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About Micro bit

From dancing robots to banana keyboards, your micro: bit has all the features

you need to code awesome stuff - the possibilities are endless!

In 2015, BBC launched the second programmable micro computer, and it is a
super mini computer which can be put in your pocket, meanwhile, it can help
young people learn basic programming knowledge with low cost. In 2016, 100
million micro computers have been provided for middle and primary school

students in Britain.

Bluetooth ®Smart antenna 32-bit ARM ®Cortex™MO0 CPU Micra USB connector
16K RAM 16MHz with Bluetooth Low Energy

battery connector

2 programmable
buttons

3 digital/analogue 25 individually ~ power ground back accelerometer and compass 20 pin edge connector
inputfoutput rings programmable LEDs  port port

FRONT BACK
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Your micro: bit has the following physical features:

LEDs

LED stands for Light Emitting Diode. The micro:
bit has 25 individually-programmable LEDs,
allowing you to display text, numbers, and
images.

Buttons

There are two buttons on the front of the micro: bit
(labelled A and B). You can detect when these
buttons are pressed, allowing you to trigger code
on the device.

Pins

There are 25 external connectors on the
edge connector of the micro: bit, which we
refer to as 'pins'. Program motors, LEDs, or
other electrical components with the pins, or
connect extra sensors to control your code!
The five big pins connect with the annular
hole, and marked as 0, 1, 2, 3V, GND,
representing PO, P1, P2, 3V power output
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By reversing the LEDs of the screen to
become an input, the LED screen works
as a basic light sensor, allowing you to
detect ambient light.

Temperature Sensor

S

This sensor allows the
micro: bit to detect the
current ambient temperature,
in degrees Celsius.

Accelerometer

An accelerometer measures the
acceleration of your micro: bit;
this component senses when the
micro: bit is moved. It can also
detect other actions, e.g. shake,
tilt, and free-fall.
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Compass

The compass detects the earth's
magnetic field, allowing you to detect
which direction the micro: bit is facing.
The compass has to be calibrated before
it can be used.

'Calibrating’ the compass ensures the
compass results are accurate. For the
JavaScript Blocks Editor, use

the 'calibrate compass' block. To

calibrate the compass in Python use
compass.calibrate().

Radio

The radio feature allows you to
communicate wirelessly
between micro: bits. Use the
radio to send messages to
other micro: bits, build
multiplayer games, and much
more!

Bluetooth

A BLE (Bluetooth Low Energy) antenna
allows the micro: bit to send and receive
Bluetooth signals. This allows the micro: bit
to wirelessly communicate with PCs,
Phones, and Tablets, so you can control
your phone from your micro: bit and send
code wirelessly to your device from your
phone!



https://makecode.microbit.org/reference/input/calibrate-compass
http://microbit-micropython.readthedocs.io/en/latest/tutorials/direction.html
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USB Interface

The USB interface allows you to
connect the micro: bit to your
computer via a micro-USB cable,
which will power the device and
allow you to download programs

onto the micro: bit.

Microbit pins introduction

Pin Functions

13141516417

Reserved: accessibility

BUTTON B '=|MI

LED Col 3 II

LED Col 7

P10
Pe

o LeDCol1 Hmwosw HITED)



http://microbit.org/guide/hardware/usb
http://microbit.org/guide/hardware/usb
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Product Features:

This is a micro:bit-based programmable robot for which we provide a

variety of gameplay and code. The car contains infrared obstacle avoidance

module, Neopixel colorful RGB LEDs, DC gear motor, tracking sensor,

photoresistor and so on. Also we will expand some 10 ports for you to do

extended experiments and achieve more gameplay.

Schematic of hardware connection of the car

P16
P15/MOSI
P14/MISO
B P13/SCK

P8
P2/analogln
P1/analogln

PO/analogln

Left Motor PWM

Right Motor PWM

Left Motor

Right Motor

Neopixel

Photosister

Liner Finder

IR Sensor
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PO is connected to the infrared sensor. The obstacle encountered during
the driving of the car will be detected and processed by micro: bit.

P1 is connected to the tracking sensor. Any one of the three sensors will

give different values as feedback when it touches the black line.

