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Workshop Overview

Introduction
Part 1 — Radio Comms & Serial Data
Part 2 — Circuits

Session 1
10:00 - 11:45

Tea/Coffee
11:45 - 12:00

Session 2 Part 1 — Expanding the micro:bit
12:00 - 13:30 Part 2 — The Wind challenge

Lunch
13:30 - 14:30

Session 3 Part 1 — Arrays & Solar Panel demo
14:30 - 16:30 Part 2 — Group Activity




Supports Provided by Oide
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Leaving Certificate Computer Science

The Expression of Interest 2 3,,5,7 808, 80a" 138 “38 eust
process to join the CPD @ """""" @

programme (phase 6) for LCCS
IS open: RN IN

http://tinyurl.com/LCCS24-EOI *



http://tinyurl.com/LCCS24-EOI

Oide

Purpose for the Day

To further explore Computer Science as a discipline with emphasis on Embedded
Systems (ALT 4)

To empower teachers to draw upon a range of pedagogical approaches for teaching
LCCS so that they can confidently develop their own advanced units of work.




Key Messages

Group work is a key feature in the
teaching, learning and assessment of LCCS.

LCCS can be mediated through a constructivist
pedagogical approach.

Advanced micro:bit features can be used
to introduce traditionally challenging (threshold

ALTs provide an opportunity to
teach theoretical aspects of LCCS. concepts) at an earlier stage.



Learning Outcomes

Figure 4: Structure of Leaving Certificate Computer Science

_
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By the end of this session..

Participants will be enabled to...
...discuss the principles underlying radio communication on the micro:bit.

...illlustrate the coding process for radio communication on the micro:bit, specifically focusing

on incorporating temperature data into the code.

...demonstrate the process of graphing received data from micro:bit radio communication and

saving it as a CSV file.

...enabled to complete a task involving radio communication on the micro:bit: including

viewing received data and downloading the data to a CSV file

_



i

Channel . Frequency (MHz) Channel

Channel Frequency Table

Frequency (MHz)
1 ‘ 446.00625 5 446.05625

2 446.01875 6 446.06875
3 446.03125 7 446.08125
4 446.04375 8 446.09375

BBC Micro:bit
Band: (UHF) 2.4GHz ISM (Industrial, Scientificand Medical)
Frequency Range: 2.4GHz-2.41GHz

CANSAT

Atmacphiorn Opag Radio Window Atmosphere Opague Optical

Window

10" (Hertz) 10%Hz 10'*Hz 10" Hz 10""Hz
10%(meters)  10'm 10°m 10'm 107m 10°m 104 10*°m 10%m 107m 10‘ 10°m 10"m 10“ 10"m
= tm) a (V cm) 28 (Ypmj (1 nm) a o
Wavelength = Wavelength = Wavelength = Wavelength = Wavelength =
length of a foottal field width of a baseball thickness of paper width of & water molecide size of abomic nuclei

e P e " .
AM radio FM Radio Cell Phone. 3 Human bodies =" Remotes
andWi-Fi ™ radiate heat

Image by NASA: Source IRTS Study Guid



radio

UHF television, astronomy,

maritime radio, , mobile phones, satellite com-
navigation shortwave radio GPS, Wi-Fi, 4G munications

100 km 10 km
- increasing wavelength

30 MHz 300 MHz 3 GHz
© 2013 Encyclopzedia Britannica, Inc.




Radio Communication

Make Code Multi Editor

https://makecode.com/multi#

My Projects  view Al

o

New Project

Tutorials

New? Start Here!
-
-—
’ ~
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https://makecode.com/multi
https://makecode.com/multi

Radio Communication

SENDER CODE: RECEIVER CODE:
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Serial Communication

0\2
g

https://makecode.microbit.org/



https://makecode.microbit.org/

Group Task




Learning Activity Instructions

Part 1:

Send light level via radio signal from one micro:bit to another.
If the light level received is below 128 then get the receiver micro:bit to display
that it is dark otherwise display it is bright.
Consider the design of your display.
Test to ensure this works on the virtual micro:bits.
Part 2:

Open the receiver code in the normal micro:bit environment or in the offline
version.

