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Serateie LED Raunbow Matriw

Establish connections between the digital and physical

world
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Prextows Experiences
Prior to- uising tire TTS Rainbow Matrix, dhildren should hhave some
experience of using Scrotei

Progression

The activities outlined below- are un a suggested. oroer of progression.

Theve Uy no- specific amount of tume to- be spent on each as tilsy will

vary from one sifuation to- anotiver. I+ may also- be necessary to- break
some of the activities doww furtiver to- suit childreny needs.

National Curricvdimn

The National Cuvrricvdum for Computing references Listed below are
They are not aw exirawstive Lst nor do-they indicate that one
actvity fully covery that cuvrricndum area: The activities support
ki,

Attainment Targets

Key Stage 2

o Design, write and debug progroms that accomplisiv specific
gooly, inclunding controlling or simudating physical systems;
solve proplems by decomposing them nto- smaller poarty

o Use sequence, selection, and repetitlon U progroms; work withv

o Use logleal reasoning to- exploin lhhow some sumple algorithums
work and to- detect and correct evrvory n algoribvuns and
programs



Key Focus 1 - Getting to- kinow tire TTS Ranbpow-
Martrix

Explore wihat can be done witiv e Rainbow-
Madtriz by trying owt different blocks. Use the ‘Set Sl
AW block to- Ught all Hhe pixelsy v o single colowr. 0
Sat All to Green
Note: Withowt the ‘wait blocks Hhe program will wait ) secs
i V"Wy W’ Set All to Blue

Hail:l“sem

when chicked

Sat All to OF
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when chicked

Use the ‘Set Pixel) blocks to- light different Set Pixel 98P to R
L.EDS/ . [[ L 2.: U/V{' ( ¢, TM / Set Pixelgg to f:lrange
V\AA/VV\/b'@VS/ M@'H’\/e/ % [ y i of-H/\,@ Set Pixel to vellow

Set Picel aa te Green

W Set Picel @B to Blue

Sat Picel 'B'B to Purple

Set Pixel @)@ to white
The program shhown wll Ught pixels Set Piocel B to Red
colowrs, walt 2 seconds, then switche them
all off

Sat All to OFff

Try wsing ‘Set Row? blocks to- draw- a simple <ot s 2 0 09112300
pleture, weow or Letter. set R“gt“

Set Row _IDII:II:I].I:IL
The program shhown will draw- a smuley face.

et Row © to [
¢ ‘ ) ¢ )
Try OM‘H/\r@ PVW\){"W SWO'(/‘/ b’Lovk/S/FW SEtRﬂH'et{}

testing purposes simply drag te block to-thve Set Row € to JEITECEH
progromming areo, enter some text;, and Hhen  EETREER 2 B8 01000010
ek o the block to-try fF owt Set Row €9 to [[IFFEEGH]

£ . print [EER] with delay (E9
wiltension

Try making changes to- different
povometers, e.g. change colowry, change

wiich plixels are Ut or chhange the lengtiv of ‘wait stoatements.
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Key Focus 2 - Loops and. Variables

and explore wivat can be done witiv it The

example (opposite) uses tive ‘Set Pixel X Y to- 5ot Pl OO to 7
Colowr’ block: Create a loop Hiat switches :: :me:gg:ﬂ
. o off bSet Pixel &8 to r

wail sy secs
¥
Set All to OF
3
wail kY secs

when

Set All to OfF

Sat Pixel @ E to

Set Pixel 8 to

wait Y secs

Set Pixel §© to
wait LY secs
Set Pixel B8 to Create o simple ani . by Lighti .
b sequence. Light one pixel, switehe ot off
agoin and Ught Hhe next pixel efe.

Set Picel BB to

Set Pixel 80 to

wait Y secs

Set Pixel E) @) to This can then be developed by wsing a loop-

wailt sy secs [ @ VM. ; [ ) MWMM/ .
Set Pixel 80 to ': W
'-'il'tnm

when

Set All to Off
sat v to[[
repeat &

:':hi'"'_ll! y by €9

Sat Picel By to Green
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Switthing the pixel off after eaci step
makes Ut appear to- move.