P2 is connected to the photoresistor. The two photoresistors can feed back

the detected resistance value to the microbit.

P8 is connected to Neopixel. It can control 40 LEDs of the car.

P13 is connected to the left motor. It can control the left motor to forward
and reverse.

P14 is connected to the right motor. It can control the right motor to
forward and reverse.

P15 is connected to the left motor and can control the speed of it.

P16 is connected to the right motor and can control the speed of it.
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3.3V PWI
|
2
3
4
5
6
7
8
9
10
11
12
13

—  Header 13

GND

PW1 is an extension interface reserved on the car, which is convenient for you

to use for extended experiments.

5V PW2
L,
i

—3 Header 2

q
GND
The 5V power supply interface reserved at the rear of the car body.
Note: Though the battery socket has anti-reverse protection, you should not

try to reverse the power supply during operation.
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Project 1 Neopixel

Rainbow
GND
= RGB39
pg 4 L3 vss pour -2
Microbit
4 1
DIN VDD —
WS2812B 5V

There are 40 LEDs on the starry:bit. Here takes three one as example. They
are wired in the same way: DIN connects to the micro:bit P8 port, VDD
connects to the anode of power supply, VSS connects to the cathode of power

supply, DOUT connects to the DIN of the rear LEDs in series, and so on.

Makecode

First enter the official website: www.microbit.org

Click let's code

(O micro:bit Ideas Meet microbit Teach Buy English-

computer, designed to make-.
learning and teaching ea@

I've got my micro:bit

What do | need to get started?



http://www.microbit.org/
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Click lets code

O micro:bit ldeas Meetmicrobit Teach Buy Eng

Did you know that you can code your BBC micro:bit using Blocks, JavaScript, and Python?

If you have never used a BBC micro:bit try our Quick Start Guide.

JavaScript Blocks Editor

The micro:bit's JavaScript Blocks editor
makes it easy to program your BBC micro:bit
in Blocks and JavaScript.

Powered by MakeCode. If you have any
issues accessing the editor, check that it
isn’ t blocked in your school. If you need
some inspiration then check out these
Projects.

_
Lessons

- —

® Input
@ Music
© Lled

- Radio
C Loops
= Logic

= Vaniables

B et

I w Advanced

T - D ~m

We need to manually add the library—neopixel
Click Advanced->Add Package

Fill in neopixel in the search bar -> click on neopixel

-11-
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Add Package... ?

_—

neopixel ,

neopixel

AdaFruit NeoPixel driver

-12 -
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You can see Neopixel below after adding it.

O

Search...

:if Basic

®

Input
&» Music
Led

o

Radio

Loops

n o

Logic

Variables

Math

]
(=

Neopixel

Note: You need to add related libraries to operate when doing other projects.

Coding process:

kA _ sl

Rename item as Rainbow

Click Neopixel, choose the blocks as bellow

-13-
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BEm, o 2% NeoPixel at pin [CZIES with @ AL ERETE RGB (GRB format) -
g2z : - -

%2 Basic o range from {‘*,m with r,_‘l leds

® Input

& Music - N show rainbow from ’-“@" to ";@

© Led ¢ 3 show color
«ll Radio — j—
e 3 show bar graph of ﬂi!aj up to @‘

C Loops
X Logic

= Variables

B Math
o

> Neopixel

[ [ i
™ hue 5‘@ saturation E&ﬂ luminosity @
L 0 |

v More

shift pixels by Fi L
A~ Advanced e

)%x) Functions . rotate pixels by &m

Using Pin8, the car Neopixel has a total of 40 LEDs. 41 LEDs were written here
because in the test the last LED will not change color if 40 were written. The

code is as follows:

fiz forever

NeoPixel at pin [GEIER with ALGEREE RGB (GRB format) -

Then set the color of Neopixel.

-14 -
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Search... Q 7 NeoPixel at pin G with WEYY| 1eds as CENETETEIOE

ans 1
== Basic i range from im with 5@ leds

o Music show rainbow from

O Led 3 show color
show bar graph of @ up to ﬁm

«il Radio
C' Loops
X Logic

= Variables

B Math

: Neopixel % hue Sﬁ saturation uf_ luminosity
== More

shift pixels by @ E
A Advanced

fw Functions ) rotate pixels by g

The code is written.

