Coding for Young Engineers
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Class Roll
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Timetable Overview

Week 1 Week 2 Week 3 Week 4
e Introduction |- Introto * Quizzes and
» Safety BLOCKLY Challenges Free play
e Check out  Downloading review 0 & 1
our kits code * Level 2
activities
e Quick start elLevel 0 &1 e Level 2 e Level 3
with Level 0 activities activities activities
Week 5 Week 6 Week 7 Week 8
 Level 3 Quiz |- Level 4 * Level 5 » Survey sheet
challenge activities,
solution quiz and  Level 6 & 7
« Sound and challenges
* Level 4 tune basics * Free play or
activities Special Team
 Traffic Lights |+ Level 5 Projects
activities
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= Introduction
= Safety
s Check out our kits

= Quick start with Level O
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In School so far you have...

= Code for PC and pads using visual tools
= Tynker
= Scratch and Hopscotch

= Code combat
s 277

What have you been creating...
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Computers are everywhere...

= In your house...

= In your school...

= In your car...

Most of the times your computer
will control something...
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Computers that control...

= Read inputs
= Make decisions

= Control outputs

What are some examples of each...
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I”tVOdUCing Snap Circuits...

= Basic parts...

= What is a circuit...
= The SnapCPU and SnapCPU circuits...

= How to code...
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«® What is KodeKLIX?

181 B1 PIA
|4y

Simplified coding...

if.ﬂ;l[jlut i
then | turn output
play note l far ‘ an

 turn output
[:I-.:-f:l.ll_lEiE for I ms

Cturn o utput
muw far I ms

BLOCKLY™: a Scratch-like
coding language by Google,
with support for inputs/outputs
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Simplified construction...

T EC

Snap-type electronics:
like Snap-Circuits, BrainBox...
but with fewer connections
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Sensors &
Actuators

oigha | INPUT and OUTPUT
SIAVAVAVA signals

Processing

© GOm)

® T ® >
010110
110011
101000 Download
0001/

Code/Data

Laptop
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Combo sensor touch/piezo [11][12] (kit contains 1)

SnapCPU module (kit contains 1)
Custom Programmable PICAXE 08M2 System

Combo-switch Type #1 [13][14] (kit contains 1)

Light level sensor [16] (kit contains 1)

=D

Combo-switch Type #2 [14][15] (kit contains 1)

Snap Circuit Parts Included

——" Bonus: Some KLIX parts combine 2 or more functions

. 1000 .. . @

Combo LED Red/Green [30] (kit contains 1)

Disc magnet
(kit contains 1)

Speaker 8ohm [20] (kit contains 1)

Combo-switch Type #1 [13][14]

Battery Box [19] (kit contains 1)
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Current is said to flow from
the positive to the negative
battery terminal, but only
when the button is pressed
so as to complete the circuit.

Linked parts form a circuit!
Electricity flows in a circle!
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¢ SnapCPU: How it works...

The CPU ‘Chip’

+Vv O+ Ll.lu s g ov

C5[2 x N 7[0C.0 ==
P cis Szepc1 <P
P c3: £ CsOc2 <=

SnapCPU is powered by
a PICAXE microcomputer ‘chip’ — the chip
of choice in the UK school curriculum.

SnapCPU Core

External Circuit

[ KodeKLIX™
ShapCiPiu
«C.3

Digital

SnapCPU onent AVAVAVA
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SnapCPU: CPU Circuits #1

= SnapCPU™ circuits are built similar to
regular Snap and BrainBox circuits

= Use links to connect components

= Ensure each component
is part of a "“circuit”

loop to either + or —
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SnapCPU: Circuits #2

“This complex layout has 4 circuits...
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SnapCPU: How to Code #1
= Visual languages, like BLOCKLY

do | tum output (S ETER

| tum output (P09 CLED
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SnapCPU: How to Code #2

