


• Stop Condition: Once the noise level drops below the threshold, the vibration motor 
will stop immediately, and the microphone LED will return to a steady on state.

After running the program, you will observe that if the surrounding noise is too loud, or if 
you are shouting into the microphone, the device will vibrate for 2 seconds to remind 
you to lower your voice. If the sound level remains high, the vibration motor will continue 
to vibrate. Once the noise level drops, the vibration will stop.

Note: When the micro:bit is first powered on, the microphone may produce unusually 
high sound readings. To avoid false triggering, a threshold value of 180 is used to filter 
out these initial spikes.

Code Explanation

Forever Loop
If the sound sensor on the Micro:bit detects a value 
over 180, it means the surrounding noise is too loud 
Start vibration module

Wait 2000 milliseconds

Else

Turn off vibration module

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

The vibration motor will stop
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Complete Code

Kindly click the link below to view the full code.
https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code

Programming Steps

For detailed programming steps, you can refer to the programming process in the first 
lesson. (P2-7)

Lesson 16 - Calculation Of Acceleration

Introduction
In this lesson, we will learn how to use an accelerometer to read values along the X, Y, 
and Z axes. You will understand the basic principles of acceleration measurement, 
master the methods of data acquisition from the accelerometer, and learn how to 
process and display the sensor data. Through hands-on practice, you will be able to 
perceive the motion and orientation changes of the device.

Hardware Required

LCD module
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Working Principle of LCD Display
An LCD (Liquid Crystal Display) modulates light by controlling the alignment of liquid 
crystal molecules. The LC layer is sandwiched between polarizers: without voltage, 
molecules allow light transmission; when electrified, they rotate to block light by altering 
polarization. Each pixel is independently controlled by a TFT (Thin-Film Transistor), 
adjusting voltage to change LC orientation for grayscale or color display. 

Working Principle of accelerometer Sensor

Accelerometers measure acceleration by detecting proof mass displacement caused by 
inertial force. MEMS types utilize silicon micromachined structures where mass 
movement alters capacitor plate spacing or piezoresistance, generating electrical 
signals. The ASIC circuit amplifies and digitizes these signals to output acceleration-pro-
portional voltage/digital values. Tri-axis versions employ orthogonally arranged sensing 
units for 3D spatial measurement, widely used in orientation detection and motion 
analysis.

After running the program:
1.The LCD screen will display 
the accelerometer values for 
the X, Y, and Z axes.

Operation Effect Diagram
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2.When the accelerometer is moved quickly along a specific axis, the value for that axis 
will change accordingly.

After running the program, you will the LCD display the accelerometer values for the X, 
Y, and Z axes.When you move the accelerometer quickly along an axis, you'll notice that 
the value for that axis changes accordingly.

Code Explanation

When the Micro:bit starts

Forever Loop 

The x- and y-axis acceleration values are displayed in the first row and 
first column of the LCD display
The z-axis acceleration values are displayed in the second row and first 
column of the LCD display
Wait 500 milliseconds
Clear LCD display

Turn on the LCD

Set the onboard LED to OFF
On the development board, the LCD’s address is 0x27 in 
hexadecimal, which corresponds to 39 in decimal.
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Programming Steps

For detailed programming steps, you can refer to the programming process in the first 
lesson. (P2-7)

Lesson 17 - Smart Corridor Light

Introduction
In this lesson, we will learn how to integrate a sound sensor, light sensor, and LED to 
implement a smart corridor lighting system. By coordinating multiple sensors, the system 
can automatically control the LED based on ambient light and sound signals, simulating 
the intelligent lighting logic used in real-world scenarios. 

Hardware Required

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

Complete Code
Kindly click the link below to view the full code.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code

Microphone 
indicator

Light sensor 
module 

Red LED 
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Working Principle of LED
An LED (Light Emitting Diode) operates via carrier recombination in a semiconductor PN 
junction. Under forward bias, electrons and holes recombine in the depletion region, 
releasing energy as photons. The emission wavelength is determined by the material's 
bandgap (e.g., GaAs for IR, GaP for red/green, InGaN for blue/white). Drive circuits 
must limit current (typically 5-20mA) to prevent thermal damage. LEDs feature high 
efficiency, long lifespan, and fast response, widely used in displays and lighting. 