Click the download button in the bottom right corner

< Download

You can see that the download is complete in the lower right corner of the
browser. But it hasn’t been downloaded to the micro: bit. Open the location of

the file, and then copy or cut it into the micro: bit disk.

-15-
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sl =
File Home Share

< * 4 @ » ThisPC » Downloads

O Name

# Quick access
Besite 2 AL | my first codehex (2017 HEX File 559 KB

m Desktop
=5 42% complete %

& Downloads .

3 Documents * Copying 1 item from Dowrloads to MICROBIT (03]
& Pictures + 42% complete " »*
B Music e —]
® Videos
More detail
& OneDrive i
= This PC
- MICROBIT (Dx)
W Network
L
1item 1item selected 558 KB | =

Now you can see a rainbow light showing on the micro: bit.

If you want to save the trouble, you can download a plugin

1. Plugin address: Enter: https://www.touchdevelop.com/microbituploader

Microsoft
@:D Tr;‘:?h Develop launch editor  docs blog sign in

" st micro:bit uploader
v0.8

Automatic upload of hex files .
I ®& Microsoft Tired of drag and dropping .hex files to your BBC micro:bit?

Use the uploader to automate it! “

Freely available on Windows.

Click the button “Download” , when it is finished we only get ZIP compressed

files.

3. Next, extract the compressed files to any folder.

4. Then open the first file after uncompress.

icrobit.Uploader 2 S8 O:4
] Microbit Uploader 4% 2016/1/8 9:41
Microbit.Uploader.exe 2015/12/19 6:20

-16 -
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icro:bit uploader T of U
micro:bit uploader Terms e

| »

Microsoft Research License Agreement
for
micro:bit uploader

m

This Microsoft Research License Agreement including its exhibits
(“Agreement”) is a legal agreement between you and Microsoft
Corporation (“Microsoft”). Please read it and all of its terms and
conditions. They apply to the Microsoft Research Deliverables
described above which may include source code and any associated
materials, text or speech files, associated media and “online” or
electronic documentation, and any updates we provide in our discretion
(together, the “Deliverables”). This Agreement also applies to any
Microsoft (i) updates, (ii} supplements, (iii} internet-based services,
and (iv) support services for this Deliverables, unless other terms
accompany those items. If so, those terms supplement this Agreement
and apply to the extent they are in conflict with this Agreement.

By agreeing to this Agreement and/or by using the Deliverables, you
| accept these terms and conditions. If you do not accept them, do not
use the Deliverables. If you comply with these licensg terms and
conditions, you have the rights described below.

5. When it shows the icon below, it means waiting for downloading, we can
minimize it but can’t quit.

— —ry
(5] microbit uploader - -L it

waiting for .hex file...

Autornatic upload of hex files. | | FYT
vl 5 zettingss L MICFUSDH

Click the button “Download” directly and we can download the program onto
micro: bit.

-17 -
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Effect picture:

Note: If you start the car without pulling out the USB cable of the micro: bit
after downloading the program, the R30-R39 light will be on even if you turn
off the power supply of the car. This is because the micro: bit is co-powered
with these 10 lights. This situation will not occur when the USB cable is
unplugged.

MU microPython

Download and install steps :

1. Enter https://codewith.mu/#download

2. Click “ Download” button

-18-
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Code with Mu: a simple Python editor for beginner programmers.

/
(e (+)(2) (&) (») k) (@) () (@) (@) (c) (w2 (o

Mode. New Load Save Run  Debug  REPL  Plotter  Zoomen Zoomout Theme  Check  Help Quir

Download | Start Here

| hetiopy + 3¢
1 print("Hello from]

Saved file: fhome/ntoll/mu_code/hello.py Python ¥

© 2016 Nochalas H Tollervey. MU Wouldn' be possibie winout hese peapis. % (IR TNis S1c 1S lcensed under the Creative CoMmons by-nc-5a 4.0 Infemational License.