Now update the code so that the received data is sent across the serial port.
Don't forget to plug in and pair your device, then download the code!
View the live data on the simulator and download the .csv file of data.

_



Solution — Part A

SENDER

on button A » pressed

radio send number light level

i x Q

]

<

Radio
Loops
Logic
Variables

Math

Advanced

RECEIVER

on radio received receivedNumber
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Solution — Part B

Search... Q on start
EEE Basic —
serial redirect to USB
Input
@ PH radio set group a Added COde to
& Music
show leds al I OW
© led . . .
| transmission via
il Radio
C' Loops U S B .
2Q Logic
B & % +© X £ Variables
B Math

This takes a few

minutes to display
but then allows us Added code to
to track the live allow send the

d ata ) serial write line receivedNumber d ata d Own Se ri al .
—
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Circulits

Electricity flows through the circuit from negative to positive. The
circuit must be complete for the current to flow.

i%ml

< Electrons Move to the Left
Positive Charge Moves with Missing Electron —p

®
+ o:90%00%00%00% -~

Atoms of the Conductor
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Voltage, Current and Resistance

https://ohmify.com/courses/learn-electronics-1/

_



https://ohmify.com/courses/learn-electronics-1/
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Basic circuits




Tinkercad and breadboards
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Building a simple circuit using a
breadboard
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Group Activity Instructions
Go to tinkercad.com I]I]]

Recreate the simple circuit. EE

Investigate what happens if.. C|A|D
The LED is reversed?

ne resistor is placed on the other side of the LED?

ne resistance value is changed?

@IIII@IIIII@IIIII@IIII@'

Modify
Using a virtual micro:bit, try get the LED to flash on and off.

_
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Solution

Blocks - L2 1 (micro:bit)
@ Basic @ Control
@ Output @ Math
@ Input @ Variables

clear screen
on start

showicon . °. =

forever

digital write pin PO » {o HIGH =
wait o secs v

digital write pin PO » 1o LOW w»

wato secs v

L. e L IR A LA T h m He”ol

cwew PP TV I P IPPEIIVINIPIRE PR show sinng !

EEE B B L N B A L
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Session 2
Expanding
Micro
Peripherals and
Sensors




By the end of this session..

Participants will...
...learn how to physically construct and control electronic circuits using a

breadboard

...understand the colour code system used on resistors

...connect a light sensor and learn how to perform an analog reading
...explore other capabilities of the micro:bit such as motors, motor driver
boards, and other sensors.

...generate a voltage by blowing on a fan blade and measure this voltage

_



Breakout Pins

The micro:bit is capable of outputting 3v
and 90mA in order to power external
devices.

The micro:bit has 25 pins which can be
connected to sensors, motors and other
devices.

Some pins have dedicated functions
and limitations.

I 0209090909090



Breakout Board and Breadboards

https://Kitronik.co.uk/products/5601b-edge-connector-breakout-
board-for-bbc-microbit-pre-built



https://kitronik.co.uk/products/5601b-edge-connector-breakout-board-for-bbc-microbit-pre-built
https://kitronik.co.uk/products/5601b-edge-connector-breakout-board-for-bbc-microbit-pre-built

Say "Hell

abcde

1

13 1% 15 16

0" to the micro:bit
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> > 2 (micro:bit wit
@ Basic @ Control
@ Output @ Math
@ Input @ Variables

clear screen

show leds
on bution A -

pressed «

show icon

show number o
show string -
plot bar graph of o up to o

on button B « pressed =

T
o

showicon i =

' Oide

Make
Physical
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Reading resistors

e https://www.calculator.net/resistor-calculator.html
10 kQ 5% (J)

—I 1 -

Multiplier

Number of Bands: | 4 Band v
15t Band Color:
O B O B O EO éaigs O yellow o 2 PO
O green O Bl O T O &gy O white 1% 2% Bend

Significant
2"d Band Color: Color Figures  |Multiplier | Tolerance
O EER O M O B O orange O yellow [l Biac 0 %1
O green O biiE O MEE O &y O white Mo 1 <10 [21% (F)
Multiplier Color: .Red 2 <100 £2% (G)
O RO IO MO orange O yelow o 3 < 1K [+0.05% W)



https://www.calculator.net/resistor-calculator.html

Building a simple circuit using a
breadboard (physical)




Using a sensor

The data to/from your sensor will
usually connect to pin O, 1 or 2.