Working Principle of Light Sensor

A light sensor converts optical signals to electrical signals via photoelectric devices (e.g., 
photoresistor, photodiode, or phototransistor). Photons striking semiconductor materials 
generate electron-hole pairs, creating photocurrent. This current is processed by signal 
conditioning circuits (e.g., op-amp or ADC) to output electrical signals (voltage/digital 
values) proportional to light intensity, enabling precise ambient light detection.

Working Principle of the Sound Sensor

The sound sensor converts sound wave vibrations into electrical signals through a 
transducer element. An electret microphone generates signals based on capacitance 
changes between a diaphragm and a backplate, while piezoelectric types rely on 
voltage generated by the deformation of piezoelectric materials. The analog signal is 
then amplified, filtered, and converted into digital data via an ADC (Analog-to-Digital 
Converter). The sensor’s sensitivity and frequency response depend on the diaphragm 
material and structural design, allowing it to detect sound pressure variations within 
specific frequency ranges.

01

02 03 04 05 06 07 08 09 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27

28 29 30 31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50 51 52 53

54 55 56 57 58 59 60 61 62 63 64 65 66

67 68 69 70 71 72 73 74 75 76 77 78 79



After starting the program, the smart corridor light operates according to the following 
logic:
1. Bright Environment:
When natural light is sufficient, the LED remains off regardless of whether sound is 
detected or not.

2. Dim Environment:
When the light sensor is covered by a hand (or a box), the LED remains off by default.

Operation Effect Diagram

Red LED

Red LED
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If sound is detected, the LED turns on and remains lit for 10 seconds before automati-
cally turning off.

If the sound continues, the LED stays on continuously. Once the sound stops, the LED 
remains on for an additional 10 seconds and then turns off automatically.

After running the program, you will see that the LED responds intelligently based on 
ambient light and sound. When the surrounding light is very strong, the LED remains off 
regardless of any movement or noise. However, when the ambient light is dim—or if the 
light sensor is covered—the LED stays off by default. In this low-light condition, if 
movement or sound is detected, the LED will turn on for 10 seconds and then automati-
cally turn off. If the movement or sound continues, the LED remains on. Once no further 
activity is detected, the LED stays on for another 10 seconds before switching off. 

Red LED

Red LED
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Programming Steps

For detailed programming steps, you can refer to the programming process in the first 
lesson. (P2-7)

Code Explanation

When the Micro:bit starts

Set the onboard LED to OFF

The light sensor address is initialized to 92

Turn on the light sensor

Forever Loop
Assign the PIR sensor's return value 
to the variable “value”

If the reading from the light sensor is 
less than 10

Write a condition: if the PIR sensor 
returns 1 or the sound sensor returns 
a value greater than 180, it indicates 
someone is present

Turn on the light

Wait 10000 milliseconds

Else

Turn off the light

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

Complete Code
Kindly click the link below to view the full code.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code
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Lesson 18 - Hall Counter

Introduction

In this lesson, we will learn the basic application of the Hall effect sensor. A magnet will 
be used to trigger the Hall sensor to perform a counting function, with the results 
displayed in real time on the TFT screen. This system is designed to detect changes in 
magnetic fields and is suitable for use in scenarios such as access control counting and 
object detection. 

Hardware Required

Working Principle of LED

An LED (Light Emitting Diode) operates via carrier recombination in a semiconductor PN 
junction. Under forward bias, electrons and holes recombine in the depletion region, 
releasing energy as photons. The emission wavelength is determined by the material's 
bandgap (e.g., GaAs for IR, GaP for red/green, InGaN for blue/white). Drive circuits must 
limit current (typically 5-20mA) to prevent thermal damage. LEDs feature high efficiency, 
long lifespan, and fast response, widely used in displays and lighting. 

Hall sensor

LCD module

Red LED
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Working Principle of Hall Sensor

Hall sensors operate on the Hall effect: when current flows through a semiconductor 
under perpendicular magnetic field, charge carriers deflect due to Lorentz force, 
generating a transverse potential difference (Hall voltage). This voltage is proportional to 
magnetic flux density and is amplified by signal conditioning circuits. Available as linear 
(analog output) or switch (digital output) types, widely used for position sensing and 
speed detection.