2. We can download it according to what operating system we need, here

we choose Windows

©

Download Mu

o o Mac DS I yoa'ne 2 Mo

KA MENAgE 10 AN M), I O FSCORT (1 VEORON 08 LS 10

1t youe & teveinpes

ol W

Windows Installer Mac OSX Installer Python Package Raspbian

ATTENTION LINLDE USERSH

e ECHIAE] GFTASEONS GIORD) (ually 138 dlalaut of g

O Lisusn, i ortier T M 13 work wihy B Seviers 100 B B A o

L) Al TR s YO e AL il TS R DS, O TRRE 5 e

. Nt WO e possitle wioul Brese pecpie. W [ERERNRN T M= 1 ik

-19-
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Start installation after the download is complete

Software installation steps :

@ Mu 1.0.0 Setup L=l S

Welcome to Mu 1.0.0 Setup

Setup will guide you through the installation of Mu 1.0.0,

It is recommended that vou dose all other applications
before starting Setup. This will make it possible to update

relevant system files without having to reboot your
computer.

Click Mext to continue,

{ | Canicel |
@© Mu 1.0.0 Setup L=l S
License Agreement
Flease review the license terms before installing Mu 1.0.0, @

Press Page Down to see the rest of the agreement.

| GM GEMERAL PIUBLIC LICEMSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc., <htio: //fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The G General Public License is a free, copyleft license for
software and other kinds of works,

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Mu 1.0.0.

< Back ” I Agree | | Cancel

-20-
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Adeept
@ Mu 1.0.0 Setup ==
Choose Users
Choose for which users you want to install Mu 1.0.0, @

Select whether you want to install Mu 1.0.0 for yourself anly or for all users of this computer,
Click Mext to continue,

) Install for anyone using this computer

(@) Install just for me

mullsoft Install Swskem w303

| <Back || mext> | | cancel |
@ Mu 1.0.0 Setup "™ = | =
Choose Install Location
Choose the folder in which to install Mu 1.0.0. @

Setup will install Mu 1.0.0in the following folder. To install in a different folder, dick Browse
and select another folder, Clidk Install to start the installation,

Destination Folder

C:\sers\Administrator WppDataLocal fu

Space required: 345.4 MB
Space available: 10.4 GB

mullsoft Install Swskem w303

<Back | Instal | | cancel

-21-
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@ Mu 1.0.0 Setup r C=EET

Installing
Please wait while Mu 1.0.0 is being installed. @
Extract: __init__.py
m
Extract: __init__.py... 100% -

Extract: glut.py... 100%

Extract: gtk.py... 100%

Extract: gtk3.py... 100%

Extract: osx.py... 100%:

Extract: pyaglet.py... 100%

Extract: gt.py... 100%:

Extract: tk.py... 100%

Extract: wx.py... 100%:

Cutput folder: C:\Jsersiadministrator\AppDataiLocal\Mupkgs\IPythonterminal\tests

() Mu 1.0.0 Setup

Completing Mu 1.0.0 Setup

Mu 1.0.0 has been installed on your computer.

Click Finish to dose Setup.

-22-
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Open the mu, you can see the following interface
@

)+

L k) E (MW (@) Q

C i) 2O
LED Eod © Select Mode ? x P LEP .11
Please select the desired mode then dick "OK™, Otherwise, dick "Cancel™
Adafruit CircuitPython
Use CircuitPython on Adafruit's line of boards.
BBC micro:bit

Write MicroPython for the BBC micro:bit.

Pygame Zero

Make games with Pygame Zero.

P Python 3

Create cede using standard Python 3.

Change mode at any time by clicking the Mode" button containing Mu's logo.

Cancel

Py’thono
Select the second BBC micro: bit, click on ok and you will see the following

programming interface.

® Mu1.0.0- untitled

P+ L& SBE B M lc

New Load Save Flash Files REPL
untitled 3

w 2?2 O

Check

Plotter Zoom-in Zoom-out  Theme
1 |: Write your code here :-

Help Quit

Microbit 0
Click Load, follow the path of your computer to select the first code and then

open

-23-
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5. Add another REPL plug-in we can display data through gorge line, the

download link is

http://cdn.kittenbot.cn/mbedWinSerial_16466.exe

When finish downloading, we can use it directly

6. Inthe next lessons, we will use Python language to program, now we begin
the journey of programming.

If you don't know the function of other buttons on this software, you can click
help.

