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1. Micro:bit GPIO extension board
This is a GPIO extension board for micro: bit

2. Micro USB cable
Not only used for power supply, but also for
makes it convenient to connect other devices data transmission.

to micro: bit.

Parts List Introduction

R

5.RGB LED

It comes with separate red, green, and blue LED

3. Battery case
This is a unique battery case for micro: bit, which

4. Red/ yellow/ green LED

Those blinky things, play a basic role in our
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6. Motor with fan 7.Buzzer 8. Potentiometer

Itis a standard “130 size” DC motor, comes with a The active buzzer has built-in oscillating source,

A potentiometer is a simple knob that provides a

lovely fan. so it will keep beeping after it is electrified. variable resistance.




11.59013 triode

A triode is an electronic amplifying vacuum tube,

10. Resistor
Aresistor is a passive two-terminal electronic

9. Flame sensor
It works as a fire detector, which can be used to

find fire source.

component that implements electrical resistance it plays a role to amplify current to drive the

buzzer and motor in our lessons.

as a circuit element, the value we used in our
lesson is 5.1Q, 330Q), 1kQ, 10kQ.

12. Self-lock switch
It also named as latching switch, outputs a high

14. Breadboard

A half size breadboard with dimension 8.3 x 5.5cm,

13. Button
This momentary button outputs a logic high
signal after first press; outputs low signal after

when pressed and logic low when released. just hooks what components you need on it.

second press.
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15. Jumper wire 16. Alligator Cable

It works like a bridge to connect each component.

I =——— |

Connect different components by the two ends
of the clips makes them connect together.

Parts List Introduction




About Micro:bit

Micro:bit is a tiny programmable computer, designed to make learning and teaching easy and fun!
It's widely used in schools around the world, and can be easily coded from any web browser in Blocks,
JavaScript, Python, Scratch and more.

Front of board Back of board

USB PLUG
LED LED MATRIX
BLUETOOTH
BUTTON B

LOW ENERGY
ANTENNA

‘STATUS LED ’ ‘ BUTTONR ’

BATTERY

PROCESSOR

‘ BU'ITONA’ ‘ PINS PO, P1, P2 ’ ‘ 3V AND GND ’

COMPASS

For more details, you can visit the official micro:bit page: http://microbit.org/

ACCELEROMETER




How to read the value of a resistor

The value of the resistor is marked on the body using color, every color is a different number. The resistor
usually comes in 4 or 5 band flavors, with 5-band resistors being more precise.
To read a band resistor, the first 2 (or 3 bands, on a 5-band resistor) specify the resistance value, and the

3rd (or 4th) specify the magnitude multiplier.
Let’ s take alook at the color code chart below to determine the values from left to right.

: o A Example resistor:
§ & B 16 0 xik = 160kQ

] . .

Color 1t ") [Multiplier | [ Tolerance | The resistor shown above has the following values:
Black  [HEHN N B Y Brown =1
Brown  ENN Blue— 6
Red ue=
oance (5N (N (EE (R Black =0
Yellow ) Orange = 1k Magnitude Multiplier
Green - - -

— B0
bve [ B BCE Gold = 5% Tolerance
Purple Therefore, the resistor has 160Q * Tk = 160kQ), with a
cay (D D “ tolerance of +5%
white (5] (50 (5
Gold w01 [#5% )

mmon Tolerances

Silver [ x0.01] [ =10% |




About the breadboard

Breadboard is one of the elemental components when you learn how
to build an electric circuit. Basically, there are three areas functionally

on a breadboard, power rails near the long sides, wiring rails (holes

from a to j rows) and the middle groove. And remember that the inside

of the breadboard (under the holes) is made up of sets of five metal
clips.

The power rails are isolated to the right and left side of the breadboard,
which allows you manage two different power supplies or voltages. the
voltage and ground are handy on both side of the center if you connect

left and right side of the board.

Lessons

Vertical bus strips are
continuous down the
side of the board
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There’re 10 practical electronic projects in the lessons. Pupils can understand the electronics and obtain
programming skills by hands on learning. After you complete these 10 lessons, you can know how

different modules work and build your own projects.

We use JavaScript blocks to programming all the lessons. You can find the editor on

https://makecode.microbit.org/



Required parts ﬁ

0 1 x Micro:bit
e 1 x Micro:bit GPIO extension board
1 x Breadboard g

1x 330 Q resistor

© 1xLeD B !
+
@ Jumper wires e @

Description

Light the LED is a simple experiment, we use the button A and B

on the micro:bit as a switch.

