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Fold lines can be found in every project sheet. The
key to a good construction is to crease firmly
along the fold lines. Always check where the fold
lines are and follow the instructions to fold them in
proper order.

’ Before you start a project, try to find the project
sheet first (except for project #1). Some of the
projects have more than one parts — Part A, Part B
and others, find them all and start the project.

Rivets can be used to connect different parts,
sometimes you'll need to take apart the rivet
to use it.
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Now let's get started fo make! =»




#1 Burglar Alarm

Description:

Let's make a Burglar Alarm to protect and secure your snacks in the bag, your
coins in the saving pot, and your secret dairy in the drawer! Open your bag(or
drawer) or moving your saving pot will set off the alarm, then you'll hear the
buzz and catch the 'bad' guy right away!

How it works:

Main Board BLE: Receives sensor data from the light sensor and compares it with a reference

value, then decides whether or not to trigger the buzzer.

Measures the nearby light intensity and converts it into digital signals, then sends the

signal to Main Board BLE.
Makes annoying sound when it receives signals from Main Board BLE.
Power: Provides electricity to the circuit.

You need
Snap & Play
Level Ol Main Board BLE
Batt
Easy 0 Battery
[l:[l Light Sensor
@ Time 00 Buzzer

10 minutes

Build circuit like this

Light Sensor

Buzzer

Main Board BLE

Battery

Tips
Make sure the light sensor is
able to catch the light and trigger
the buzzer when someone open

your bag or drawer.
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Music Visualizer

Level
#2 Part A &




#2 Music Visualizer

@ ®

#2 Part A

Sound Sensor —

Main Board BLE —_
_—— LED Matrix

_— Battery

How it works:

Main Board BLE: Receives sensor data from the Sound Sensor (range from 0 to 1023), then maps it to LED Matrix (range from 0 to 18) as a LED Bargraph.
Measures the nearby sound intensity and converts it into digital signals that range from 0 to 1023, then sends the signal to Main Board BLE.
Displays and updates the received LED Bar Level which represents the current sound intensity, 20 times per second.
Power: Provides electricity to the circuit.



Project Type

?

Snap & Play

Level

Easy

Time

©) ()

10 minutes

You need

&

EEEH

Main Board BLE
Battery
Light Sensor

RGB LED




#3 Night-light

@ #3 Part A ©

Light Sensol

RGB LED

Main Board BLE

How it works:

Main Board BLE: Receives sensor data from the light sensor and compares it with a reference value, then decides whether or not to trigger the RGB LED.
Measures the nearby light intensity and converts it into digital signals, then sends the signal to Main Board BLE.
Continuously generates red, green and blue light at different intensities to show rainbow light.
Power: Provides electricity to the circuit.



Noise can be exciting, silence can be relaxing. Too much noise can be
stressful, and too much silence can be boring! We are going to make
a Sound Meter, a device that will show you the sound level at any
place you are at. Then you are able to record the sound levels from
different places in your lives, and compare them with friends.

You need
Snap & Play
0] Main Board BLE
Easy [n] Sound Sensor
[n] Servo

©)

Time

15 minutes




#4 Sound Meter

\

#4 Part A

% Py
Battery

Main Board BLE

How it works:

Main Board BLE: Receives sensor data from the Sound Sensor (range from 0 to 1023), then maps it to the angular position of Servo (range from 0 to 180).
Sound Sensor: Measures the nearby sound intensity and converts it into digital signals that range from 0 to 1023, then sends the signal to Main Board BLE.
Servo: Rotates its shaft and the pointer attached on it. The louder the voice, the wider angle it moves.

Power: Provides electricity to the circuit.



#S5

Robot Arm Control

Project Type You need

Main Board BLE

Level #5 Part A Battery

& Twin Button

(=)

@ Time
Wire

Servo




#5 Robot Arm Control

#5 Part B
Twin Button

#5 Part A Battery ——_

Main Board BLE ————_

@

Servo ———_

How it works:

Main Board BLE: Receives button events from Twin Button, then sends the control signals to Servo.
Detects button events and reports to Main Board BLE.