Click load -> select the path of the code to open the code in MU

Click flash to download to micro: bit

At this time, you can see a rainbow light on the micro: bit.

-4 -
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LED Rotate

Makecode

Open to the code editing area, we have provided a set of code for you, firstly
click Projects —> Improt File->

Open .hex file

Select a .hex file to opgsr’

Choose File No file chosen

Go ahead! v Cancel x

Select the file and click Go ahead; we can see the image as below.

#2 Basic
@ Input
@ Music L at pin FH a1 "% RGB (GRS format) »
© Led =2 o purple -
il Radio atey - 2 red v
C Loops e v o {1 green -
! % Logic TFotate » 2 blue
= Variables
B Math S
2 Meopixel g
pause {ms)
- I v Advanced &7 " T | show

-

8 < Download e i o o

code :

set to (| NeoPixel at pin (3D with AP R (GRB format) -

Set the io port of Neopixel's and control 41 LEDs when booting

-25-
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set brightness |

set pixel color at 0 | to

set pixel color at 0 to

set pixel color at 0 | to

Set all the LEDs to purple and the LED 0O, 1, and 2 to red, green and blue
respectively.

£2 forever

Set the shifting display in forever, rotate pixels by 1 and pause 100ms.
Download the program to the BBC micro: bit and you can see the beautiful LED

blink.

-26-
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Mu microPython:

Code: Project 1 —> Neopixel -> lesson 2 -> Rotate

-27-
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Neopixel

Makecode

Code: Project 1 Neopixel -> lesson 3-> microbit-BBC-NeNeopixel.hex

Effect picture of the car :

Mu microPython

Code: Project 1 Neopixel -> lesson 3 —> NeNeopixel.py

-28-
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Project 2 Motor

A VI I i
SS14 Ss14 Ss14 sS4
1
Header 2 —|
=i
Teader 2 T U i N
s514 Ss514 ssi4 SS14
ND GND
cﬁ:
k1 2

R1S0 R150

3
T wan
Mororbiry

[ -

1 — ENA N3 (3
ﬁ\“ 2 LIRAS l: N2 VSS 7 J3.3v

yAmp) GND2  GND3 [—

, CDITTBM T
MotworDitB
PIVSCK Iy MotorDirA |
I

PI4MISO PWMB ‘ usp

FISIMOSI T
R2 R4
10K 10K

GND

Here we use the L298P motor control chip, as shown above, MotorDirA

DIRB#

Pl6

Microbit

CDH07TTEM

controls the rotation direction of motor B, and MotorDirB controls the rotation
direction of motor A. PWMA controls the rotational speed of motor A, PWMB
controls the rotational speed of motor A and B respectively, and the PWM input
range is

1823

) )

A DC motor is any of a class of electrical machines that converts direct current
electrical power into mechanical power. The most common types rely on the
forces produced by magnetic fields. Nearly all types of DC motors have some
internal mechanism, either electromechanical or electronic; to periodically

change the direction of current flow in part of the motor. Most types produce

-29-
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rotary motion; a linear motor directly produces force and motion in a straight
line.

DC motors were the first type widely used, since they could be powered from
existing direct-current lighting power distribution systems. A DC motor's
speed can be controlled over a wide range, using either a variable supply
voltage or by changing the strength of current in its field windings. Small DC
motors are used in tools, toys, and appliances. The universal motor can
operate on direct current but is a lightweight motor used for portable power

tools and appliances.

-30-
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Move forward and backward

Makecode

digital write pin [ZT93 to n

digital write pin [ZERD to ﬂ
FUEIL A kel P16 (write only) - [
analog write pin (EEMUTEEEICNINGD to

' show icon D
—

- T
set CEEE to || = neopixel at pin 0B with n S | RGE (GRB format) -

L |

set brightness 186
I"Iml show color
- digital write pin [ZT93 to n
FeT A R tls - ﬂ
E G kSl P16 (write only) = Rdsl
L EIL A il P15 (write only) - Rdd

: show icon D

set [HERIES to B  NeoPixel at pin [[EJE) with n pi= B RGE (GRB format) -

= [ STEl | set brightness L

Ly i = -

analog write pin FENURTENIND to W]

analog write pin (FENURENINTED to W)

show icon D

pause (ms) EEEEEEET]

-31-
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First delay 5000ms in forever to prevent the motor turning on immediately

when the car is power- on.