= Visual languages, like BLOCKLY

start1
forever

do | ifinput (X is (I8

hen | piaynote 3 | for EED | on OFE
= head | S0 20 |

Tt 3
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SnapCPU: How to Code #3
= Visual languages, like BLOCKLY

do | ifinput (LXK is CIED

then | tune tune c.2, 7,

(540,542,5C4,542,540, 542,

S e

Numbers

2 |

represent
notes, in
hexidecimal.
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SnapCPU: How to Code #4
= Written languages, like BASIC

startO: startl:
do do
high C.0 if pinC.1 = 1 then
pause 350 sound C.2, ( 64, 21)
low C.0 endif
pause 350 loop
loop stop
stop
start2:
do

if pinC.4 = 1 then

tune c.2, 7, ($40,$42,$C4,$42,$40,$42,$47,$C7,$45,$44,$00,$E9,$67,$65,
$62,$64,$E2,$4C,$40,%$42,$C4,$42,$40,%$42,$47,$C7,$44,$47,$C9,$C7,$42,$44,$C2)

reset

endif

loop

stop
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—
S L5

II
!I Always include “parts”

o 25 ] \ -
@9 between + and - terminals

| This layout has a
“SHORT-CIRCUIT”
directly between
@ + and - terminals

—

Battery Safety

Use only 1.5V AA type
batteries with this kit

Insert batteries with the
correct +/— polarity

DON’Ts

“Snap Circuits” are available in a The SnapCPU™ is designed to
range of brands including the work only with:

original Snap-Circuit, BrainBox, .

Heebie-Jeebies, Clip Circuit, i

Electro-Lab, etc. + 4.5V battery box Do not mix battery types,

All components are generally inter- + USB adaptor old with new

connectable, however care should ; .
be taken to not over load Do not connect to higher voltage, Remove batteries when

components or apply a higher g';?naagﬁgtgznseggg’éaith's will project not used
voltage than instructions prescribe. : Batteries are harmful

Only connect high powered when swallowed, so keep
devices like motors and light away from small children
globes to SnapCPU™ prescribed Do not short circuit the

CHOKING HAZARD - Small parts
not for children under 3 years

WARNING

KLIX parts describes the
KodeKLIX® variant. These KLIX

parts may be standard, customised

or combo (dual function) parts. pInsS: battery +/-terminals.
(see manual for details)

&
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Power and Battery Safety!

= Only use the battery pack provided
with the kit; or power the SnapCPU™ _
circuit with the USB dongle

= Having both connected is Ok
= Do not link multiple battery packs

= Use alkaline AA batteries for best
results; these last longer too

= Remove batteries when not in use

= Including a switch to power your
project on / off is a great idea
= Do not short-circuit your power source

= The computer’'s USB power may be
disabled if you do; reboot to reset
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Short Circuits and SafetyI

= All these circuits have problems!!!

= Electricity will always take the path of
lowest resistance; the short path!

= NEVER connect battery +ve directly to
—ve; if you do lots of electric current ®
flows and parts can get very hot! Short-Circuit A

Short-Circuit B _ _ Short-Circuit C _ Short-Circuit D _

Il

o s
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The Three KodeKLIX Levels

~— NEXT

Level A . Level B . Level C | cve

SnapCPU — SnapBug — Snap4STEM

= Introduction to = A fun way to = Curriculum
the basics of integrate more focused activities
systems control complex coding with more

= Includes CPU, = Includes CPU complex parts
sound basics control of displays and projects
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Combo sensor touch/piezo [11][12] (kit contains 1)

SnapCPU module (kit contains 1)
Custom Programmable PICAXE 08M2 System

Combo-switch Type #1 [13][14] (kit contains 1)

Light level sensor [16] (kit contains 1)

=D

Combo-switch Type #2 [14][15] (kit contains 1)

Snap Circuit Parts Included

——" Bonus: Some KLIX parts combine 2 or more functions

. 1000 .. . @

Combo LED Red/Green [30] (kit contains 1)

Disc magnet
(kit contains 1)

Speaker 8ohm [20] (kit contains 1)

Combo-switch Type #1 [13][14]

Battery Box [19] (kit contains 1)
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= Introduction to BLOCKLY
= Downloading new code

s Level 0 & 1 activities
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KodeKLIX thus far...

= Basics of circuits

= Basics of coding in BLOCKLY
= Checked out our kits

= Example projects A and B

= Some have started DOWNLOADING
project B
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KodeKLIX this week... #1

= Everyone will check their computer/laptop
= BLOCKLY
« Examples
=« Website
= Cable
= DOWNLOAD OK!
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KodeKLIX this week... #2

= Level O

= Projects

= Quiz

» Challenges
= Level 1

= Projects

= Quiz

» Challenges
= Prizes x2
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= Quizzes and Challenges review 0 & 1

s Level 2 activities
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SnapCPU: Quick sz . .