Working Principle of LCD Display

An LCD (Liquid Crystal Display) modulates light by controlling the alignment of liquid 
crystal molecules. The LC layer is sandwiched between polarizers: without voltage, 
molecules allow light transmission; when electrified, they rotate to block light by altering 
polarization. Each pixel is independently controlled by a TFT (Thin-Film Transistor), 
adjusting voltage to change LC orientation for grayscale or color display. 

1. Initial State:
After powering on, the screen displays 0, and the system enters a standby mode.

2. Counting Trigger:
a) When a magnet approaches the Hall sensor, the sensor detects the magnetic field 
change and outputs a high-level signal.
b) Upon receiving the signal, the development board causes the red LED to flash once 
(LED turns on and then off), while the count value increments by 1.
c) The TFT screen updates in real time to display “X” (where X is the current count).

Operation Effect Diagram
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3. Repeat Counting Operation:
Each time the magnet is brought close to and then moved away from the sensor, the 
count accumulates following the above process (e.g., 1 → 2 → 3…), accompanied by 
LED flashing and display updates for each count. 
After running the program, you will see the LCD display “0”. Each time a magnet 
approaches the Hall sensor, the red LED will turn on briefly, and the count displayed on 
the LCD will increase by 1. Repeating this process will continue to increment the count 
accordingly. 

Code Explanation

When the Micro:bit starts

Turn on the LCD

The variable “val” is initialized to 0

Set the onboard LED to OFF

On the development board, the LCD’s address is 0x27 in 
hexadecimal, which corresponds to 39 in decimal.

Forever Loop

When the Hall sensor reads 0, it indicates that a
magnet is approaching, and the LED turns on

Add 1 to the variable “val”

The 500-millisecond delay is used to prevent the 
numbers from increasing too quickly

The LED light is off when pin 16 is low

Else

The current value of the variable “val” is displayed
at row 0, column 0 on the LCD screen

If the Hall sensor returns a value of 0

Red LED

Magnet
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Lesson 19 - Show number on 4-Digital Display

Introduction

In this lesson, we will learn how to use a 4-digit seven-segment display. You will under-
stand its working principle and how to programmatically control each individual digit. The 
course covers methods for displaying numbers, data refreshing techniques, and dynamic 
digit switching effects. By completing this lesson, you will master the basic operations of 
seven-segment displays, laying a solid foundation for implementing diverse applications 
such as counters, clocks, and countdown timers.

Hardware Required

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

Complete Code
Kindly click the link below to view the full code.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code

4-Digital display
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Working Principle of 4-Digital Display
The 4-digit display uses multiplexing technology: each digit consists of 7 LED segments. 
The controller sequentially activates common cathode/anode of each digit while sending 
corresponding segment patterns, leveraging persistence of vision to create "simultane-
ous" display. With >100Hz refresh rate to prevent flickering, only one digit lights up at 
any moment but cycles rapidly. Display content is controlled by segment/bit selection 
signals from driver IC, requiring current-limiting resistors. 

After running the program:
The 4-digit seven-segment display will first show the numbers 1 to 4 in sequence.

Then, the numbers 5 to 8 will be displayed sequentially, replacing the previous numbers.

After running the program, you will see the 4-digit seven-segment display show the 
numbers 1 to 4 in sequence. Then, the numbers 5 to 8 will be displayed one after 
another, replacing the previous digits. 

Operation Effect Diagram
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Programming Steps

For detailed programming steps, you can refer to the programming process in the first 
lesson. (P2-7)

Code Explanation

When the Micro:bit starts

Initialize the 7-segment display

Wait 1000 milliseconds

Wait 1000 milliseconds

Show '1234' on the Nixie display

Show '5678' on the Nixie display

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

Complete Code
Kindly click the link below to view the full code.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code
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Lesson 20 - Make an accurate clock

Introduction

In this lesson, we will learn how to use the RTC (Real-Time Clock) module to achieve 
accurate time management. You will understand how to initialize and configure the RTC, 
read the current time and date, and ensure continuous timekeeping even when the 
device is powered off. Additionally, we will demonstrate how to display the RTC time in 
real time on a 4-digit seven-segment display, including how to dynamically update the 
displayed content. 