Set Go to Neopixel , io port as pin P8 and with 41 LEDs, then the LEDs show

green

| ©* NeoPixel at pin EIED with PO LCR (GRB format) -
i [ [} | set brightness BEGE

2 [ [} | show color

Set the io port of the left and right motor to pin14, pin13 and motor rotation

direction to forward.
Note: Usually when is 0, the motor rotation direction is forward, and 1 is
reverse, it depends on the actual installation of the motor. If the car is moving

in the wrong way during the test, you can modify the code.

@ digital write pin [FEBED to ﬂ

@ digital write pin JRERS to ﬂ

Set the motor to run at full speed (speed is adjustable from 0 to 1023)

ELEAL TN Al P16 (write only) » R 1823

(LGS SRSl P15 (wWrite only) « R 1823

Show icon the smiley face, the program runs at 4000ms.

show icon m
0

Set Back show color as red, brightness to 100.

-32-
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set to | s NeoPixel at pin [EENED with i[5\ 1 RGB (GRB format) -

= ) | set brightness (R

Motors rotate reverse and run at full speed.

@ digital write pin to
® digital write pin to
ONELEN: ST JITUY P16 (write only) ~ RGN 1023

CEENEIGE S -l P15 (write only) = Rl 1023

Show icon the crying face, the program runs at 4000ms

Set show color as purple, motors speed as 0, show icon as X when the car

stops. And pause 10,000,000 ms is to make it stop for a long time.

set to (| # NeoPixel at pin ([EIED with APRPRPS LGB (GRB format) v
a2l | set brightness [NELL]

ENENGT Y SRRl P16 (write only) - R n

ENERG - R Gl P15 (write only) » R ﬂ

show icon

pause (ms) 106666000

Download the code to micro: bit.

-33-
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Mu microPython

Open relevant code:

from microbit import *
import neopixel

# define pin8 control 41 Neopixel
npix = neopixel _NeoPixel(pin8, 41)

# define color

red = (255, 0, 0)
green = (0, 255, 0)
blue = (0, 0, 255)
nocol = (0, 0, 0)

# define all light
def LightAll(col):
for pix in range(0, len(npix)):
npix[pix] = col
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npix.show()
return

# define Drive
def Drive(lft, rgt):
pinld_write_digital (0)
pinl3.write _digital(0)
it Ift < O:
pinld._write_digital (1)
Ift = 1023 + Ift
if rgt < O:
pinl3.write_digital (1)
rgt = 1023 + rgt
pinl6.write_analog(lft)
pinl5.write_analog(rgt)

while True:
Drive(500, 500)
LightAll(green)
sleep(4000)
LightAll(red)
Drive(-500, -500)
sleep(4000)
Drive(0, 0)
npix.clear()
sleep(100000000)

Click flash, download the program to micro: bit directly.

Next you can see the status of the car.
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Rotate around

Makecode

Code: Project 2 Motor -> lesson 2-> microbit-L1-Motor.hex

Mu microPython

Code: Project 2 Motor -> lesson 2-> L1-Motor.py
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Project 3 Avoid obstacle

A LEDIO = LED
i Q\Photo Sen \t

PSRRI T P

P0/Analog In ‘g ------------------------------------------------ !
P0O/Analog In 7
P0/Analog In : ¢
5 | 32
P0/Analog In 33 []1?5 OR
Micro:bit 10K

3.3V 3.3V

As shown in the figure, the infrared sensor LED9 is the transmitting end, the
LED10 is the receiving end, and the receiving end receives the signal
transmitted by the transmitting end. The receiving end only reacts to the

infrared light and will not be interfered by the visible light.

The principle of obstacle avoidance:

There is an infrared distance measuring sensor at the front of the car. We
connect it to pin0 of micro: bit to read the analog quantity of the sensor and
then determine the distance between the car and obstacle. When the infrared
distance measuring sensor detects an obstacle ahead, the car will turn left and

loop infinitely, which forms an effect of obstacle avoidance.
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Makecode

Code: Project 3 Avoid_obstacle —> microbit-Avoid-obstacle.hex

Mu microPython

Code: Project 3 Avoid_obstacle —> Avoid-obstacle.py

Effect picture of the car :
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Project 4 Follow

The principle of following:

The infrared sensor detects the distance. When the detected object is less than
a certain distance away, the car retreats, and when it is greater than a certain
distance away, it goes forward. If the sensor does not detect any item, it stops

moving.

