ruTETFIOTGT (ATAUTROSCONPATTB e 3204 )
ra

5 (REGIONSWITCH) is floating for North

to Arduino, version 1.2, Oct 23 2018
-arduino. html

wased on Ken Shirriff's port of TV-B-Gone
\ttp://www.arcfn. com/2009/12/tv-b-gone-for

| 1.0.2

> Cemma m
[ v Adafruit Flora

Adafruit DC Boarduino Kit

Adafruit USB Boarduino Kit

Adafruit Menta Kit

Arduino Uno

Arduino Duemilanove w/ ATmega328
Arduino Diecimila or Duemilanove w/ ATmegal68
Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal280)
Arduino Leonardo

Arduino Micro

Arduino Ethernet

MaKey MaKey

In Tools-->Board, you should have "Adafruit Flora" selected.
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http://learn.adafruit.com/getting-started-with-flora

@ Arduino File Edit Sketch Help

8 00 Auto Format ¥T 21.0.2
Archive Sketch
Fix Encoding & Reload
FloraTVB Serial Monitor {r38M
“F’L-:wm TY-B-Gone Board | 3

Code updated for Flora's 32u4 microcontrolle

/dev/cu.usbmodemfd121

/dev/tty.Bluetooth-PDA-Sync
/dev/cu.Bluetooth-PDA-Sync

are for this muw t uses an »«m'mlut‘ Flm.'u (Arduino-compatible 32u4) /dev/tty.BIuetooth-Modem

””FW: /dev/cu.Bluetooth-Modem

ect the LED'S Fiegative 1eg to ground throuch

Programmer

Complete instructions: http://learn.adafruit Burn Bootloader

The har

wired to around for Europe.

Also under Tools, be sure you have selected the correct serial port. Flora appears
similar to the image above.

® Arduino File Edit Sketch Tools Help
e OO0 FloraTVB | Arduino 1.0.2

FloraTVB

Flora TVY-B-Gone a

Code updated for Flora's 32u4 microcontroller by Phillip Burgess for Adafry

Complete instructions: http://learn.adafruit.com/flora-tv-b-gone/

The hardware for this project uses an HI'iﬂT’Illlf Flora (Arduino-compatible 32
Connect the base of an NPN bipolar tra tor to pin 3, marked "SCL" on F
l_'l‘lr’n'n:_f the collector pin of the transistor to ground (Marked "GND" on Flq

ct the tran er to the positive lead of an IR LED, and cc¢
. ap Llllffun between pin D9 {TRIGGER) and ground.
NSWITCH) is floating for Morth America, or wired to ground fol

Shirriff 's port of TV-B-Gone to Arduino, version 1.2, Oct 23 2
http //waw.arcfn.com/20@83/12/tv-b-gone-for-arduino. html

The original code i
TY-B-Gone Firmware version 1.2
for use with ATtinyS ,::,-_.. and "L.'i'
(c) f‘111’l"h Al'rnmn +

hnr:‘l' nare

Adafruit Flora on /dev/tty.usbmodemfd121

Click the Upload button (shown in yellow above) to program your Flora to execute the
TV-B-Gone code.
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After the program is done uploading, you can press the pushbutton to test the circuit.
The red LED connected to D7 should flash, and so should your IR LEDs. Since the
human eye can't see infrared light unaided, you can use a digital camera to see if the
LEDs are lighting up. The sensors in digital cameras are sensitive to IR and display it
as a sort of purple. If everything's working properly, you can now disconnect your USB

cable.
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The easiest and safest way to power your
Flora is with a 3XAAA battery pack. You
can use alkaline or rechargeable batteries.

If you are more experienced, you can also
use a lithium polymer rechargeable
battery, which require a separate charger
and can be hazardous if shorted, bent,
crushed, or punctured.

This tiny lipoly can be wrapped in tape and
double-stuck directly to the Flora board.

©Adafruit Industries Page 23 of 27


https://learn.adafruit.com//assets/3013
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Now the circuit is functionally complete! Next we'll disguise the circuit as a fashion
accessory.

Fabric pinwheel

The functional circuit is quite attractive as-
is, but it's pretty conspicuous. You can
dress it up however you like! Below is just
one example.

You can make a fabric yoyo and install it right over the pushbutton in the center of the
Flora. There are dozens of fabric yoyo tutorials (https://adafru.it/aTJ) online!
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https://learn.adafruit.com//assets/3016
https://learn.adafruit.com//assets/3016
http://kangacreative.blogspot.com/2011/05/easy-peasy-fabric-yoyo-tutorial.html

Apply an adhesive pinback to the front side of the Flora board. Be careful to avoid
obscuring the Flora's on/off switch.

Wear it
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This Flora TV-B-Gone is made to look like a black flower with a yellow center. It
matches most of my black clothing, but make yours your own by changing up the
design! Just make sure the IR LEDs poke out above or through any fabric accents.

Tapping the pushbutton activates the TV-B-Gone sequence, which will flash the IR
LEDs in sequence to power down many brands of television sets. Infrared light is not
visible to the human eye, so you can be super stealthy.
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