Servo: Rotates its shaft and maintain it at a specific angular position. The arm rotates along with the shaft.

Power: Provides electricity to the circuit.

10



1

Project Type You need

(=)

Blockly Programming

(Codecraft) g
s O
Medium oo
© =
20 minutes

Main Board BLE
Battery
Light Sensor

Servo + RGB LED

Wire




#6 One-eyed Monster

12
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#6 One-eyed Monster

#6 Part C




#6 One-eyed Monster

How it works:

EN The code below the ‘/W/hen start’ starts running from
top to bottom when the control board is powered on.

A The code in the forever loop runs again and again

until power off.

Gets light level measured by Light Sensor and
compares it with the reference value “100 [ux’. In this
case, if the light level is larger than 100 lux, then it's
daytime, otherwise it's nighttime. In daytime, the
monster is sleeping, so the RGB LED is off and the
Servo is still (at 0 degree).

When darkness comes, the monster opens its red
eye and keeps moving, so the RGB LED shows red
light and the Servo moves.

[El The code in the forever loop runs once every 1 second.

RGB LED lights off

Serve moves to o degree

RGB LED always show =

Servo moves o | pick random o o @ degree
H wait o seconds

14



#7

Space Dream

@ Project Type

You need

#7 Part A Main Board BLE

& Sound Sensor

#7 Part C Servo + LED Matrix
@ Time #7 Part D Wire




#7 Space Dream '
oR #7 Part D
‘ 11

i

LED Matrix Sound Sensor

— Main Board BLE

Battery

Servo

How it works:

[l The code below the “When start” starts running from top to bottom when the control board
is powered on.

Pl The code in the forever loop runs again and again until power off.

Gets sound level measured by Sound Sensor and compares it with the reference value
‘500’ (you can test and change this value). In this case, if the sound level is higher than 500,
then the environment is loud, otherwise it's quiet. When it's loud, the Servo move to 30
degrees to show emotion no.2(probably angry) and the LED Matrix shows a cross for 3
seconds.

When it's quiet, the Servo stays at 0 degree to show emotion no.1(probably happy) and the
LED Matrix shows a heart.
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Make a dancing octopus that waves its soft arms up and down and
dances with the music. When the music gets louder, the octopus will
get more excited and speed up its movement.

Project Type

?

You need
Blockly Programming

(Codecraft)
Level
=

(&)

BEEEH

Time

7

40 minutes

Main Board BLE
Battery

Sound Sensor

Servo



#8 The Dancing Octopus
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#8 The Dancing Octopus




#8 The Dancing Octopus

How it works:

El The initial states

In the initial state, we set the speed
for different levels, and move the
servo to 45 degrees.

Hereby we create 3 variables:
position — represents the current
angular position of servo.

fast/slow - represents the speed of
the servo rotation, which controls the

movement of the octopus’s arms.

[E] When start

set  position = o e
J s fasie 1o a

el slow = o o

DE] Bervo moves fo | position degree

[ The code below the “When timer=2" runs in 3

seconds after power on.

If the sound level is below 300, then change the
current position by 3 degrees(move slowly) , otherwise
if the sound level is higher than 300, then change the
current position by 12 degrees(move fast).

7] As the arms of octopus move in a specific range,
we need to limit the range of rotation between 45° to
90° in case the servo breaks the arms.

Meanwhile, to make the arms wave up and down, we
can reverse the direction of shaft rotation by
changing the values of ‘fast/slow’ to negative. If the
‘position” is above 90" or blow 457, then it starts

rotating in opposite direction.

Change the ‘position” every 0.1 second.