Makecode

Code : Project 4 Follow -> microbit-Follow.hex
Mu microPython

Code: Project 4 Follow -> Follow.py
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P2/Analog In
P2/Analog In
P2/Analog In
P2/Analog In

Microbit

A photoresistor is a light-controlled variable resistor. The resistance of a
photoresistor decreases with the increasing incident light intensity; in other

words, it exhibits photoconductivity. A photoresistor can be applied in

Project 5 Follow light

GND
R23
Photoresistor
19
20
21
22
R22
Photoresistor
33V

light-sensitive detector circuits.

A photoresistor is made of a high resistance semiconductor. In the dark, a
photoresistor can have a resistance as high as a few megohms (MQ), while in
the light, a photoresistor can have a resistance as low as a few hundred ohms.
If incident light on a photoresistor exceeds a certain frequency, photons

absorbed by the semiconductor give bound electrons enough energy to jump
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into the conduction band. The resulting free electrons (and their hole partners)
conduct electricity, thereby lowering resistance. The resistance range and
sensitivity of a photoresistor can substantially differ among dissimilar devices.
Moreover, unigue photoresistors may react substantially differently to photons
within certain wavelength bands.

With the increase of the light intensity, the resistance of photoresistor will be
decreased. The voltage of P1 port in the figure will rise.

The two photoresistors shown in the figure share a control port. When R22
shed by strong light, the value of P2/AnalogIn will decrease. When R23 shed
by strong light, the value of P2/AnalogIn will rise.

The data read by the serial port refers to the following table:

Light shed on the left No light Light shed on the right
photoresistor photoresistor
< 400 400 ~ 750 > 750

The principle of following light:

There are two photoresistors respectively on the left and right sides of the car.
The flashlight flash on either side of the photoresistor and the difference in the
value of the each photoresist will be read, which ensures the light intensity of
both sides can be determined. And the car moves in the direction of strong

light.
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Makecode

Code:Project 5 Follow_Light -> microbit-Follow_Light.hex

Mu microPython

Code: Project 5 Follow_Light -> Follow_Light.py

Effect picture of the car :

".t'!g!'..

- . ‘

o &
* A—___—_ﬁ___
t V1.0
! Sharing Perfects Innovation
\ ;—39 Adeept www.adeept.com %

-42 -



@

Adeept www.adeept.com

Project 6 Find line

R6
1K

R11 GND 33v ul 13
LE1 - = P1/Analog In
= LM393A i
100111 T 21 . 1121 Pl/Analog In
2 — 1 P1/Analog In
z R10 LM393 10 ; £
}; hak il P1/Analog In
e = Microbit
— R7 R9 R12
GNp Line Finder TCRTS000 3.3V |I'U\D =
5K 27K 1K =
GND
3.3V
Ul
R16 | 1o GND 33V LM393B
100R == 6
1 k] -
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GND) SK 27K 1K
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) R_’Q()
v; [,

5K 27K 1K GND

As the circuit diagram, one control port of is connected with three tracking
sensors. Each tracking sensor is connected with a comparator. When the
tracking sensor touches the black line, the analog voltage value read by P1 /
AnalogIn will change. The range of values is shown in the table below.

The principle of finding line:

Three tracking sensors that can recognize black tracks are installed on the car.
The infrared signal emitted by the sensor is sent to the comparator after it is
received. If the sensor recognizes the black track, the comparator will output a
signal to the mcu. Here the way of reading analog quantity is applied.

The analog quantity read by tracking sensor and the motor direction of the

car .
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Adeept
analog quantity direction
800-899 Turn left
200-299 Go forward
500-599 Turn right

Makecode

Code: Project 6 Find_Line —> microbit-Find_Line.hex

Mu microPython

Code: Project 6 Find_Line —> Find_Line.py

Effect picture of the car :
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Project 7 Mobile Bluetooth control

First import the microbit-IPhone-control.hex file into makecode and download
the program to the BBC microbit

Next, connect the microbit to the mobile phone Bluetooth.

