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SAGE overview
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SAGE schedule

SAGE
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Projects in progress

• Alternative energy: using photovoltaics and a paper wind-farm to power LEDs

SAGE
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Projects in progress

• Alternative energy: using photovoltaics and a paper wind-farm to power LEDs

• Microscopy/optics/cells: students use a foldscope to transform their cell phones into a 

microscope. Take samples of dirt and local water and make observations. 

• Crystal growth

SAGE
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Projects work in progress

• Alternative energy: using photovoltaics and a paper wind-farm to power LEDs

• Microscopy/optics/cells: students use a foldscope to transform their cell phones into a 

microscope. Take samples of dirt and local water and make observations. 

• Coding & electronics:  using chibitronics to explore c-style coding and basic electronics w/ paper 

circuits + microcontroller

SAGE

This chat
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SAGE + Chibitronics
• The children will learn how to:


Edit C-style code for instant feedback, program microcontroller

Relate the coding concepts to a physical process, practical electronics

Write pseudo code and use state diagrams to plan work

Build concepts and syntax that translate to real languages (e.g. conditional logic, loops)

Learn something about electronics in a tangible way: voltage, current, series & parallel, 
photo-transistors

Microcontroller board with pads

Sticker LEDs & sensors

Nominally Cu tape instead of wires 

1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

SAGE
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Paper circuits

• Kids can use their 
own notebook to 
annotate circuit


1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

SAGE
• Much easier to use 

when learning solo: 
stickers/paper/
copper tape easy to 
connect (and easier 
to debug on our 
end!)
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Chibi content
• At first I was concerned that this was too juvenile for 14-17 year olds, there is a lot of cutesy 

illustrations and suggestions to make a coloring book with blinking LEDs. 

• However, the content teaches fundamental electronics and C-style syntax!


1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

SAGE
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Chibi content
• The characters come across as endearing, NOT patronizing. 


1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

SAGE
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Connectors & programming

• Second chapter introduces programming with a nice gui interface. Book talks you through each step. But 
there was one thing I found a bit odd..

SAGE
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Connectors & programming

• What was going on with the waveform?  
• Cable on chibiChip is microUSB split to USB-A and.. an audio jack. Also:

• “The code starts as text in your browsers which then 
gets translated by a compiler (nice!) and finally 
converted into a song that we play to the chibi chip.”

• Initial reaction: oh man, it sucks that they’re dumbing 
down a serial or one-wire interface and saying it’s just 
a ‘song’. This was going so well..


• But then.. why the audio jack? 

• Why the little waveform in the GUI?

SAGE

mailto:rcarney@lbl.gov
mailto:rcarney@lbl.gov


rcarney
@lbl.gov4th June 

2020

13

Connectors & programming
So I waaaaay underestimated how cool this thing is: they use audio FM to communicate!! (Serial drivers/permissions 
across platforms)

Deets in this excellent talk by Chibitronics co-found Bunnie:  https://youtu.be/BG--SwqJDPY?t=1230

• The reason this is exciting:

• This could be an amazing bridge/branching point to talk about Audio Frequency Shift 

Keying, DSP, or even encoding protocols! 
• Can share coding projects as MP3s. 
• The Chibi-literature is not cutting corners. 

SAGE
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Draft programme
• Pre-camp work focuses on:


• Voltage & current

• Series & parallel circuits

• Getting to know the equipment incl. LEDs, Cu tape, clip 

electrodes

• Programming the microcontroller with web-based script (pre-

written)

• Debugging(!)

• Ends with a nice open-ended creative project

• (2-day) Coding-focused project: Traffic lights

• Layout parallel circuits for traffic light

• Design and build state-machine for traffic light

• Include trigger for entering state-machine (mechanical 

paper switch)

• Stretch Goals: secondary traffic light (junction or maybe 

pedestrian walk/don’t walk), trigger from light sensor 
instead.

• (2-day) Sensor-focused project: Constellations

• Layout parallel circuits for a constellation of LEDs

• Learn about CCDs and how they’re used in astronomy/astrophysics

• Use a photo-transistor based light sensor to trigger ‘stars’ coming on 

in dark

• Have light sensor affect different stars depending on lumi-level (code 

separated out for parallel pins)

• Stretch goals: design circuit with light sensor that turns on LEDs 

without microcontroller, perhaps some multi-threading.