The sensor will be powered
through connection to the
powered, 3V pin.

Connecting the sensor to ground
completes the circuit and allows
electricity to flow.

_




Using a light sensor and analog inputs

» o 1 (micro:bit with Br.
@ Basic @ control
@ output @ Math
@ Input @ Variables

set light» fo readanalogpin PO v

ight =« @ then

clear screen

showicon o =
else

showicon i, *
show leds

‘show number

‘show string
viotbar oraphof () un 0 @)

onbutton A~  pressed v 4

g ]
: )
4

Internal to BBC micro:bit

Analog
Digital
Converter
Input

3V
N
N
Phototransistor

Edge pin
0 R1
10kQ

PO

OV (GND) —

Edge pin
ov

QY

CHCHEIEILICHE RS E R L D D L

" m S;O':TLEG- [ R-\L“- mm -% [ B B ]
/ FLAT EDGE ) @
| PHOTOTRANSISTOR |

Make

Physical



Sensors

Basic DC Motors
Servo Motors

Motor Driver Boards




Sensors and Peripherals

Sensors and peripherals usually
have 3 pins but can have 4, or
sometimes even 3.

They usually have a power, ground
and signal or data connection.

umféllg SisuCCoND ..

Touch Sensor

Sometimes the extra pins can be
ignored, sometimes they are
necessary.

_




Simple connections - Power

I

il . 14
RUffE=E] | gy
_[BII=), SIGUCCGND .
(V) SN i

Touch Sensor

Power is labelled by VCC, or + (plus)

(sometimes it Is the only pin not
labelled).




Simple connections - Data/Control

® , l g_he dla(ta to/from th)e sensolr ca(n either bbe
i [ [ N igital (zero or one) or analog (any number
;‘ll%ﬁ; P ngtJhIn a certain range).

The data pin is usually labelled Sig, S, or D.

I el N
Touch Sensor

Pins labelled DO and AO correspond to data
out and analog out, respectively.



Simple connections - Ground

i

ri[e-3] ‘/i f gy o _ _ _
R, sisucce ;. This Is required to complete the circuit and

[ ’HN

Touch Sensor [ let electricity flow through the sensor.

The ground pin is usually labelled Gnd, G,
or - (minus).




Simple connections - Recap

The data to/from your sensor will
usually connect to pin O, 1 or 2.

The sensor will be powered
through connection to the
powered, 3V pin.

Connecting the sensor to ground
completes the circuit and allows
electricity to flow.

_




Basic Motors

DC Motors convert electric energy into kinetic energy.

Power ratings typically range from 3 to 6 volts for
educational/recreational motors.

They are not polarized and can be reversed easily.




Servo Motors

Servo motors can take input from the micro:bit and are available
In 180 and 360 degree variants.

3 volt Servos are available that are specifically designed for the




Oide

Motor Driver Boards

Motor Driver boards enable the MB to driver more powerful
motors.

They do this by taking an external power input of 6 — 10.8 volts.
The boards also provide pins which can used for sensors or

lower powered servo’s.

/T(Itronlk/ X ;

@ov*do
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By the end of this activity..

Participants will ...
...generate a voltage by blowing on a fan blade to spin a motor.

...read the voltage using an analog input pin on the BBC micro:bit

...keep track of the highest reading

_



x1

Components




Breakout Board/Breadboard

Reserved: accessibility

BUTTON B —
M




Wiring Diagram [

forever
show number analog read pin PO * A A

serialwritevalue: analog read pin P8 ¥ __.__&l_ [

Note: 2.2k(] resistors are

marked with coloured

bands: red, red, red, gold. \ &



https://youtu.be/TGxJOWsXRJY?t=2

Instructions

Step 1

« Code and test in simulator

* Read the voltage via the analogue input pin on the micro:bit.
» Keep track of the highest value read.