Key Focny 3 - RGB Valunes

To make Hre Rainbpow Motrin
e SRS eosy to- use there ore severol 1~
i::;:.;d blocks withe predefi [ Set All to RGB EER
Set All to Green colowrs. However any ont Df' set All to RGE DEED O
wait ) secs 16 mllion colowrsy con be
Set All to Blue selected wsing the R,G,5B set all to RGE DD ED
wait € secs (Red, Green, Blne) settings.

Set All to Of TM W W) f‘VO‘VW Set All te Of
Key Focus 1, can be createo
witiv the ‘Set AW to- RGB' block (left image). This can be replicated
withv e Set AW to- RGB’ block (right mage).

A loop can be wsed. to- change just one
of the colowry and make U fade when clicked
set colourvalue o i
A variable called ‘colowr value needs o 255
to- be created Un Hhe Data section. The FSet All to RGE | colour value ()

example shown makes the matrix set  change colour value by €9
all the pirels to- 1,0,0 Hhen 2,0,0 efe.
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all the way we to- 255,0,0. This example can be modified to- make
the red value change un different steps — for example, 10 at o Hime
rativer than 1. The steps can also- be reversed to- make the red faoe

back owt:

Set All to RGE | colour value | colour value 0

5
change colour value bvm

b
wait @) secs

Set All to RGE | colour value @0

3
change colour value Ilvm

repeat
Set All to RGE | colour value | colour value 0

5
change colour value bv

[ *
LEnd 25

The above example  The Wea can be furtiver developed by
rung guite quickly — changing the step size, eg. fo- 5 or 20. It
so- ‘waits) could be  cowdd also- be developed by making

added to- slow- oF anotiver colowr change, or even by two-

Adown. colowry chhanging ot the same time.
(See example alpove)

Key Focus 4 -

lcons and Lettery

The Rainbow Matrix iy o gridh of 64 RGB LEDy: These are Like pixels
wseds v a computer monitor or television. When magnified, the
detall Hriat makes wp Leons on o compunter sereen con be seen. One
woy to- do- thiy W fo- use te magnifier tool buildt i fo- Windows:
Zooming un ow the Scratei toolbar will shhow how-the eons are
Aromrn
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Chhildren coudd use o simple 88 grid to- create Lcons or lettery on
poper. Once they've sketehed a fews they can try creating Hhem n
Scraten so- ey display on Hie matris: It iy best to- begin by using a
single colowr as shown

The top row- of the

matrix W row- 8, so-to-

reate the umage shown Set Default to Blue
begin from this row St Row © to [TTENER

Set Row E) to [AEFGEGNL
Sat Row 3 to [EREEELLL

and work down. AtHuls
pount U may be useful

‘f‘U‘GOVVMMV Wl’W'H’w Cat R{}Hat{}
order of the commandsy et Row € to [ITIGET]
madtter. (The ovoer doeswt actually make a Set Row € to [EFGEGEE
Aifference, however U s easier to- Hink about [EEREDE 1Ry 01000100]

Set Row B to LI

Try looking at Hhe matrix across a room. This s like zooming owt
from a computer sereen. Also-try placing a sheet of paper across the

more.

Pupiys showld try creating o nmumber of potterns: These can be

explored by wsing rows or colwmng: Once



they've created several patterny they shhould spend some tme
they want: This coudd be wsing ‘wihen [###] key pressed hats.

Anotirer method Hhat coudd be tried iy using ‘Data Lists.

Create a Ust in Hre ‘Date’ section of Serateh.

Add e dato for eaci row as an e i tie List: The datoe s eaci
row- of the pottern listed from 1 to- 8, as showw

Make a Variable

New List 0111110
00011000
List name: my_pattern
11111111
@® Forall sprites ) Forthis sprite only
11144144
oK Cancel

Make a List

Create a voriable called ‘Loop’. Add blocks
wiviehe will read eacihv line of te List and set eaci row- on the
matriw to- mateh each vem onw the Wt for example:

when

sat loop to m

repeat E

- change loop I:qr'n
[

Set Row | loop to tem  loop of my_pattern

Several Ustsy coudd be created, allowing different patterns to- be
called wp wiren needed.
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Furtiver loleas
The Raunbow Matrix W an open ended resotrce
allowing chuldrren to- explore and
expperument:
Here are some possibple projects:
o Make an electronic dice
o Create a simple game like ‘Pong’ or
‘Snake
o Make a souwnd to- Light display
o Creoafe a simple animation
o Covwnect severol Rainbow Matrix denices and explore wirat com
be accomplished by wsing tiem togetiver
o Use the Rainbow Matrix alongside tire TTS Scrateiv Controller

Notes
RGB - Red Greew Blune
LED - Liyght Emitting Dilode

Getting stawrted witiv the TTS Rainbow Matrix

Controller
The TTS Rainbow Matrix iy an ideal tool to- help children develop
techunology.