Hardware Required

Working Principle of 4-Digital Display

The 4-digit display uses multiplexing technology: each digit consists of 7 LED segments. 
The controller sequentially activates common cathode/anode of each digit while sending 
corresponding segment patterns, leveraging persistence of vision to create "simultane-
ous" display. With >100Hz refresh rate to prevent flickering, only one digit lights up at any 
moment but cycles rapidly. Display content is controlled by segment/bit selection signals 
from driver IC, requiring current-limiting resistors. 

Real-Time Clock
module 4-Digital display
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Working Principle of RTC 

The RTC module generates reference clock signals via crystal oscillator, which are 
divided to drive timing circuits. Dedicated ICs contain time registers and communicate via 
serial interface. Backup battery maintains timing during power loss, while compensation 
circuits correct clock deviations. Time data is stored in specific format with automatic 
calendar adjustment.

After running the program:
1.The system initializes and 
reads the current time and date 
(initial time: 10:37).

2.After calibration using the 
RTC, the real-time clock time is 
continuously displayed on the 
4-digit seven-segment display.

After running the program, you will see that the time is calibrated using the RTC and 
then displayed on the 4-digit display. The display will continuously show the current 
time, updating in real time to reflect the accurate clock readings maintained by the RTC 
module.

Operation Effect Diagram
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Programming Steps

For detailed programming steps, you can refer to the programming process in the first 
lesson. (P2-7)

Code Explanation

When the Micro:bit starts

Initialize the real-time clock, which can be 
freely set here

Initialize the pin connected to the RTC

Forever Loop

Initialize the 7 Nixie tube displays

Combine the hour and minute into a string and display it on the Nixie tube

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

Complete Code
Kindly click the link below to view the full code.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code
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Lesson 21 - Alarm Clock

Introduction

In this lesson, we will combine the RTC clock, a 4-digit nixie tube, and the Microbit's 
onboard speaker and touch sensors to create an alarm clock.The alarm can be turned 
off using the touch sensors when it sounds.

Hardware Required

Working Principle of 4-Digital Display

The 4-digit display uses multiplexing technology: each digit consists of 7 LED segments. 
The controller sequentially activates common cathode/anode of each digit while sending 
corresponding segment patterns, leveraging persistence of vision to create "simultane-
ous" display. With >100Hz refresh rate to prevent flickering, only one digit lights up at any 
moment but cycles rapidly. Display content is controlled by segment/bit selection signals 
from driver IC, requiring current-limiting resistors. 

4-Digital display
Real-Time Clock
module

Touch logo
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Working Principle of RTC 

The RTC module generates reference clock signals via crystal oscillator, which are 
divided to drive timing circuits. Dedicated ICs contain time registers and communicate 
via serial interface. Backup battery maintains timing during power loss, while compensa-
tion circuits correct clock deviations. Time data is stored in specific format with automatic 
calendar adjustment.

After running the program:

1. The system initializes, and the 4-digit 
display reads the current time and date 
(initial time: 10:37).

2. The alarm is set through the program. 
When the time reaches 10:38, the 
speaker will sound continuously for 2 
minutes.

3.Touching the Micro:bit’s touch-sensitive 
logo will turn off the speaker.

Operation Effect Diagram

Speaker 
Alarm

Speaker 
Off
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After running the program, you will see that the alarm clock is set through the program. 
When the set time is reached, the speaker will sound continuously for 2 minutes. If you 
press the touch sensor during this time, the speaker will turn off immediately, allowing you 
to silence the alarm manually. 

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.
https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

Code Explanation

Initialize the 7-segment display

When the Micro:bit starts

Initialize the value of the variable "num" to 0

Initialize the pin connected to the RTC

Initialize the real-time clock, which can be 
freely set here

Forever Loop
Combine the hour and minute into a string 
and display it on the Nixie tube

If the time reaches the preset value
Combine the hour and minute into a string 
and display it on the Nixie tube

The variable "num" is set to 1200 to prevent from 
re-entering the loop when the Micro:bit's touch sensor is 
triggered again.