 Display the highest value on button press.

Step 2
* Wire up the physical micro:bit

» Using the wiring diagram as a guide, connect the physical micro:bit to the breadboard to
complete the learning activity.

Extension activity
* Wire up an LED and get it to turn on and off based on the wind speed generated.

_



Group Activity




Solutionl

forever

set wvalue + to analog read pin PO w
on bution A = pressed

if value = > - highest =
show number highest =

set highest + to wvalue w

®
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Solution?2 - Predict

forever on button A * pressed

set value + to analog read pin PO + show number highest =

if value = highest =

highest *+ to value w

& Go back Simulator o L]

695.00

serial write value Ihighe_r.t' = highest =
serial write value =

( uli Show data Simulator )

value:299 a




Oide

S I t . 3
set volt + to map o from low o high to low o high e

forever

set wvalue + to analog read pin PO =

set wvolt * +to value = f- @ x v e

on button B * pressed
on button A * pressed

value highest = show number volt =

show number highest

highest * to walue w

serial write value = highest =

serial write va'ue I'.~.|ir1l|:l.highta£tI = Yighest =

serial write value

1 1
gl i e serial write valve ERTLGEREINIT = vdlue =
- - 1 n
serial write value volt = wvolt -



Solution3: Data Analysis

/ L\ 1823.88
208.80
3.00

= )
) &
I 0209090909090




Solution3 (physical)




Reflection
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By the end of this session...

Participants will have...

...explored the use of arrays in programming
...learned how to set up an array

...learned how to add and remove values to an array
...found total and averaged array values

W

...applied the knowledge gained to practical array examples on the micro:bit platform. g_, i
...Initialised an array on the micro:bit —

.adding values to an array on the micro:bit, specifically those received through radio
communication.

...sent values them over the serial port and downloaded the corresponding CSV file
...demonstrated the creation of a simple graph in Excel based on array data
...enhanced proficiency in total and averaging operations on arrays on micro:bit

_
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TASK

Assume: Light level is being sent via radio signal from one micro:bit to another.

AlM:
Take the light level received and store it in an array.

When button A pressed the array data is analysed to do the following:
Get the total of all the values in the array
Get the average value for that day

When Button B is pressed all data in the array Is:
Displayed
Sent via the serial port.

_



What Is an array?
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Pseudocode
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Use of Arrays to save multiple values.

Next Step Is to code this on the micro:bit.
https://makecode.com/

Set values in array

Initialise Array

set list » to empiy ar‘ray@


https://makecode.com/

OnStart — Here the radio channel is set and an S is displayed so
when powered it is easy to see that this micro:bit is the sender.

OnButtonAPressed — Here the light level from the sender
micro:bit is sent to the receliver.

_



Use of Arrays to save multiple values.

This Is the Recelver
Code.

This Is explained on
the next slide.

on button A ¥ pressed

set +total v to o
serial redirect to USB

. ) for index from @ to length of array lightList ~ - o
radio set group e

do
set total *+ to total>v + + lightList * pget value at index ¥

on start

show leds
(11 J
=. .= | show number total +

. set average ¥ to totalv /v  length of array lightList ¥

show number average ¥ on button B v pressed
set lightList *+ to empty array @

for element value of lightList

do
show number value ¥

radio received receivedNumber

serial write line value ¥
lightList * add value receivedNumber | to end




Recelver Code with Array and Serial Explanatic

OnStart —Ensure data can be sent via the USB, Set radio channel to 23, show the
letter R to indicate that this micro:bit is the receiver and finally initialise the array
to an empty array.

OnRadioReceived- This receives the light level from the sender and adds the
value to the end of the array.

OnButtonAPressed — In this part we are looping through the array and getting
the total and the average for the values in the array.

OnButtonBPressed - This part loops through the array and sends all the values
along the serial port. This can be used to generate a CSV file or to be picked up
by another application like Python or be sent to storage in a database.

We are also showing each value after it is sent but this is not essential it is

just a debugging part of the code to ensure that the values are processed.

_
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Group Activity
Make something based on today's learning:
« Using a sensor

* An array
« Radio

_
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