Press button A, the LED will turn on. Press button B it will turn off.

The LED will turn on for 2 seconds and then turn off when button

A and B are pressed together.
Remember to add a 330Q) resistor between the LED and GND to
avoid excessive current which might burn the LED.
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Programming

———————————————————————— '¢ © ‘onbuttonA pressed” , it will activate “digital write pin
| POto 1" ,the LED will turn on.

® on button [: pressed

E@) digital write pin

|
Q € "Onbutton A + Bpressed” , "digital write pin POto 1"
(turn on), “pause 2 seconds” , then “digital write pin PO
to 0” (turn off).

1
1
1
1
1
1
|
@ digital write pin [ 1
1
1




Required parts

0 1 x Micro:bit

e 1 x Micro:bit GPIO extension board
1 x Breadboard
3 x 330 Qresistor

e 3 x LED (red, green, yellow)

@ Jumper wires

Description

Following the traffic rules is what we need to do, this lesson
simulates the traffic light. when light the red LED, the 25
individually programmable LEDs shows “S” , yellow LED

shows “W" , green LED shows “R” .
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Programming

(1) “Digital write pin POto 1" , will light the red LED. “show
leds” ,the LED screen on the micro:bit will show “S” ,
means stop. “pause 5 seconds” , then it will turn off.

pause (ms)

digital write pin P8 to o
F—— _ —é . L
w @ ® ‘Pause 1second” , then “digital write pin P1to 1" (turn on

digital write pin P1

show leds

the yellow LED). “show leds" , the LED screen on the
micro: bit will show “W” , means wait. “pause 5 seconds” ,
then it will turn off.

pause (ms)
iptent e it 71 e D) e “Pause 1second” ,then “digital write pin P2 to 1" (turn on
T e _¢ the green LED). “show leds” , the LED screen on the micro:

show leds bit will show “R” , means run. “pause 5 seconds” , then it

aea .
] will turn off.
®
2

“forever” block makes the whole process in a loop.

digital write pin P2



3. Control the light switch and brightness
Required parts ﬁ

© 1 xMicrobit

9 1 x Micro:bit GPIO extension board
e 1 x Breadboard

o 1x 330 Qresistor; 1 x 10kQ) resistor g g

© 1xLED

@ Jumper wires

o 1 x Potentiometer

@ 1 xSelf-lock switch BEHEHEE-
50 O E R (O =

o . HEEENET o

Description @@@@@
. . . . . OEEDEOETE o

Press the button, the light turn on. If the brightness is high, just HHOOHEEH
50 0 (5 (5 () (S O (] o

adjust the potentiometer. R
RIR’KNERS

In this lesson, the value of the potentiometer is 10k(), so the | 5SS ToESS SoSoE SonoE SogEm

" DHOED DHOEE DEHOEHD HDEDED @@@@@_‘_

resistor between the “+” and potentiometer is 10kQ.



Programming

. o @ ‘forever’ block makes the whole process in a loop.

9 “set a to analog read pin P1" , read the analog value of
the voltage of the potentiometer through the P1 pin of

Note: the micro: bit.

The self-lock switch has two sets of switches,

if the LED doesn’ t turn on after you press © “analog write pin POto ax2" ,then give the analog

the switch, then rotate the self-lock switch value to LED through the PO pin of micro:bit. So that we

180 degrees to use the opposite switch. can adjust the different resistance value of the potenti-
ometer to change the different voltages of the LED in

order to control the LED brightness.

1M1——12



4, Let the buzzer sound

Required parts The pin of
S9013 Triode

0 1 x Micro:bit

@ 1 xMicrobit GPIO extension board

€) 1 xBreadboard oo |
+ 1.Emitter

e 1 x 10kQ resistor

. 2.Base i
e 1 x Buzzer ,
o 06

: 3. Collector
@ Jumper wires

e 1 x Triode

! 3
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Description

b

The Triode is used to increase the current to drive the buzzer, you BEREEEaH

AENEEREEE ©

H H H i EEXEEEEE -

can also try to play the music with Micro:bit and buzzer. In order HEREEESE -

to drive the buzzer, we need to connect a triode to enlarge the i m—
OHIEOE DOEHD DHHOE DHOOEEH OHEEE

+ OOEDEH DHO0E HOHEE DEDED @@@@@+

current, see the circuit image below.