Getting Storted

Please see thve User Guide supplied withv the product for information
ow connecting the TTS Ranbow Matrix to-a PC and nstolling the
software. Note a dvriver may be required. This driver can be
downloaded. from here

Wttps./ / wwwsilabs.com/ products/ denelopment—tools/ software/ ush~
to—wanrt-bridge-vep-dirivery

Once wutallation Uy complete douple ick ow the TTS Scratcir
Devices eon to- open the Lawncirer.
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The Lawncher shhould antomatically detect Hat a Rainbow Matrix
U conmnected and tek the boxw underneativ If o Matrix 't detected
block appear in Scrateh NB This will not make an wndetected
Matrin work. Click on ‘Start Scrateh fo- begin programiming.

r

‘:L_'? TTS Scratch Devices '

Scratch Devices

Select Scratch Device(s) to Use

Scratei
Whewn Scrateiv opens tirere There sy an ndicotor to-

blotcks anvoilalple. Moatrix Uy detected and.
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Sprites New sprite: '@ / & €3
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Scripts Costumes Sounds

IMotion IEvents

J Looks Jl control
ISound ISensing

IPen IOperators

foas
Make a Block

Add an Extension
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Seroted Blocks

Twelve special blocks con be found in the
‘more blocks’ section of Scratfein

Pixel 1, 1 iy in the bottom Left corner and
g, 8 iy Un the top right: X and Y valuey set

1.

Set Brighiness to- [0 - 100 ]
This block sets the brighvness used across tive wirole panel.
Brightness values con be between O and 100.

Set Pixel [x] [y] to- [colowr]

This block willl set o single pixel to- one of seven predefineo
colowry (red, orange, yellows, green, blune, puarple or wiritfe).

Set AW fo- [Colowr]

This block will set all pixels to- one of senven predefined colowrs
(as Listed above).

Set Defoudt to- [Colowr]

colowry (ay Listed above). When a defaudt Uy set; the colowr
selected wlll be wsed by a block wirich doesnt confain a
colowr value e Set row, coluwmun andl text blocks:

Set Pixel [¢] [y] to- RGB [0-255][0-255][0-255]
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Set Pixel §) €Y to RcE OO O

This block will set a single pixel to- tive colowr defuned by tire
red, greew and plue volures given.

E.g. Set Pixel [4] [4] to- RGB [255][O][O] wlll set pixel 4 un
and 4 wp to-red

. Set AW to- RGB [0-255][0-255][0-255]

Set All to RGE D E

This block sets all pixels to- the colowr defuned by tire red,
green and blne volues entereock

E.g. Set AU to- RGB [0][180][60] will light the entire panel in
o Ught green / blue.

. Set Defaudtto- RGB [0-255][0-255][0-255]

This blotk works un tie same woy as ‘Set Defaudt to- [Colowr],
but allows red, green and, blue valunes to- be used to- set e
colowr.

. Set Row- [1-8] for [########]

Set Row §9 to [N
This block Uights specific pixels Un o gven rows
E.g. Set Row [3] to- 11110000 will Ught thhe first four pixels on
row- thwee un Hae defaudt colowr.

. Set Colwmun [1-8] to- [########]

Set Column @9 to [EELEEI

This block works un o simidar manner fo- e row block bt
adduresses colummng nstead.



10. Print [Text] witiv delay [seconds]
This block disploys text o tive panel. It disployy o letter at a
tfime from the word entered in the box. The delay setfs the

11. Scroll [Text] withe delay [seconos]
This block disploys text on the panel. It serolls He worol
entered un Hae bow across Hhe panel. The delay sets He

12. Select Motrig [1-3]

This block allows yow to- stote wirve portienlor ponel the
commandy are being sent to- wiren multiple matrixes ore
connected to- one computer.
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