Stop all sounds

The variable "num" increases by 1 every 
100 milliseconds. After 1200 increments, 
2 minutes will have passed

Wait 100 milliseconds
The Micro:bit plays a sound

Repeat the loop as long as the Micro:bit's 
touch sensor is not pressed and the 
variable “num” is not equal to 1200
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Complete Code

Kindly click the link below to view the full code.
https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code

Programming Steps

For detailed programming steps, you can refer to the programming process in the first 
lesson. (P2-7)

Lesson 22 - Compass

Introduction

In this lesson, we will use the Microbit’s onboard digital compass (magnetometer) to 
create a project that always points north. You will learn how to display directional 
feedback on the LED matrix. Through this project, you will gain a deeper understanding 
of how a digital compass works.

Hardware Required

Working Principle of electronic Compass

Electronic compasses determine geomagnetic field direction using magnetoresistive or 
Hall effects. Orthogonal magnetic sensors (e.g. AMR or Hall elements) detect X/Y-axis 
field components. Signal conditioning circuits convert analog measurements to digital 
data, which undergoes tilt compensation and calibration to calculate azimuth relative to 
magnetic north. Digital heading data is output via standard interfaces.
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1. North (N)
Angle range: less than 23° or greater 
than or equal to 338°.
Indicates the true north direction. An 
upward arrow is displayed on the LED 
matrix, showing that the device is 
facing north（↑）.

2Northeast (NE)
Angle range: 23° to 66°.
Located between north and east. The 
LED shows an arrow pointing up and 
to the right (↗).

3East (E)
Angle range: 67° to 111°.
Indicates the true east direction. The 
LED displays a right-pointing 
arrow(→).
 

4Southeast (SE)
Angle range: 112° to 156°.
Located between east and south. The 
LED shows an arrow pointing down 
and to the right (↘).

Operation Effect Diagram
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5South (S)
Angle range: 157° to 201°.
Indicates the true south direction. A 
downward arrow is displayed on the 
LED matrix (↓), showing the device is 
facing south.

6Southwest (SW)
Angle range: 202° to 246°.
Located between south and west. The 
LED displays a down-left arrow (↙).

7West (W)
Angle range: 247° to 291°.
Indicates the true west direction. The 
LED shows a left-pointing arrow (←).

8. Northwest (NW)
Angle range: 292° to 337°.
Located between west and north. The 
LED displays an arrow pointing up 
and to the left (↖).
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After running the program, you will see that the LED matrix indicates direction by 
displaying an arrow that always points north. The arrow updates in real time based on 
the Microbit’s orientation. The pointing resolution is 45 degrees, corresponding to the 
following directions: ↑, ↗, →, ↘, ↓, ↙, ←, ↖.
Note：After uploading the code, make sure to calibrate the compass by moving the red 
dot around the entire Micro:bit screen as prompted.

Code Explanation

When the Micro:bit starts

Calibrate the compass on the Micro:bit

Forever Loop
Store the compass heading from the Micro:bit in the 
variable 'i'
If the value of variable 'i' is less than 23 or greater than or 
equal to 338, then the direction is due north

If the value of variable 'i' is between 23 and 67, the direction 
is northwest

If the direction is due north, pointing forward means 
pointing north

If the direction is northwest, pointing northwest means 
pointing north

If the value of variable 'i' is between 67 and 112, the 
direction is due west

If the value of variable 'i' is between 112 and 157, the 
direction is southwest

If the direction is due west, pointing due west means 
pointing north

If the direction is southwest, pointing southwest means 
pointing north

If the value of variable 'i' is between 157 and 202, the 
direction is due south
If the direction is due south, pointing due south means 
pointing north.

If the direction is southeast, pointing southeast means 
pointing north.

If the value of variable 'i' is between 202 and 247, the 
direction is southeast
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Programming Steps

For detailed programming steps, you can refer to the programming process in the first 
lesson. (P2-7)

Click the link below to view the programming steps tutorial with detailed operation 
guidelines.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master
/example/all%20in%20one%20microbit%20mp4

Complete Code
Kindly click the link below to view the full code.

https://github.com/Elecrow-RD/All-in-one-Starter-Kit-for-Micro-bit/tree/master/example/code

01

02 03 04 05 06 07 08 09 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27

28 29 30 31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50 51 52 53

54 55 56 57 58 59 60 61 62 63 64 65 66

67 68 69 70 71 72 73 74 75 76 77 78 79



 

MAKE YOUR MAKING EASIER