Programming

g forever @ 'forever’ means the buzzer won't stop working until
digital write pin to :l we turn off the power.

2 pause (ms) 2000

TR © ‘digital write pin POto 1" , give a signal to the buzzer
igi

pause (ms) GNPLLL)

and let it sound.

L A e

©) “pause 2 seconds” , will sound for 2 seconds.

@ 'digital write pin PO to 0" , it will stop.




5. Fire alarm

Required parts

c 1 x Micro:bit
e 1 x Micro:bit GPIO extension board
9 1 x Breadboard
0 1 x 1kQ resistor
e 1 x Buzzer
@ Jumper wires
e 1 x Triode

1 x Flame sensor

Description

We use a flame sensor to detect if there were any fire, if it was,

then the buzzer will alarm.

Note:

The pin of
$9013 Triode

1. Emitter .
2.Base 1
3. Collector ‘

1 1
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There is an adjustable resistor on the flame sensor module, before using the
flame sensor, please use a screwdriver to adjust it until the DO-LED is off.
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forever

digital write pin P1 to o

to digital read pin P1

O
digital write pin P@ to o

digital write pin PO to o

®

Programming

0 “set a to digital read pin P1" read the digital voltage of
flame sensor through the pin P1 of micro:bit.

e The second block is a logic process, “ ifa# 1" , means
the flame sensor detects the fire, then “digital write pin
POto 1" , the buzzer will alarm until “digital write pin PO

to 0" ,the continued time is 1second.

“forever” block makes the whole process in a loop.




6. Self-lock switch to control a motor

Required parts

0 1 x Micro:bit The pin of

S9013 Triode
@ 1 xMicro:bit GPIO extension board
9 1 x Breadboard
e 1 x 1kQ resistor P EEEETEEEN ‘
' 1.Emitter !
e 1 x Motor (with fan) ! 2.Base 3
» 3. Collector !
@ Jumper wires EERREEEEES -
1
@ 1xTriode 2, , ] , I
@ SHEEE oo EREEE AR aEC
1 x Self-lock switch + F— +
Q 1x5.1Q resistor =t

Description

Use a switch to control a motor start and stop.
0@@@@@@@@@@@@@@@%@
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Programming

= _forever o “set a to digital read pin P1" read the digital voltage of
@® digital read pin .
self-lock switch.

then [@) digital write pin

9 The second part uses logic block, “ifa > 0" , the switch
else [@ digital write pin is clocked, then “then digital write pin POto 1" , the

motor start working. “else digital write pin PO to 0" , it

will stop.

“forever” block makes the whole process in a loop.




7. Fire extinguishing

Required parts

n 1 x Micro:bit The pin of
S9013 Triode
9 1 x Micro:bit GPIO extension board
9 1 x Breadboard
9 2 x 1kQ resistor 1. Emitter
. 2.Base
e 1 x Motor (with fan)

: 3. Collector :

1
0 OEEODE EO6 5 E-—
MO OONOOD OO0

@ Jumper wires
o 2 x Triode

1 x Buzzer

@ 1 x Flame sensor

@ 1x5.1Q resistor
Description

1
ODHEOE] HODDEEH DHEODN HEO0EE
OOOO0 OODO0D DOODN @@@@@+

We use a flame sensor to detect if there were any fire, if it was,
then the buzzer will alarm. After 1s, the motor with a fan will turn
on to extinguish the fire.




Programming

forever

|
Q © “forever’ block makes the whole process in a loop.
digital write pin P1 to o |

set a  to digital read pin P1 ! @ 'setatodigital read pin P1" read the digital voltage of

i | flame sensor through the pin P1 of micro:bit.

digital write pin
|
|
|
|

©) The second part is a logic process, “ifa# 1" , means the

pause (ms) WEULLERJ

flame sensor detects the fire.

digital write pin P@

pause (ms) QE:EER

digital write pin PO

@ Then “digital write pin P2to 1" , the buzzer will alarm
until “digital write pin P2 to 0" , the continued time is 1
second

digital write pin P2
|
|
|
|
|
|
|
|
|

© The fan starts immediately after the buzzer stops

ringing (digital write pin PO to 1), after 5 seconds (pause
(ms) 5000), the fan will stop




