
This Hand Sewn patch allows you to track your ethical behavior. 

This Co2 P@tch is all about creating self awareness by combin-

ing “hard data” and self reporting on your behavior to raise 

questions about our environmental values and our actions. 

Can we use technology to shift political outrage into personal 

action? 

Can we tackle large problems by breaking them down to smaller 

individual decisions?

Maybe... But it will take a lot of  consumer pressure on large 

companies to use more 

sustainable options. One way we can do this is by buying less 

plastic. 

In the aftermath of the 2016 election, I was feeling... well hun-

gover mostly. But not just in like a literal sense, but figura-

tively as well. I became cynical. 

I started to focus inward and  decided to work on making my life 

more in line with causes I claimed to believe in as a way to take 

back control of something in the world. 

I chose environmental issues as my main focus as there was a 0% 
chance the Trump administration  would be doing anything con-

structive to save the only planet we have to live on. Where I live 

in the U.S. many people do not believe the changing Climate is 

due to Human activity.  My hope for this iteration of the P@tch 

is to make a link to human activity and air quality. 

As I began my endeavor, I realized there was no self tracking 

device for ethical behavior.

So I decided to make my own.
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Troubleshoot 

Shorts & Faulty Connections 

Is your board hot to the touch? While the microcontroller will give off some heat, it should never be 
uncomfortable to touch. A short between power and ground will prevent your project from working and 
may even cause your battery to heat up which can be dangerous.
  

   Double Check Stitches
Loose stitches, frayed threads, or untrimmed knot tails can cause unwanted connections between 
components. Double check that you do not have any accidental connections due to these problems. 

   Check Soldered Connection
At times the CO2 sensor may come unsoldered from the microcontroller check to make sure there is a 
strong connection between the sensor and your board. If not you will need to make a new connection by 
repairing the solder. 

   Use a Multimeter
Use a multimeter's continuity tester to check your circuit for shorts. The meter will beep any time the two 
probes are electrically connected.

Bluetooth

  Check Your Connection 
If you’re having trouble finding your Bluefruit device in the scanned peripherals list, ensure the board is 
powered and not paired with any other BLE devices. If the problem persists, it could be due to caching 
issues in the iOS or Android operating system. For a fix, try the following:
Cycle Bluetooth - Turn your mobile device’s Bluetooth radio off and on again in the Settings app.
Relaunch App - Quit the Bluetooth LE Connect app and restart it. (Instructions for iOS & Android)
Cycle Power - Restart your mobile device by powering it off and restarting.
Doing one or both of the above solves most peripheral scanning issues. If you're still having trouble, try 
searching the Adafruit Support forum for your issue.

Sensor 

  Stuck at 400 (Probably a power issue)
  Crazy readings - did you get your sensor wet or spill something on it?
  Not Found (power or connection issue)

Use a Multimeter
Use a multimeter's continuity tester to check your circuit for shorts. The meter will beep any time the two 
probes are electrically connected.

P@tch



Supply list:

SPG30 Gas Sensor  
canvas/scrap fabric
clear nail polish
Adafruit Bluetooth LE module
adafruit Circuit Playground
 (or other micro-controller)

Embroidery floss
Adafruit IO account (to hold your data)

arduino software
Micro USB cable
Conductive thread
Needle 
Battery pack
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Sensor  

The SGP30 Sensor

The sensor will measure eCO2 (equivalent calculated carbon-dioxide) concentration 
within a range of 400 to 60,000 parts per million (ppm), and TVOC (Total Volatile Organic
Compound) concentration within a range of 0 to 60,000 parts per billion (ppb).
eCO2 is calculated based on H2 (hydrogen gas) concentration, it is not a 'true' CO2 
sensor for laboratory use. This sensor is also mostly intended for indoor use... 
so we will be testing it at its limits!

CO2
250-350 ppm: background (normal) outdoor air level
350-1,000 ppm: typical level found in occupied spaces with good air exchange
1,000-2,000 ppm: level associated with complaints of drowsiness  & poor air 
2,000-5,000 ppm: level associated with headaches, sleepiness, loss of attention, 
              increased heart rate and slight nausea may also be present.
>5,000 ppm: This indicates unusual air conditions where high levels of other gases
   also could be present. Toxicity or oxygen deprivation could occur. This is
   the permissible exposure limit for daily workplace exposures.

TVOC
<300 No Irritation
300-500 Irritation or discomfort may be possible with sensitive individuals
500-1000 Irritation likely in individuals 
1000 - 3000 Irritation and discomfort 

Battery

Battery Charger

Power
Charging the Battery
The lipo charger is small and easy to use. 
Just plug it via any MicroUSB cable into a USB port and a 3.7V/4.2V lithium polymer or 
Lithium ion rechargeable battery into the JST plug on the other end. 
There are two LEDs - one red and one green. While charging, the red LED is lit. 
When the battery is fully charged and ready for use, the green LED turns on.

Battery

Battery Charger
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Bluetooth and Data 

Connecting P@tch To Your Phone
The Bluefruit Connect App 
The iOS app is a free download from Apple's App Store. It requires iOS 9 or later and 
works on iPhones, iPads, and iPod Touches. The Android app is a free download from 

the Google Play Store. It requires Android 4.4 or later.  

