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he HJ;H.H: ent of microco rﬂli’ has reval anqLad_ﬂ cs-industryand &Fm
produces, The microcontroller has moved prod o ke d based where th ity |
is| determined by the circuit itself to one that|is softwired, he functionality of the cir is now
determined by software|(program code). This change has made electnonics much|easier and flexible to use.
Al 1Y E+_.LT'UII C Sy SEm & HILJUC.I: _Stl:NT'u‘LE it-imto- three parts:
Inputs— Elecirical/elecronic sensors- which-take signals from the physicabworld-{in the form-of temperatune,— |
p?“llT' etd) and|convert them inth eledironid signals
Processing cjrcuits - Thase consist of elegtronig components connected together to manipulate, interpret
and transform the|information contained in the signals.
II'_|r_1| = AL arother deyvices i‘hi transformlelectronic r_igna[; back intolhuman readable form
| light, sound, imovement |etc,
This systems approach is a useful design toeol for the creation of new drcuits for|new products,
What are inputs?
Inpuis to a spsiem are usdally sensods of some tyvpe, the most Cormon sensods are;
11 Switch based, most commion are PTM [Push to make], L BTM ewiteh
migroswitch o tit switches that produce s voltage when it a: ==
are/pressed-or tilted e Outpatt valtage
F21] ooes to 3V when
switch pressed
—
2| Light semsing using an LDR (Light dependent resistor) to .
detect light levels. W LDR
Dllputw:lltauﬂ
uarles with ight
3} Themmistpr for heat $ensing, which can be used to medsure
temperature. ane Tnnrmamr
e
hey are used to input infarmation jnto the m, sothatitcan ™ _T_ D|.rt|‘.l.l1 valtage
make decisions based upon their values and turn outputs and vanes with
output|devices on|or off tRmparERITS
In-most cases-the battenvolt gn wamepld b [t 3 and :“.- and b prn-.ri.rlnd h:r.- a tyitabla hatt r}a
| pack or USB e




9. HOW TS DESIGN AN EMBEDDED SYSTEMS PRATECT

To p"‘Lﬁm—Lm system using-a-microcontroller we need to use-alpiece of cJﬁ.ua. kRowR-as
|__an IDE|(Integrated D Editor), within this software you create yvour code using several
different methods
" Block- systems
hese types-of coding methods are based on Scratch developed at the Massachusetis Institute of
Technalogy (MIT), they are essentially a graphical method jusing coloured blocks, which contain the
coding mmrhands they click together to|create your code. The blocks are dolour-coded so that al| like
commands dre grouped|in the same colour, such as inputs, outputs, €
Also- where y are requ -you-are guided in-what you can enter; ally they wont let you enter —
| values [parameter h don't make sense, fol e:ampl:,_u:_m;ﬁonsr ins) on't exist or
don't have that function.
This type of coding hod makes [t quite easy to ransfer to a sanptibased system, this is because if ygu
‘remove-thecoloured L5l uphila YOO ESSCEr iat-have-a-codir a aﬁip‘i, which-is (=158 sirmitarbo F'j LT,
N H‘I"""D, Pl rirmth_‘:umnra[u'l BASIC
The mast commaon examples of this type are:
L ]
L]

'_is_ml_selnr the ot me»iam]@mn- and output deviges "€l_' may-only havelone card per
ect the most P i output devices wou may only have oRE Card pE
L u may likely have more than|one, |n this case/vou will have several possible solutionswhich
evaluated and|the best solution idenfified during your code|development and testing.
oW yiﬁﬂﬁle an |dea of what the compenents of your system are, its ime to write the code. The big
JC;‘IjLII;:br ll'dl } I..T=_ 'LI.IJ; _?tu tl.l SEa IU'LLJ'[II T aS [ Por o odT, EI“ yuua
ois i'h:laqu_ m s to nrina:im'lI:lFrgli;h_
cperate as you requi orithm.
re:ﬂm‘pfe, F SIm lsl‘n'g'Fn‘l:E htEensor (LDRE
L Tevb dank
2. 17k Hie amswer 15 qas Hhen turn an the LED
2 i"é&emu'ﬁm&ex\m\aﬂﬁiLﬂD
4. vepeat steps L +a 3
RCE Yo step-) I ove we thep start to expand each step to make it more
precise{in teﬁl 5 jl what has to haprl en:

Lm&-&va—hﬂa’é&qh SehsEe

2. 1h e n +mvdm's:m¢&mm+&aLEt&m&h1L
3 1k Het -Jr:-'lemt-\.ra.lcm'-.:h:a'.&'ﬂhm set the LED aubpat law

. Bepeat steps L +a 3

Let's do a rlr:#ber iteration:

L wead He value of e hold sensar and stare the valae wha o

vaxiahla

2. 18 e N +mv¢1m'\:m4&mm¥&eL§Dm¥?‘&kﬂk
2 i’}-’t't\.e'f\j:'*swm-v-s.hm't: hﬁ‘-&'phm st the LED acchpedt law

. eyeat steps L +a 3

repeated 273 times, then you should nive Efough|informaton to

The abpve process only need

I & T
LELILl L e g e gt e prop

Ry
LRl F L | L T Lu'TIl:.




12.) Masb LiGHT 12.) Maab LIGHT

N ““'Ltl'gm‘li'“l! t Block Jli'-'g" m:

Context: ! E RGELED
1 l .
¥ Tommon cathods
Alcomenon Mood light circuit|only wses a[switch, resistor and colour gecling| LED. This has limitations in E E _///

that it cannof be changed in dny way, there is no means of altering its funchon.

Uzing 3 microconiroller system, you canr take the Mood light concept even fusther, you could make it

Circuit diagram:

» |Cycle faster / slower I
I Fu 15 e
& Do 3 different set of colours - W ':J,—-
z Is et | R RGE LED
¥ il =]
#» | Do a spedtic colour sequende o ] E IE ks 1 ':1; & | | Commen gathode
» (Do a different colour sequence each time I a' 3 — H_"
- l!p-crwn.rli'r emvironmental conditions such a Iigh or heat !@ | T
1
escripfion: i
Gng
. . - . i LS The MicroBit and RPI Pige both use|a 3V power supply, the PixietB can use 3V - 4.5V and
w_pp;m RGEL Fn‘ the LED's colour . : cycled through a range of golows-at random. The. F—— ‘t‘h‘_w Ciumible uzes 45
range of colours is determined by the coder and its targetjuse. t\u\""
The red LED requires a 1504 resistor, the green and blue LED’s 1004 resistors
Task:
. ] . . Pseudocode:
Yours task iz to create 5 produd slong with 3 = solution that uses a microcontraller system and a s o=
RGE LED to greate|a Moed light, which can for the basis of a new product, using one of more ideas from - .P;u-io“-ﬂ'h
L= T .*.g
the above list of possible fungtions :histape of |system could offer. N — M -ﬂ,\l.,o\h ﬂfg“h
Setup 10| pins KRS ,‘;“;mﬁ“‘%‘[
" Background information: Do e cede

forever proqF | rew vt

Select a rapdom number

An RGE LED s an LED that contains a red|.green-and|blue LED in-the same package although it has 4

N N - 7 " Set colour pf LELY based on random number
gads. In the case ¢f Crumble, it uses a Sparkle LED, which |5 an intelligent LED as jt contains its own - 4

controller, as shown below: End Do

RGE LED's ag with |I|F‘|'<r|.ELd_a_sL|'ip: esistorto protect each colowred LED fram oo -mucdh current, —
| this can be calculated using Ohms law, in|most|cases, a 3300 re;istolh be ok.

=

ore details|can be found in the Design & Technology K52 book in the Using Electronic Systems
>ctiorn.