4
5

change posibon v by  slow
ehe

thange postion by  fast

postion ¢

posiion

pesilion « 1o G
st » o o - fost
shw = o o -

it msecﬂn:h
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#9

Wheel of Fortune

Project Type
® You need

Level
&




#9 Wheel of Fortune
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#9 Wheel of Fortune

How it works:

[l The initial state

In the initial state, we create 1 variable:

arrow — represents the current direction of the
arrow. 1is up, 2 is right, 3 is down, 4 is left.

n Spinning

When you cover the light sensor with your
hand, the light sensor detects a very low light
intensity, which is lower than ‘50 lux’ (you can
change this value if the LED Matrix acts weird)
in this case.

The wheel starts to 'spin' clockwise until
you take your hand off.

Change the value of ‘arrow’ to make the
wheel 'spin’.

nWhen ‘arrow’ is above 4, set it back to 1
so it can start over.

BThe value of ‘arrow’ represents the
direction.

1=>Up

2 => Right

3 => Down

4 => Left

ropeat untl

s ) WG

it

amow

LED Matrix

LED Matr

[ Add some sound effects
‘Middle B’ when the wheel 'spins'.
The wheel stops 'spinning' along
with a sound effect ‘High B’, and
the LED Matrix shows the last
arrow for 1 second.

When the wheel is not used,
the LED Matrix shows a
‘question” mark to create a
feeling of unknown.

[E]] Buzzerplay fone Middie B for 104 *  boat




The Game Boy can be a very good choice when you feel bored and
need something to play with. In this project, you'll make a Game Boy
and a simple game about fighter jet. Enemies will be randomly
showing up on the screen, and your mission is to pilot the figher plane

to shoot as many opponents as you can.

7

Project Type
You need
Blockly Programming
(Codecraft)
o
Level
0=
Challenging #10 Part A JEEE I
m]

Time

?

40 minutes

Main Board BLE
Battery
Twin Button

LED Matrix + Buzzer

24
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#10 Game Boy




#10 Game Boy

[l The initial states

Variable ‘y’ is the position of
the fighter plane and likewise
the variable ‘enemy’ represents
the target to be destroyed.

EThe opening scene

The fighter and enemy show up
on the screen at the beginning,
and the game is on after the
buzz.

rix: UM on Pl X

Blzrer pldy lone

Middie G

Tat

Game on
Bullets show up in front of the

fighter plane once it’s ‘launched’.

Eliminate the ‘track’ of bullet.

If the bullet ‘hits’ the enemy,
then the enemy will be ‘destroyed’
and a new enemy will appear at a
random position.

[l The bullet fiies forward by
changing its position. The ‘wait
time’ sets the bullet’s flying
speed, a smaller number means
a faster speed.

a8t

bullet * 1o o

repaat until bullst < o

l LED Matrix uirn or w | bullet |

i

ot bulei = @) ten

| LED Mairix jm off pixel, x;

buliet :o and y = ensmy

o @ (e

u]] LEDMatis

aytone Middle G for 116 =

to prkrancor @) o @D
[5]] \E0 Marix m o pivel, O ey

baai
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#10 Game Boy

Control - move to left
When button ‘A’ is clicked, move the fighter
plane to its left by changing its position by 1.

On Twin Bution 1 ~ A¥ B ciick~

LED Mairix turn off pboel o ¥

LED Matrix turn off pial, x:

LED Matrix twum off pbeel, k2

) Matrix furm on pixed, x°

IEU LED Matrix lurn on picel, x.

[E] LED Matrix trm on pixel, x

ﬂControI - move to right

When button ‘B’ is clicked, move the fighter plane to
its right by changing its position by “~1".

LED Matrix turn off pixel,

IEH On Twin Button 1w
1l

[EU LED Matrix turn off pixel, x
[EU LED Matrox furm off pixal, x o

change v+ by °
[E]'_] LED Matrix furn on pix

l]E[J LED Matrix furn on pixel, x

[IEE LED Matrix turn on pixef, x

Bw & clck»