1. Search micro: bit in mobile phone store and download it onto mobile phone

2. When we start the application, we'll see the following interface.

micro:bit Help

Choose micro:bit

Create Code

Flash

Monitor and Control

Ideas

4. Connect micro: bit with the computer
5. Turn on the Bluetooth of the mobile phone, and go to the downloaded

micro: bit page, then click “Choose micro: bit”
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Choose micro:bit

Create Code

Flash

Monitor and Control

Ideas

6. Click “pair a micro: bit”

Choose micro:bit

Pair a micro:bit
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7. As the picture shows, we press the buttons A, B at the same time, and press
the button “reset”, and then loosen button “reset”, when the LED matrix lamp

displays “pairing mode”, please loosen button A and B, then go on.

How to pair your micro:bit

0!

‘;IIIIHIIIIIIIIIIIIHIIIIE’ |EIIHEIIUIEIIIHE?HIE\

Step 1 |
HOLD the A and B buttons and O
PRESS and RELEASE RESET

A4

8. Light up the lamps on mobile phone that have been lighten in matrix lamps,

as the picture shows: (notice: each micro: bit shows different when matched),

then click “next”.
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Enter pattern

HEE[C NN
HE[C NN
OmMCOMmMN
[
[

O 0O m
OO0 0O O

Ooh, pretty!
Step 2
COPY the pattern from your @
device and TAP Next
A\ o4

9. Now we should press the button “A” on micro:bit

Ready to pair

o,
' .;: D

AL 111 T (17w [l

Tap Next to pair
When asked for a code, PRESS

button A on micro:bit to see it

-48 -



@

Adeept www.adeept.com

10. Then we can see that the mobile phone has been connected with the micro:
bit successfully, (notice: before then IOS users run into the situations that
unable to connect or unable to connect again after disconnection, if you meet

this kind of situation, you can change Android to solve this problem.)

Pairing successful

Press RESET on micro:bit

Now, we can use mobile phone to control the display of micro” bit lamp
Turn back to the homepage and click “monitor and control”

You can see the following interface, and then click “Add”
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Monitor and Control

Add Gamepad

Monitor and Control

Cancel
micro:bit
Accelerometer
Magnetometer
Temperature
Buttons A and B
Pins

LEDs

LED message

Gamepad

Camera

-50-



@

Adeept www.adeept.com

Now you can see the interface of a remote controller, click start to connect

micro:bit.

< Home Monitor and Control Help

L ]
L d
[

B3

You can see that it is now automatically connecting
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Monitor and Control

Cancel

Note: The following situation will occur in the first pairing most of the time. If
that happen, click “connect” directly. The following interface will appear if

connect successfully.
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¢ Home Monitor and Control

[
.
. ﬁ

E B

Now we can control the car

Introduction of function keys:

A B C D
Forward backward Turn left Turn right
1 2 3 4
Stop Find line Avoid obstacle Find light

Code: Project 7 Mobile phone bluetooth —> microbit-IPhone-control.hex
Frequently asked question:

There’'s no problem connecting to the phone for the first time after
downloading the program to micro: bit, but download again, connections keep

failing.
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Solution:

Pone settings -> Bluetooth-BBC micro:bit —> Forget This Device

{ Settings Bluetooth

Bluetooth 0

Now discoverable as “iPhone".
MY DEVICES &
BBC micro:bit Not Connected @
ZsonM Not Connected (L)
raspberrypi Not Connected @

OTHER DEVICES

To pair an Apple Watch with your iPhone, go to the Watch app.

Forget Device

Cancel

We also need to reconnect on the mobile application. Successfully paired with

mocro:bit before, we just need to click “monitor and control” directly to enter
the remote control interface and then click “start”. The following interface will

appear. Click “pair”, and the following two “connect” to successful connection.
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Bluetooth Pairing Request
“BBC micro:bit [gotuv]” would like to
pair with your iPhone. t

At present, only the ios mobile phones have the control interface, Android is

unsupported.
Author Version Modified date
Jason V1.0 2018/10/10
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