]




12.) MAob LIGHT
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Setup i
RGB LED (CC 34
K153 = oc i1 Output  redLED  GP13
Ly Output greenl ED GP14
i Qutput bluelLED GP15
s
i
+a
s
c | &
| from machine import Pin 51 while Trus: e K
i from utime import sleep 52 colour = randint(B, ) Liara’s a. versian which s J
1 from random impart randint 53 if colour == @:
2 54 cetilacki) swadlar Ly asine Hoa valua i
5 redLED = Pin{l3, Pin.OUT) 55 if colowr == 1: ?
6 greenifD « Pinfld, Pin0UTY 4 setBlue() wnstaad oft ol § an i
7 bluelED = Pinl13%, Pin.0UTY 57 if colour == 2:
8 . = sethedl) dara S § 4 arae asad and i
I: def :mﬂlﬂm "H“ 59 if colowr == 1: -“\m aX :ﬂ\"'*‘ﬂ'“nd
: 4 ] setMagenta) 1
a :';::'fﬂ‘:g’ 61 L coloun =a 4 Lopmehian o Forn o LED |
13 3 i) setreen()
P 63 if colour =s 5: ah 47 or oAlden. J
15 redLED_afFi) - setlyan(} || frem maching isport Pin
16 greenl B off() b if colour e= &: ! from utime import sleep 1
17 blueliD. oni ) 66 setellow() | frem rancom impert rasdint
18 B7 if colour == 7: 4 .
19 def sethed(): (2] sethhite() S PeSLED = Pin(13, Pin.0UT) |
L] redLED.an() o sleep(d. 23] & gresnlED = Pim(14, Pin.OUT)
Fa greenlbl. off() a 7 bleelED = Pingls, Pin.OUT) i
a2 bluel:D.of 7} | 5
21 | o def setColour(d. G, B): i
24 def setMapental): i redLED. valu={R}
23 redLER.an(] I 1 greemLED. valus(G) 4
26 greenli. otf() v{_!'l 17 blusLED, valua{B)
FF bluelfD.on() B ﬂ'h tf 4
28 u‘ colour = @
25 def setGresn(): PR . ‘L 1 =
£l FedLED ot f1) 16 while Trus:
i1 greenlil.on() : 17 colowr = randint(e, 7} 4
EF) bluelEn. of f : 1 -
es gt In pmqra]gmln g there can|be . v ‘ﬁ:m,ﬁﬂm i
34 def petCyeni): i) if calour = 1:
a5 radLED. onf) a nqmber iz I}"S-tﬂ e X setColour{d, 8,1} 1
£ greenl 5. on( ) problem. Some will be less 3 1# colour == 2
ar blualiD. of £ (} 3 setColour(l,®,0) -
38 k) if colour == 1
19 dief oet¥ellow(): » setColour{l, 8,1} s
am redLED.an(] 1o if colour == 4:
a1 pgreanl B, on( ) 7 ﬂﬂolwﬂ[ﬁ*'.,ﬁ) -
42 b luelED, oF4 () orbumiti ] if calour == 5
a3 opp nities. ) setColowr{d, 1,1) 1
A4 def awtWhite]): ] if colour == G
45 redLED_an( ] 3| setColour{l,1,8) -
AE grecnlED . an() %] if colour == 7
47 blueliD. oni ) —] 3 setColowr(l,1,1) 1
ag E* ] slaegp{d. 25)
A% coleur = @ 35
S
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Example nclosute/ar

Here are some degign examples alopg with photos of an actual soluti
T

+ | Whatls on the CD

- s-;m«;gim
QBEC Micr

Q Crumble

WG et

1 Er. 1 = B
[= Qg P4 L | g 1 g L R

O RPi Pico

0 Arduing

# [Waking enclosa

O Die-cutting

O Found matenals

O Self-created pets

Extending the project

re are some further ideas that vouw couwld use o extend

PR P - =
arFeEo T FrCaxe SO bhETe VETIIONS

# Try|adding a light sensor (LDR) to make it anly operate

» You could add|a heat sengor to the colour feque
temperature.

O RPi Pico

0O Arduing Nani

Could 1 make it do different ¢olour sequences dus £

Your coutd-set @ newrontext such as 4 bedside famp o
bedroom which stavs on for a set 4 hra hurning
0 = J

contrellable bnghiness or|colour sequences.

You could set-a newcontaxt-such-ason-outdoor gardel F— -
a light sensor (LDR) to make it o anly when it is L —