True or False

= Chip pin C.0 connects to
the BLUE LED

= Chip pin C.3 reads the
push button

= Chip pins C.1; C.2 and C.4
connect to snaps

= Snap pins can be used for

both input and output ol EUN qov

= Power needs to be > cafs Sgepct «>
connected to wake up P HiE _sHc2 >
your SnapCPU
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= Connect USB cable to computer

= You might need to [refresh] to find it
in the drop down COM port box

= Connect battery to the SnapCPU

= Build the project circuit -

= Build the project code in Blockly |-
= Check snap pins the code refersto |

= 'Check” the code; fix any errors

= Download the “"Program” code

= [est the project
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Project Index

= Quick Start Projects
0:
: SnapCPU only

: Single Input Circuits

: Multiple Input Circuits
: Output Circuits

: Sound Circuits

: Analog Circuits

: PC Communications

m LEVE
m LEVE
m LEVE
m LEVE
m LEVE
m LEVE
m LEVE
m LEVE

NN O O AW DN =

Circuits without Code
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Level 0: Quick Quiz

= What is missing? Complete circuits

Q0.1, Q0.2 and Q0.3 by adding a KLIX part.

Circuit
Q0.2 Q0.3

= There is something wrong in
circuit Q0.4; DO NOT build it.
What is it that is wrong?
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Level O0: Challenges

STORING ELECTRICAL ENERGY

= Build the circuit as shown, but without
part [?] fitted

= Test the circuit until the LED lights;
describe the logic of it

= Try the parts below for [?], does the
logic change?
= Try this, with part [20] fitted:
= Push button A; release, then...

= Push button B (LED will flicker)

= Why, and does it do so with other parts?

Hint: Look closely at the parts. You might have to
Google how the components inside the parts work or

ask for help to understand why. o6 s
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Level 1: Quick Quiz . .

~—" This Quiz will check how well you can read the basic
coding statements and functions
| HOW ma ny tl mes iS A C oLt with friomm El to EI by
this loop performed?

= What values should varA, varB and varC have if you
want to count from 1 to 10 in steps of 27

AN e ey | ey |
5 count with (B2 from | CE7NS | v | CEEED | by | CEEED

= [rue or False:
= All programs must include one START
= You can have more than one START
= C.3isan OUTPUT
= C.0isan INPUT
= C.1 can be both an INPUT or OUTPUT
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Level 1: Challenges

= Make these code examples as
short as possible using loops and/or
procedures, but still do the same things:

start
forever

do | ifinput (EEED is GRS
then ;_t:lmuulput on - |
if input [BEE is BIE
then Liumﬂutput L off ~ |

- Code
Q1.2

= Shorten the code in 1.6
further by using a second
procedure for the “S”

do | ifinput (SRS is ELED
then | tum output [GES ETED

tumn output (D (5D
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Completed

Project 1.6

——" LED Blinking Morse code for SOS T Subrouine code 1

= Assemble the snap components as shown nes fhree Bining loops
in circuit 1.6; Construct the BLOCKLY :
code and download to the SnapCPU

= Observe the LED marked C.0 blink out
the SOS code when button C.3 pressed

= Review the following BLOCKLY code to
understand what is happening

[ **Main routine waits for

button press... calls
subroutine SOS if pressed

=
do
Euen | call S0S

Circuit 1.6

Challenge: 1) modify the code to repeat
the sequence 3 times; 2) modify the
code to send A-B- C instead
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countwith{T:IR fom 3 to E} by [EB

then | =sll S0O5
-

count with £ 8 from

do | tum output IS 580

1) | s

pause for i)
.
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= Free play

s Level 2 activities
s Level 3 activities
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Project Index

= Quick Start Projects
= Level 0: Circuits without Code

= Level 1: SnapCPU only

= Level 2: Single Input Circuits

= Level 3: Multiple Input Circuits
s Level 4: Output Circuits

= Level 5: Sound Circuits

= Level 6: Analog Circuits

s Level /: PC Communications
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= Level 3 Quiz
s Level 4 activities

= Traffic Lights

KopelLIX o© copLIN 2011-2019 www.kodeklix.com
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Project Index

= Quick Start Projects

m LEVE
m LEVE
m LEVE
m LEVE

0: Circuits without Code
1: SnapCPU only

2: Single Input Circuits
3: Multiple Input Circuits

= Level 4: Output Circuits

m Leve
m Leve
m Leve

5: Sound Circuits
6: Analog Circuits
/: PC Communications
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About Digital Logic...