Enable your device’s bluetooth: Settings -> Bluetooth
Connect to your Bluefruit LE module 
Make sure your Bluetooth module’s switch it set to CMD 
Click the UART Terminal

You are now connected to your P@tch! Now we need to connect your data with 
everyone else's using the internet of things. 

Uploading Your Data to the Visualization
Setting up MQTT
After you have entered the UART Terminal, Click the MQTT button at the top right
of the UART menu

Firstly, you will need to configure MQTT to send your data to the shared P@tch 
adafruit.io account in order to log and collect your data.
Under SERVER, enter "io.adafruit.com" as the server address and "1883" as the port.
 
Under PUBLISH, enter in <jahrndt>/f/<ec02> for both UART RX and TX.
 
Finally, under ADVANCED, Type:  jahrndt 

Under Password, use the adafruit.io account KEY. 
You can obtain the key by scanning this QR code
or typing in: 
d1be172e5e714408808648a041f582fd
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Circuit Diagram  

9

Gas Sensor

Microcontroller 

Bluetooth Module

Arduino IDE 
Where to download: https://www.arduino.cc/en/main/software
The open-source Arduino Software (IDE) makes it easy to write code and upload it to the board. 
It runs on Windows, Mac OS X, and Linux.

Arduino For P@tch
 Select Circuit Playground from the Tools -> Board drop-down menu

Loading Libraries 
 There is a detailed guide here: 
 https://learn.adafruit.com/adafruit-all-about-arduino-libraries-install-use
 In the menubar click "Sketch", then "Include Library"

 At the top, click "Manage Libraries. . ."

 Type “Circuit” in the search box.  You should see Adafruit Circuit Playground listed.

 Then click Update to get the very latest version & install. 

We will need the following libraries to run the Sketch for P@tch:
 Adafruit_SGP30
 Adafruit_NeoPixel
 Adafruit_BluefruitLE_nRF51
   

Configuring for Circuit Playground 
Adafruit has a lovely guide for this here: 

https://learn.adafruit.com/introducing-circuit-playground/arduino

Uploading the code
Plugging in - use a micro USB cable to plug the P@tch into a USB port on your computer. 
Wait for it to be recognized by the OS (just takes a few seconds). It will create a serial/COM port, 
you can now select it from the drop-down, it'll even be 'indicated' as a Circuit Playground board!
   
Where to find the code: https://jannaveve.com/ptch/co2/
.Sewn

Soldered

 

 

Coding P@tch 
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Threading the Needle
Cut a length of thread roughly the length of your arm. 
Longer than this and the thread will start to be difficult to manage. 
Use only one strand of thread
Thread the needle with the conductive thread.  

 
Running Stitch 

 

Sewing the Circuit  

Stitches to know  

1 2

1. Come up from the back of the fabric pulling tight so the knot stops the thread 

     from coming all the way through

2. 3-4 mm or 1/8in from where you started, pull your needle through from the front of fabric 

3. From the back of the fabric, come up from the back about 3-4 MM or 1/8in from 

     where you last came through

 

3
4

Microcontroller 

Bluetooth Module

Make Connections for all of the needed bluetooth terminals  

GND -> GND
3.3v -> 3.3V
TX -> RX
RX -> TX

Repeat the process- knotting off your conductive thread after each connection
!Make sure not to accidentally cross any connections! 
keep threads far enough apart that your different connections do not touch.  
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***The microcontroller and bluetooth module both have unused connectors. 
You can use embroidery floss to connect these components to the fabric patch 
by sewing through these holes. This will help keep the board from sliding around 
while we use our conductive thread to sew the circuit.

Step 1: 
Thread your needle with the conductive thread and tie a knot  just as you 
would with normal thread. 

Step 2:
Bring the needle through the fabric from back to front, right next to the 
Ground  terminal (GND) on the bluetooth module .
Pull the needle all the way through until it is stopped by the knot at the other end.
Bring your needle from front to back through the hole marked GND. 
Pull the needle and slack thread all the way through until the thread tightly 
makes contact with the conductive pad ad the edge of the board.
Repeat 4-5 times through the hole to make a secure electrical connection.

Step 3:
Begin a running stitch towards the ground terminal on the micro controller.
Keep your stitches small (3-4 mm in length) and neat throughout your circuit.
 
 

Making connections   

The thread must travel between components to connect them, while avoiding
other paths of conductive thread in the circuit. The thread acts like uninsulated
wire. Get an idea of where your circuit will go. You may wish to mark traces with 
chalk or a water-soluble  marker, or wing it.  Get your circuit board onto your 
fabric and pick up your freshly threaded needle.

Microcontroller 

Bluetooth Module

Step 4:
Bring your needle from front to back through the hole marked GND on the 
microcontroller. 
Pull the needle and slack thread all the way through until the thread tightly 
makes contact with the conductive pad ad the edge of the board.
Repeat 4-5 times through the hole to make a secure electrical connection.

Step 5: Tying off
You MUST Tie off your thread each time you finish a connection to create a 
successful circuit. 

Tie a knot with a sewing needle! 
Insert the needle under a previous stitch.
Pull the thread almost all the way through, leaving a small loop. Put your 
needle through this loop and pull the thread through, creating a tight knot.
Don't forget to seal the knot with clear nail polish before trimming



Contact Me:

P@tch

@jannaveve

#CO2Ptch

janna@jannaveve.com

www.jannaahrndt.com CO2

Bluetooth 2019

Things break.
especially homemade things.

Especially homemade electronics.