8. Light the RGB LED

Required parts

a 1 x Micro:bit
1 x Micro:bit GPIO extension board .
e The pin of RGB LED
©) 1 xBreadboard it Ny
|
. [
@ 1x330Qresistor | |
|
[
© 1xRGBLED N .
[
|
mper wir | o
e Ju pe es | :' 1‘\red | e
| blue,‘,I [ :
I
9 9 greer‘I'corlnmon | ' GEEEE EUEYE @Eﬁ% EOHHE HONEHE—
D . t, ——— e e — — ) + HEEEE DEHEHE = H DEEEE HDEEEE +
escription Cao<mon®oo I FERREREEREEE
i -ghiasasic Siafhdasses
Use the RGB LED to built a colorful world, just digital write to its - DO EEEEEE O REEE DEEREEEEEEE-
three pins, and the pause time can be decided yourself. e

In this lesson, we use the 4-pin RGB LED, use the multimeter to
detect the common anode, the circuit of this lesson is as below,

just light your RGB follow the circuit!

1 1
OHEDE CDCHOEE COENEE DEQHD SDEDED
+ HEEENE DREEE HEEEE DEEED @@@@@_‘_




Programming

forever

digital write pin &

@ The first block “digital write pin POto 1", the RGB LED
pause (ms) @ will show green, after 1 second ( “pause (ms) 1000” ,
digital write pin (G ) can be adjusted), it will show blue. Then it will show red
digital write pin [ after 1 second.

pause (ms) §

digital write pin &

digital write pin {

BEVENGIEDN 1000

digital write pin




9. Shaking to light the RGB LED

Required parts

0 1 x Micro:bit
e 1 x Micro:bit GPIO extension board The pin of RGB LED
6 1 x Breadboard e ~,

e 1 x330Q) resistor

|
|
© 1xRGBLED -
|
|
|
|

I
I
I
I
I
I
@ Jumper wires .
I red |
blue! | 11
:,‘ [
e e green'common | ' GopEE DoEgdE &G DEEOE HuE0E—
D . t, ___________ ) . OOEDE HOOE DOHHEH DooEo @@@@@+
escrlp on CNmewonwoCfENO X SSNR_ILSNELS
—~O0@ODEOOOOHEDE D il s s s = s e
. . .. = s s s s ﬁ P s s s g s s = g
Micro:bit itself has an accelerometer, what is it? An accelerometer | | <gogangEmRIEREDE E%@@@@@@@mm:
. =
measures the acceleration of your micro:bit, this component T I

senses when the micro:bit moves. It can also detect other actions,
e.g. shake, tilt, and free-fall. This lesson we light the RGB LED by
shaking, when the number on micro:bit LED screen is up to 6 or 0
OOOEEH ODOEED OOOEE DOOEE EEDER
larger than 6, the RGB LED will cycle light four times. 4 DEOHH HNEEEE HEHHE HHHEE BREEE
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on start

show number X

digital write pin Pe

digital write pin P1

digital write pin P2

digital write pin P
digital write pin P1
digital write pin P2
P

digital write pin Pe
digital write pin P1

digital write pin P2

o

Programming

0 The program of this lesson consists of two parts, the
first part will show the initial acceleration value on the
LED screen of micro:bit ( “show number X" ). We set

the initial acceleration to zero ( “set Xto 0" ).

@ The second part “on shake” , the system monitors the
acceleration values on the three dimensions of the

accelerometer in real time.

e “set Xto X+1" , means the value on the LED screen will

increase 1 when detect shaking.

@) We add a logic block to light the RGB LED, “if X > 5" ,
the RGB LED will show green, blue, red in turn, and will
loop four times.




Required parts

@ 1 xMicrombit

@ 1 xMicro:bit GPIO extension board
1 x Breadboard
2 x 330Q) resistor

e 2 X LED (red, green)

@ Jumper wires

Description

:

The micro:bit itself has a temperature sensor, this sensor allows

the micro:bit to detect the current ambient temperature, in

degrees Celsius.

In this lesson, we use two LEDs, one is red, another is green. If the

temperature is up 30 C, the red led will light on. Otherwise, the
green led will light. You can see the temperature value through

the LED screen on micro:bit.
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digital

> digital

digital

write pin

write pin

write pin

write pin

Programming

0 “show number temperature ('C)" , the LED screen of
micro:bit will show the current temperature.

e The logic block “ifa= 30 "C" , the red LED will light,
otherwise, the green LED will light.

Does this DIY temperature reminder attract you ?
How about connecting a buzzer? Let it sound when

the temperature when the temperature is up 30 C ?

Just try it!