= Digital logic is very similar to human logic
= AND means multiple things must all be true
= OR means only one needs to be
= NOT is the opposite, or negative
= NOR is the negative of OR, "NOT OR"
= NAND is the negative of AND, "NOT AND”
= XOR is a case of either one, not both

= Logic is used to group decisions in code

« for example checking for multiple input
conditions before making a decision
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Level 3: Quick Quiz . .

= Complete these logic truth tables for inputs A and B;
you want check with a circuit you built earlier...

A | B ANDJl A | B | OR W A | B _|XOR
0 0 0 0 0 0

0 1 0 1 0 1
1 0 1 0 1 0
1 1 1 1 1 1

A | B naofl A | B [NORJ A | NOT
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 1

- = O O
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= More About Numbers

= Level 4 — Controlling Outputs
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About Binary Numbers...

N o o B~ N - O

1
10
11

100
101
110
111

= Binary numbers are how computers count

= Humans count in “tens” because we have
10 digits on our hands

= Computers count with m
digits 0 and 1 only

000
001
010
011
100
101
110
111
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Level 3: Challenges

~— BINARY ADDER

= Use the circuit below. Create code to do s
the binary maths; in this case two “bits” °°
= Bit0 (C.4) uses an XOR function (see 3.3) D—c

= Bitl (C.0) uses an AND (see 3.2)

= The truth table below helps!
Hint: use multiple if...then... statements

BitO Decimal
c.4 Value

0 0 0 0

0 1 01 0 1 1
1 0 01 0 1 1
1 1 10 1 0 2
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= Level 4 — Controlling Outputs

= Level 4 — Challenge Solution(s)

= Introduction to Sounds and Sound Effects
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Level 4: Output Circuits
= Flash LED C.2 when C.1 connected high

= Push button spcry  (QEIICT o)
= Slide switch _¢
= Magnet sensor g
= Light sensor ) €5

= Rework circuits to light the
other LED on component [30] i

PUSH-PULL

= Driving LEDs as push-pull -

= Controlling output levels between |
extremes of "OFF” and "ON" ‘g
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Level 4: Challenges

TRAFFIC WALK LIGHTS

= Modify circuit 4.3 and code
to act like a traffic crossing

= Add /use a switch to request
"I want to cross the road”

=« Upon request, wait 10seconds then
change lights from RED to GREEN for
20seconds, and then back to RED

= If you want to be extra tricky

= Modify your code to flash RED
for 5seconds before staying RED
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Completed

Project 4.3 or 4.4

~——" Push-Pull LED Output via the SnapCPU™

= Assemble the snap components as shown
in circuit 4.4 (WARNING: only do with LEDs*)

Circuit 4.4
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e* solutions only:

= Simple traffic walk
light changer

s Detailed traffic walk o » 0
light changer with oot 2 €3
signal change e
flashing

Only the one “on"
output needs to
be switched “of f"
so as to display
nothing.

* There may be other ways to achieve the same outcome.
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Sound Fundamentals

= Start with the circuit and code shown
below, then adjust the pause numbers to
make different notes, effects, etc
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= Find the PICAXE Tune website >
= Open the RTTTL for the Tune you want [~ = o 2

Tools ASCI Table Wizard el

= Copy/paste RTTTL “txt” to Tune Wizard; [, 1% 55
or BAS code direct into TUNE command |-

ERF Configuration Wizard
LCD CGRAM Wizard

| PWMOUT Wizard

RTC Time Setting Wizard

2 TuneWizard

| URF SRF Configuration Wizard
URF SRF XRF ERF Wizard

Go gle picaxe tunes 4 Q

X2 Conversion Wizard
| XBee Wizard

All Images Videos Shopping MNews More Settings Tools j’ -

About 6,150 results (0.34 seconds) Sy

RTTTL Ringtones for Tune Command - PICAXE
www.picaxe.com/RTTTL-Ringtones-for-Tune-Command/ v ‘g“} Ring Tone Tune Wizard (PICAXE-08M2)
We are often asked where to find the mono RTTTL format ring tones for use with the PICAXE - -
tune command. The simplest method is generally to use a search .. m’m