1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

WIP

WIP

SAGE
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Draft programme
• Pre-camp work focuses on:


• Voltage & current

• Series & parallel circuits

• Getting to know the equipment incl. LEDs, Cu tape, clip 

electrodes

• Programming the microcontroller with web-based script (pre-

written)

• Debugging(!)

• Ends with a nice open-ended creative project

• (2-day) Coding-focused project: Traffic lights

• Layout parallel circuits for traffic light

• Design and build state-machine for traffic light

• Include trigger for entering state-machine (mechanical 

paper switch)

• Stretch Goals: secondary traffic light (junction or maybe 

pedestrian walk/don’t walk), trigger from light sensor 
instead.

• (2-day) Sensor-focused project: Constellations

• Layout parallel circuits for a constellation of LEDs

• Learn about CCDs and how they’re used in astronomy/astrophysics

• Use a photo-transistor based light sensor to trigger ‘stars’ coming on 

in dark

• Have light sensor affect different stars depending on lumi-level (code 

separated out for parallel pins)

• Stretch goals: design circuit with light sensor that turns on LEDs 

without microcontroller, perhaps some multi-threading.

Any students who had difficulty with the 
pre-camp work will instead review that 
material with a creative paper-project on 
day 1, such as a gift card or small 
illustration. 

Following that they will be able to join 
either of the 2 main tasks on day 2. 

1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

SAGE
WIP
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Organization

1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

• We have 75 students confirmed for this workshop 
• They will all participate in all the projects (microscopy, energy, chibitronics)

• Chibitronics will use 2 of the 5 project days.

• Split into 2 branches initially: those who were comfortable with the homework and those that 

weren’t. Then it splits further into the traffic light and constellation projects.

• If we assume ~5 students per group, we need ~15 volunteers for this project alone.

SAGE
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Where do you come in?

Short Projects Facilitator: This facilitator will help lead a project and support students 
with troubleshooting and facilitation. 

(Time commitment: 90 minutes per session plus training sessions for each project.)

1-2 1-3Light Up an LED!

1. Stick copper tape over 
each of these gray  lines.

Chibi Chip

Chibi Light
LED sticker

copper 
tape

USB power
(Chibi Book, laptop or 

wall plug)

2. Stick an LED 
sticker over the 
triangle footprint.

3. Plug the Chibi Chip into 
a power source, so that the 
green PWR light comes on.

4. Align and clip the Chibi 
Chip to the page over this 
rectangle.  Make sure the 
metal pads of the clip touch 
your circuit.  

USB cable

We will need:

Turn on a light!

+

-

Oh wait, the LED isn’t on? Try these debugging tips!

In this activity we will power up our Chibi Chip and use it to light up an 
LED sticker!

5. Bask in the 
soft white glow 
of the LED!

Make a strong connection! 
Try Pressing hard on the 
metal pads of the LED.

Check your Alignment!
Make sure the golden metallic 
stripes on the Chibi Chip are 
lined up and making solid  
contact with the copper tape.

Still not lighting up?  Check out the debugging section in the back of this book!

This is D. Bug.  
He hangs around 
and helps out when 
problems show up!

Love to Code:  
Volume 1

Written by Jie Qi
Illustrations by K-Fai Steele

SAGE

• We have 75 students confirmed for this workshop 
• They will all participate in the three projects (microscopy, energy, chibitronics)

• Chibitronics will use 2 of the 5 project days.

• Split into 2 branches initially: those who were comfortable with the homework and those that 

weren’t. Then it splits further into the traffic light and constellation projects.

• If we assume ~5 students per group, we need ~15 volunteers for this project alone.

• Camp is 1st week of August 
• We will have 2 training sessions in July.

I’m specifically approaching this group because all members have a solid 
grasp of c-style programming & fundamental electronics. Ideally, that sort of 
background is what is needed for volunteers. 

Sign up here for informational session! https://docs.google.com/forms/d/e/
1FAIpQLSefsyFDXQWgRqHxgKC-XYCBkN54_J2bTNLKiRsRwAjgjmHUqA/viewform
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