Hello, Guest! Login Searth D Select Piezo Pin: Select LED Fash:

Information

P I C AX E PICAXE Store
Cloud Programming -

| What is PICAXE? Getling Starled Hardware Software Manuals Commands Circuit Creator Project Gallery Forums Teaching utors  Support

Home > RTTTL Ringtones for Tune Command >

Je+Findatune...

Cpen RTTTL i File

Paste RTTTL Text

RTTTL Ringtone Downloads

We are often asked where fo find the mono RTTTL format ring tones for use with the PICAXE tune command. The simplest method is generally to
use a search engine such as Google to search the term ‘RTTTL + song name'

Generate BASIC
esult:

R

tune 0, 8, ($77.574,530.534 537.5C0 544,
$42,500,534.836,5F7,537.504, 842 500,
SFB.$79.$7B,500,500,537.534,530)

Loow |

However we also have some zip files containing several thousand (untested!) ringtones available for downioad here:

Zip file of Mixed Tunes 1 (450 tunes)
Zip file of Mixed Tunes 2 (375 tunes)

Zip file of Christmas Tunes (70 tunes)

Once you have the correct RTTTL file copy the text into the ‘Tune Wizard' within the PICAXE software.

alid RTTTL text looks similar to this:

Auld L 5:d=4,0=6,b=101.95,¢,8c,c,e,d 8c,d 8e,8d,c 8c.e g 2a a,g 8e e cd8cd e 8dc 83535095 2c

The following sites also contain many free to download ringtones in the correct format (generally called 'mono’ or 'RTTL' or 'RTTTL' or 'Nokia RTTL')
Note these sites are not under the control of Revolution Education so we cannot be held responsible for their content:
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¥ Week 8
O [ oY
~— = Survey — did you like KodeKLIX?

= Certificates and Term 2 and 3
= Keep going with level 6 and 7

= Special Project — the Modern Automobile
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The Three KodeKLIX Levels

~— NEXT

Level A . Level B . Level C | cve

SnapCPU — SnapBug — Snap4STEM

= Introduction to = A fun way to = Curriculum
the basics of integrate more focused activities
systems control complex coding with more

= Includes CPU, = Includes CPU complex parts
sound basics control of displays and projects
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Modern Automobile Controls

——* A modern vehicle has hundreds of computer controlled functions

Driver Event Data Active
Night Vision Alertness Recorder Cabin Noise Cabin Entertainment
Monitoring Auto-Dimming Suppression Environment Syslem

Windshield
Wiper Control

Head-Up Mirror Controls
Display Accident . Battery
Recorder "_“::":" Voice/Data o Management
Lighting Communications L
ane
Airbag Engine Instrument |

Deployment Control  Parental Cluster Correction

Controls Electronic
/Tail Collection

= Ta—

Adaptive Front \

- _ Digital Turn Signals

Ada;étlrve C:u:s.e _ : Navigation
onte W System
Automatic , : T~ Security System
Braking
\‘*x. Active Exhaust
Electric Noise Suppression

Power Steering Antilock Active Suspension

QBN F Elect ¥
Electronic Throttle idle Transmission Stahrn :i:: Braking Hill-Hold
Control
Control Stop/Start ity NGRS Control Control
Electronic Vibration Keyless Seat Position Parking Regenerative
Ve Control  Entry Control Braking
Cylinder Blindspot Departure Active Pressure
De-activation Detection Warning Yaw Monitoring
Control
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Automobile Control Projects

-
Powertrain

-

« Battery / Solar (for motor)
» Acceleration (incl. assisted)

~N

J

fAutomatic Climate
Control (Aircon)
e Turn on fan when
\ over-temperature ¥

~

(

~
Vehicle Security
e Bump or Tilt

detection alarm )
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Shea .
=

Digital
Entertainment

\ stored memory

* Play tunes from

J

(

Automatic Headlights
e Light them up in

~

dim conditions
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